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PREFACE. 

If  the  yolome  under  consideration  be  presented  to  my  brother  lepi- 
dopterists  with  even  more  misgivings  than  any  of  its  predecessors,  it  is  not 
because  less  work  has  been  devoted  to  the  preparation  of  its  contents, 
but  rather  that  the  group  dealt  with  is  so  little  known  and  scarcely  at 
all  understood,  that  one  feels  oneself  to  be  treading  on  treacherous 
ground  at  every  step  forward  that  one  attempts  to  take  to  reach  the 
light,  which  one  knows  should  show  somewhere  out  of  the  mass  of 
new  and  old  facts  that  we  have  here  collected  together. 

An  early  interest  in  the  group  was  somewhat  stimulated  by 
Mr.  South's  "  Contributions "  to  The  Entomologist^  and,  in  1887,  a 
commencement  was  made  to  collect  together  the  details  already 
published  on  the  British  species  of  the  group.  These  rough  notes  were 
printed  in  The  Young  Naturalist^  and  later,  in  1895,  were  collected  in 
book  form,  and  published  by  Mr.  J.  E.  Robson,  under  the  ambitious 
title  *'  The  Pterophorina  of  Britain:  A  Motiograph"  but  so  crude  were 
the  notes,  so  superficial  the  treatment,  so  apparent  our  ignorance  of 
the  superfamily,  and  so  marvellously  abundant  the  misprints  and 
errors  scattered  throughout  the  little  work,  that  no  sooner  was  it 
finished,  and  T/ie  Natural  History  of  the  British  Lepidoptera  contem- 
plated, than  the  help  of  Dr.  T.  A.  Chapman  and  Mr.  A.  W.  Bacot 
was  sought,  fresh  material  was  collected,  the  life-histories  were,  as 
opportunity  offered,  studied  ab  ovo,  and  preparation  for  a  new  volume 
on  the  superfamily  was  commenced.  It  was  intended  that  this 
volume  should  have  comprised  Volume  II  of  the  series,  but  so  slow 
was  our  progress,  so  difficult  the  work,  and  so  hopeless  seemed  our 
efforts  to  form  any  satisfactory  conclusions  as  to  the  relationships  of 
the  various  Alucitid  groups,  that  it  was  not  till  fully  ten  years  had 
elapsed,  that  we  felt  in  a  position  to  commence  to  formulate  our 
ignorance  in  the  pages  of  Voluipe  Y.f 

It  is,  therefore,  20  years  siii'eb  ^be  earliest  contributions  towards 
the  material  for  this  volume  jufit  ^nished,  and  its  successor,  shonld  it 
ever  be  completed,  were  collected,  yet,  at  the  completion  of  this 
volume,  all  one  can  honestly  say  is  that  one  feels  one  is  just  a  little 
more  fit  to  commence  it  than  was  the  case  two  years  ago.  Our 
excuses  for  not  destroying  what  has  been  done  and  commencing  again 
are  twofold — (1)  That  if  we  waited  till  we  knew  that  we  knew  our 
subject,  nothing  would  ever  be  written,  knowledge  would  be  lost,  and 
progress  impossible.  (2)  That  at  the  later  stage  of  again  finishing, 
we  should  be,  in  our  recognition  of  our  appalling  ignorance,  exactly 
where  we  stand  to-day.  Friends  must,  therefore,  believe  us  when  we 
say  that  no  student  of  the  Palaearctic  Alucitides  can  be  more  painfully 
aware,  when  he  has  carefully  studied  our  book,  than  we  ourselves  are, 
of  the  many  lapses,  blanks,  possible  errors  and  doubtful  conclusions, 
that  it  must  contain.  Still  we  hope  that  all  will  agree  that  it  is  an 
honest  attempt  to  bring  together  whatever  is  known  of  this  interesting 
superfamily,  so  far  as  the  species  dealt  with  are  concerned,  and  that, 
from  the  details  here  offered,  someone,  less  distracted  by  the  accumu- 
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laidon  of  detail,  and  with  a  wider  grip  of  general  principles,  will  be 
able  to  snggest  some  advance  with  regard  to  the  phylUic  relationships 
of  the  genera  and  species  with  which  we  have  here  attempted  to  deal. 
We  have,  here  and  there,  in  seeking  for  facts  by  means  of  which 
to  explain  some  of  the  difficulties  presented  by  the  species  of  our 
British  fauna,  been  compelled  to  study  material  from  foreign  countries, 
bat,  as  has  already  been  noticed  in  our  account  of  other  groups,  we 
have,  in  Britain,  representative    species    of    almost    all    the   main 
Palaearctic  groups,   6.^.,   hennetii  among    the   Agdistids,   lithodactyla 
among  the  Oidsematophorids,  paludum  among  the  Buckleriids,  and  so 
on.     This  is,  perhaps,  not  altogether  an  unmixed  evil,  for,  although 
it  tempts  the  purely  British  collector  a  little  out  of  the  narrow  path  to 
which  he  strangely  loves  to  confine  himpelf,  it  allows  one,  on  the  other 
hand,  to  strike  out  a  little  as  it  were,  and  formulate  some  general 
suggestions  that  may  prove  of  some  small  value  as  a  foundation  for 
similar  work  outside  our  own,  and  comprising  at  least  the  whole  of 
the  PalflBarctic,  Alucitid  fauna. 
\        There  are  many  points  in  this  volume  to  which  the  collector,  apart 
J  from  the  biological  student,  will  possibly  take  objection.      The  mere 
J  r  necessary  insistence  on  the  proper  name  for  the  group,  the  treatment 
-^  of  the  Agdistids  from  the  larval  and  pupal  standpoints,  the  cutting  up 
;^  of  the  superfamily  into  small  natural  groups  of  similar  structure,  the 
;^  creation  of  many  new  genera  to  represent  these  groups,  and  other 
<   similar  points  will  afford  sufficient  food  for  the  criticism  of  the 
^  dilettanti  apart  from  the  serious  student.      But  who  will  say  that  our 
*'^'  treatment  of  the  Agdistids  is  not  necessary,  unless  we  be  prepared  to 
I  '    go  on  for  ever  assuming  that  the  Agdistids  form  a  little  genus  of 
"^  closely-allied  species,  that  only  a  few  specialists  ever  try  to  separate, 
because  of  their  superficial  similarity  in  the  imaginal  stage.      This 
method  is  perhaps  simple,  but  it  is  not  scientific,  and  we  trust  that 
someone,  well  placed  for  a  study  of  this  interesting  little  group,  will 
soon  give  us  a  well-digested  summary  of  the  species  contained  therein, 
on  a  sound  phyletic  basis.      Even  the  Platyptiliids  are  not  at  all  so 
homogeneous  as  their  imagines  would  lead    one   to    believe,    and 
Eucnemidophorus  and  Amblyptilia,  characteristic  Platyptiliids  in  their 
imaginal  stages,  present  structural  features  in  the  pupal  and  larval 
stages,  that  are  not  at  all  easy  to  understand,  and  make  their  real 
relationship  to  each  other  and  the  remaining  Platyptiliids,  a  matter  of 
more  than  ordinary  difficulty  to  explain  with  satisfaction.       The 
Stenoptiliids,  too,  the  species  of  which  form  a  very  homogeneous  little 
group  inter  se,  with  very  distinct  Platyptiliid  characteristics,  are  very 
difficult   to   locate    on    phylogenetic   grounds   with   the    remaining 
Platyptiliid  sections.     The  OxyptiUids,  however,  present  the  greatest 
difficulties  of  all,  difficulties  that  are  not  lessened  by  our  comparative 
(often  absolute)  ignorance  of  the  structural  features  of  the  early  stages 
of  some  fairly  common  species.     Here  we  find  species,  e.g.,  dUtans 
and  laetus  so  similar  in  the  imaginal  stages,  that  the  eye  refuses  to 
separate  them,  yet  so  different  in  their  larvaB  and  pupaB,  that  ordinarily 
one  would  be  justified  in  placing  them  in  different  genera.     We  have, 
in  our  account  of  OxyptUus  parmdactylay  the  life-history  of  which  is 
published  for  the  first  time  in  Britain,  utilised,  not  only  British  larval 
and  pupal  material,  but  also  similar  material  from  the  south  of  France ; 
yet,  an  indication  of  difference  in  the  character  of  the  larval  tubercles. 
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leads  us  to  suspect  that  this  supposed  southern  parvidactyla  is  referable 
to  the  so-called  var.  margineUus,  and  that  the  latter  is  possibly  a 
distinct  species,  as  Zeller  half-a-century  ago  surmised.  We  also 
found,  from  a  study  of  the  early  stages,  a  wide  difiference  between 
Capperia  {heterodactylaS  and  OxyptUus  (parvidactyla)  in  spite  of  the 
similarity  of  the  imagines  in  everything  but  size ;  whilst  a  study  of 
the  ^  genital  organs  shows  a  great  separation  between  BuckLeria 
paludum  and  Stangeia  dceliot4i,  two  species,  often,  on  the  strength  of 
the  similarity  of  their  wing-structure,  placed  in  the  same  genus. 
Of  0.  pUosMae  we  know  practically  nothing,  and  we  have  never 
yet  been  able  to  tell,  by  breeding,  whether  the  insect  we  get  in 
Britain  is  really  the  same  that  Zeller  reared  from  Hieracium, 
Chapman's  discoveries  of  great  differences  in  the  ^  genital  organs  of 
the  otherwise  almost  inseparable  species  of  Marasmarcha  are  most 
striking,  and  open  up  quite  new  ground  in  the  specific  determination 
of  what  have  hitherto  been  considered  of  little  more  than  doubtful 
local  races.  Distinct  differences  in  the  ^  genital  organs  of  Atnblyptilia 
cosmodactyla,  Hb.  {acanthodactyla,  Tr.),  and  A,  punctidactyla^  Haw. 
(acanihadactyla,  Hb.),  of  GiUtneria  pallidactyla  and  G.  ochrodactyla, 
leave  no  manner  of  doubt  of  the  specific  distinctness  of  these  erstwhile 
dubious  pairs  of  species,  whilst,  on  the  other  hand,  the  almost 
complete  similarity  of  these  organs  in  Adkinia  zophodactyla,  A, 
coprodactylus  and  A,  var.  pneumonanthes,  makes  one,  in  a  small 
degree,  somewhat  less  certain  of  their  specific  distinctness,  yet  the 
comparative  ease  with  which  one  discriminates  the  ima.gines  of  these 
species  leaves  one  in  no  real  doubt  that  they  are  abundantly  separate. 

We  may  here  note  that,  since  this  volume  has  been  completed, 
Mr.  G.  F.  Mathew  has  discovered  Adkinia  grapJwdactyla  var. 
pneumonanthss  to  be  a  British  species.  About  this  species,  qua  species, 
i.e,y  as  graphodactyla,  there  is  very  grave  doubt,  and  it  is  not  easy  to 
say  certainly  what  was  graphodactyla^  Tr.  The  original  description 
was  made  from  specimens  bred  from  larvaB  found  feeding  on  Gentiana 
lutea,  taken  by  Freyer  in  the  Bavarian  Alps,  the  only  species  since 
bred  from  this  plant  being  certain  gigantic  Adkinias  reared  by 
Chapman  from  larvae  found  thereon  at  Larche,  in  the  Basses-Alps. 
Later  larvsB,  taken  by  Freyer,  near  Augsburg,  on  Gentiana  vema,  were 
possibly  those  of  coprodactylus,  and  not  graphodactyla  to  which  they  were 
referred.  Frey's  graphodactylay  now  in  the  British  Museum  collection, 
are  apparently  first  brood pneumonantheSf  hia  plagiod^ictylus  being  merely 
specimens  of  the  second  brood.  Specimens  sent  from  Staudinger  and 
Bang-Haas  to  Gh.B,^mjBJi,  6A  grapJwdactyla,  are  certainly  pneumonanthes, 
but  Chapman  has  a  doubtful  specimen  from  the  '<  Barrett  collection,'* 
labelled  as  coming  from  Zeller,  that  may  be  the  original  species,  and 
Hofmann  states,  in  his  Deutsch,  Pteropftorinen,  that  he  has  bred  it  from 
Gentiana  asclepiadea.  Still,  it  seems  necessary  here  to  mention  that, 
to  us  at  present,  graphodojctyla^  as  apart  from  pneumonanthes,  is  some- 
what of  a  myth. 

There  have  been,  undoubtedly,  two  masters  in  this  group,  whose 
work  stands  unrivalled,  and  far  beyond  that  of  any  other  workers. 
These  are  Zeller  and  0.  Hofmann.  The  work  done  by  these  two  men 
may  be  taken  as  a  sound  basis  for  all  future  work.  Test  it  as  deeply 
as  one  will,  one  is  struck  with  its  sterling  excellence,  and  one  particu- 
larly wonders  how,  with  the  scanty  material  at  hand,  Zeller  always 
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came  so  straightly  and  directly  at  the  truth,  and  how  Hofmann's 
keenness  accurately  detected  phylogenetic  affinities,  as  it  were,  by 
instinct. 

For  ourselves,  there  is  little  to  be  said.  Such  value  as  this  volume 
presents  is  particularly  due  to  those  two  earnest  collaborators,  who,  for 
the  past  nine  or  ten  years,  have  patiently  worked  away  at  the  life- 
histories  of  such  species  as  have  incidentally  come  to  hand.  More 
recently,  Mr.  A.  Sich  has  done  good  service  in  the  same  direction, 
whilst  it  is  also  to  his  further  kindness,  and  that  of  Mr.  Stanley 
Edwards,  that  the  work  that  has  been  published  by  foreign  lepidop- 
terists  has  been  made  much  more  directly  and  easily  accessible.  Mr. 
E.  Bankes  and  Mr.  J.  Ovenden  have  done  splendid  service  in  collecting 
material  in  the  field,  and  the  former  has,  in  addition,  most  carefully  and 
conscientiously  read  proofs,  and  attempted  to  keep  us  in  the  right  path, 
where  stumbling  was  easy,  during  the  course  of  the  work  through 
press,  indicating  and  clearing  up  many  doubtful  points  where  our 
own  information  was  at  fault.  To  Mr.  Gillmer  we  owe  our  "distribu- 
tion lists  **  for  Germany  and  Austria,  and  which,  pace  our  critics,  we 
still  believe  have  an  important  duty  to  perform.  Our  ignorance  of  the 
distribution  of  almost  all  the  species  dealt  with,  even  in  Britain,  is 
amazing,  and  one  can  only  say  that,  on  the  continent,  it  is  still,  as  a 
rule,  much  worse.  In  France,  Spain,  Italy,  Russia,  and  the  south- 
eastern corner  of  Europe,  one  can  safely  assert  that  nothing  really  is 
known  of  the  distribution  of  the  Alucitids.  It  is  true  that  here 
and  there  limited  lists  of  species  are  recorded  as  occurring  in  certain 
restricted  districts  of  France  and  Italy,  and  that  Nolcken  has  noted 
those  of  the  Baltic  provinces,  but  no  approximately  complete  details 
are  available  for  any  of  these  countries.  Chapman  has  discovered 
Capperia  heterodactyla  and  many  other  hitherto  unrecorded  species 
in  Spain,  we  have  ourselves  found  many  species,  including  C,  distanSf 
etc.,  in  southern  France,  and  Zeller  found  an  excellent  '< plume"  fauna 
in  limited  parts  of  Italy,  but  we  want  someone  now  to  do  for  France, 
Spain,  Italy,  Austria,  Russia,  and  the  various  countries  of  the  Balkan 
peninsula,  what  Frey  long  since  did  for  Switzerland,  Wallengren  for 
Scandinavia,  Crombrugghe  de  Picquendaele  for  Belgium,  Snellen  for 
the  Netherlands,  etc.,  though  the  lists  of  the  first  and  last  of  these 
might  now  well  be  brought  up  to  date.  On  the  whole,  it  may  be 
said  that  we  have  a  fair  knowledge  of  the  ''plumes*'  of  central 
and  north-western  Europe,  but  the  south-western,  southern,  and 
eastern  districts  of  the  continent  still  remain  largely  an  ''unknown  " 
land,  that  cannot  be  well,  or  at  all  completely,  worked  by  those 
English  and  German  "  trippers  "  who,  like  ourselves,  spend  a  day 
or  two  here  and  there,  in  the  short  summer  holidays,  enjoying  the 
beauties  and  picking  up  the  treasures,  that  only  a  native  lepidopterist 
can  coUect  satisfactorily,  successfully,  and  really  well.  But  even  the 
"trippers"  do  not  help  all  they  might,  for  many,  even  now,  do  not  add 
"plumes"  to  the  "larger  fry"  they  so  diligently  bring  together  in 
their  summer  "  bag." 

This  volume  contains  only  the  Platyptiliid  branch  of  the  "plumes," 
so  that  our  account  of  the  Alucitid  branch  of  the  "  plume  "  phylum 
still  remains  unpublished.  We  have  a  large  amount  of  material  that, 
with  our  limited  leisure,  will  take  some  considerable  time  to  arrange, 
work  up,  and  see  through  the  press.    In  the  meantime,  we  should  be 
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glad  of  any  and  every  detail  bearing  on  the  species  yet  to  be  worked 
oat.  With  regard  to  the  publication  of  these  less  known  groups, 
another  difficulty  faces  us.  Our  subscription  list  does  not  increase,  and, 
in  spite  of  all  our  labour,  it  would  appear  that  such  detailed  studies  as 
ours  are  so  worthless  as  not  to  be  of  sufficient  value  to  pay  the  printer 
and  binder  for  producing  them.  Many  friends  praise  our  work,  borrow 
the  volumes,  use  them  as  books  of  reference,  but  fail  to  support  the 
undertaking  sufficiently  to  make  it  clear  expenses.  Are  there  no 
large  provincial  libraries  in  which  our  lepidopterists  are  sufficiently 
interested  to  see  the  work  placed  ? 

For  the  two  "  general "  chapters  with  which  this  volume  opens,  we 
have  chosen  the  subjects  of  *' Hybridisation"  and  <*Mongrelisation*'  in 
lepidoptera.  These  subjects  have  so  close  a  bearing  on  the  question  of 
''Species'*  that  we  make  no  excuse  for  bringing  forward,  into  an  easily 
accessible  form,  the  greater  part  of  the  matter  already  published  on 
these  subjects.  The  wide  interest  now  being  taken  in  the  broad 
principles  of  "variation,"  ''fixation  of  forms,"  "species-development," 
"heredity,"  etc.,  is  enough  to  make  chapters  of  this  kind  of  more  than 
passing  interest,  and  to  give  them  considerable  value  in  the  eyes  of  the 
biologist,  as  well  as  the  lepidopterist,  pure  and  simple.  We  do  not 
claim  to  have  exhausted  the  recorded  accounts,  but  we  have  obtained 
all  that  were  known  and  available  to  us  at  the  time  they  were  written 
and  printed  (now  so  long  ago  as  October,  1906).     In  order  to  include  A 

some  more  recently  recorded  facts  we  have  added  an  "  Addendum  "to  ' 

our  earlier  chapter  on  "  Hybridisation." 

For   the  compilation  of  the  "  Synopsis  of  Contents  "  and  the  , 

"  Index  "  we  are  indebted  to  the  great  kindness  of  Mr.  H.  J.  Turner,  who 
at  once  responded  to  our  request  for  help  in  this  direction,  whilst  for  the 
plates  illustrating  some  of  the  structural  details  we  are  again  indebted 
to  the  great  generosity  of  Dr.  T.  A.  Chapman,  who,  in  addition,  has 
given  us  sufficient  copies  of  a  chromo-lithograph  plate,  illustrating  the 
Qarly  stages  of  Bxickleiia  yaludum,  to  supply  each  of  our  original 
subscribers  with  a  copy. 

That  the  volume  will  obtain  as  satisfactory  a  reception  from,  and 
prove  as  useful  to,  scientific  lepidopterists  as  its  predecessors,  and  that 
the  work  will  help  forward,  on  scientific  lines,  our  favourite  study,  is 
the  earnest  wish  of  the  author. 
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CHAPTER     I. 

HYBRIDISATION       IX       LEPIDOPTERA. 

The  subject  of  hybridism  is  one  of  the  most  interesting  of  the 
experimental  branches  of  biological  work  that  entomological  science 
presents.  The  fixity  of  specific  forms  in  nature  within  the  limits  of 
specific  variation,  the  specialisation  of  their  various  habits,  the  regularity 
with  which  $  s  select  the  ?  s  of  their  own  kind  for  purposes  of  procrea- 
tion, however  many  and  closely-allied  may  be  the  number  of  other 
species  on  the  same  ground,  and  the  rarity  of  crosspairing  in  nature,  so  far 
as  observation  has  gone,  between  forms  believed  to  have  specific  rank, 
have  resulted  in  the  purity  of  specific  forms,  and  the  expectation  of 
finding  such  to  be  a  fixed  point  in  the  study  of  a  species  in  the  wild 
state. 

It  is  true,  however,  that,  in  nature,  one  or  two  groups,  of  which 
the  Anthrocerids  are  the  best  known  to  us,  are  supposed  not  to 
maintain  this  purity  of  strain,  and  the  consideration  of  hybridism 
between  the  species  in  question  becomes  somewhat  involved  owing  to 
the  fact  that  one  occasionally  (frequently  compared  with  the  rarity  of 
the  occurrence  in  other  groups)  finds  wild  insects  believed  to  belong 
to  different  species  paired,  and,  in  confinement,  well-defined  species 
have  been  successfully  crossed  and  intercrossed,  some  at  least 
having  been  proved  to  be  freely  fertile  inter  se.  In  spite  of  this, 
however,  the  finding  of  any  examples  in  nature  that  cannot 
at  once  be  referred  to  a  known  species,  is  an  exceedingly  rare 
occurrence,  and  one  suspects  that  Standfuss'  acceptation  of  a  wide 
range  of  hybridism  in  this  group  in  nature  {Handbuchy  etc.,  pp.  55-56) 
is  quite  unwarranted ;  at  any  rate,  it  is  absolutely  contrary  to  our 
experience  (although  we  have  occasionally  found  instances  of  cross- 
pairing)  which  bears  out  absolutely  Oberthiir's  statement  (Bull,  Soc,  EnU 
de  France,  1897,  p.  257)  that  out  of  above  6000  picked  Anthrocerids  in 
his  collection,  he  has  only  two  that  might  be  possibly  hybrid  forms, 
and  these  he  doubts.  Our  experience  is  similar,  and,  apart  from  a 
possible  hybrid  origin  of  Anthrocera  hippocrepidis,  Stphs.  {stepfiensi, 
Dupont)  {Ent,  Eec,  ix.,  pp.  108-107),  we  have  only  seen  a  single  speci- 
men that  could  possibly  be  a  hybrid,  out  of  some  thousands  captured. 
With  Oberthiir  we  believe  wild  Anthrocerid  hybrids  to  be  exceedingly 
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rare,  and,  before  accepting  any  general  statements  to  the  contrary, 
should  require  exact  data  and  absolutely  reliable  evidence. 

Some  thirty  years  a«:o  it  was  accepted  as  an  article  of  entomological 
faith  that,  even  if  hybrids  of  first-crosses  were  obtained,  the  hybrids 
were  sterile  and  unable  to  produce  further  progeny,  yet,  at  the  time, 
few  facts  could  be  brought  forward  in  support  of  the  general  belief, 
although  vague  statements  like  that  of  House,  concerning  Snierinthiis 
hybr.  hyhHdm  (quoted  antea,  iii.,  p.  449)  were  freely  stated  and  accepted. 
House  asserted  that  some  examples  of  this  hybrid  bred  by  him 
appeared  "to  be  as  nearly  intermediate  between  the  sexes  as 
between  the  species,  and  evidently  to  partake  of  the  nature  of  both 
sexes,"  etc.,  yet  one,  when  examined  critically  by  Westwood,  was 
pronounced  to  be  a  <^  ;  certainly  those  in  oar  own  collection  (bred  by 
Kirk)  consist  of  four  ^  s  and  one  ?  .  Pierce,  too,  examined  the 
genitalia  of  the  hybrids  bred  by  Bacot,  and  found  that  the  apparently 
S  specimens  possessed  distinctly  ^  organs  {antea^  iii.,  p.  890).  In 
spite  of  this,  experiments  on  a  large  scale  have  shown  that  the 
impression,  on  the  whole,  was  a  fairly  correct  one,  although  it  has 
been  proved,  especially  in  the  case  of  ^  hybrids,  to  be  incorrect  in 
many  cases.  Some  of  the  earliest  experiments  showing  that  certain 
hybrids  were  more  or  less  fertile,  inter  se,  were  discounted  by  the 
superficial  criticism  that,  if  the  progeny  was  fertile,  then  the  species 
crossed  were  not  truly  distinct  specific  foniis,  e.ff.j  Wallace,  in  1866, 
recorded  (Eiit.  Mo.  Slatj.y  ii.,  p.  240)  that  Philommia  n/nthia  and  ricitii 
{  =  lunula),  although  differing  remarkably  in  all  their  stages,  feeding 
on  very  different  plants,  and  natives  of  different  countries,  would 
hybridise  freely,  the  hybrids  being  not  only  fertile  among  themselves, 
but  also  with  either  of  their  original  parents.  Watson,  repeating 
the  facts  of  the  fertility  of  hybrid  P,  cynthia  and  P.  lunula  (ricini)^ 
asserts  (/?wtom.,  xxvi.,  p.  174)  that  lunula  {  =  ricini)  **is  merely  the 
Burmese  local  polyvoltine,  or  many-brooded,  variety  of  the  common 
cynthia,''  thus  reducing  lunula  {rieini)  to  varietal  rank,  and  follows  this 
up  with  the  extreme  statement  that  "  it  is  quite  the  rule  for  hybrids  to 
be  infertile,"  that  he  "  only  knew  of  one  hybrid  moth  depositing  ova," 
and  that  he  "  very  much  doubted  that  these,  if  fertilised,  could  produce 
larvffi."  Watson  would  evidently,  from  his  further  statements  {op.  cit., 
p.  178),  make  the  fact  of  a  ?  hybrid  moth  producing  ova,  and  a  ^ 
hybrid  spermatozoa,  the  sole  test  of  distinctness  in  the  parent  species. 
If  "  the  absence  or  presence  of  eggs  in  9  hybrids  conclusively  proved," 
as  he  says  they  should,  "  the  bona  fideit  of  the  parents  to  rank  as 
species  or  varieties,"  we  should  by  this  time  find  it  necessary  to 
reduce  Philosamia  cynthia  and  P.  lunula,  Satumia  paroniay  S.  spirit 
and  S.  pyrty  Clost^ra  piyra,  C.  curtula  and  C.  anachoreta,  Anthrocera 
lonicerae  and  A.  tj-ifolii,  J'ephrosia  crepusculaHa  and  T.  bistortatay  &c., 
to  varietal  rank,  which  might  not  meet  wdth  general  approval. 

The  older  naturalists  considered  that  hybrids  had  been  specially 
endowed  with  sterility  in  order  to  prevent  their  confusion,  and  it  is 
clear  to  the  most  casual  observer  that,  had  the  various  species  been 
able  to  cross  freely,  they  could  not  maintain  their  distinctness,  especiaUy 
when  several  close  allies  are  localised  in  a  restricted  space.  The  failure 
of  such  species  to  cross  is,  however,  dependent  on  many  things,  of  which 
actual  inability  to  pair  is  probably  rarely,  if  ever,  the  most  important, 
for  there  are  occasional  records  of  pairing  not  only  between  closely 
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allied,  but  also  between  most  distantly  related,  species,  even  those 
belonging  to  different  superfamilies,  between  which  it  would  be  idle  to 
suppose  that  hybrid  progeny  could  result.  From  our  British  magazines 
we  cull  the  following  records  of  actual  crosspairings  found  in  nature — 
EucfUo'e  cardamines  ^  x  Bapta  taminata  $  (Kntorn.,,  xxi.,  p.  188), 
Dry  as  paphia  ^  X  Zephyr  us  querciis  $  {Entom.,  xxvii.,  p.  26), 
Attacus  cecropia  ^  X  Hphinx  Ivjustri  $  (Kntom.,  xix.,  p.  186), 
Hyhernia  maryinana  $  x  Taeniocatnpa  pulvenilenta  $  (o/).  ct>.,  xxix., 
p.  166),  Kpinephele  ianira  $  x  Aglais  urticae  ?  f  FJnt.  Mo,  May.^  vi., 
p.  95),  Aylais  urtkae  ^  x  Epinephele  ianira  $  (Entom,,  xxxiii.,  p. 
224),  Eurytela  hiarbas  ^  x  Xeptis  ayatha  $  {op.  cit,,  xxxv.,  p.  242), 
Hyhernia  maryinaria  ^  x  Tephrosia  bistortata  $  (op,  cit.,y  xviii.,  p. 
160),  Epinephele  ianira  $  x  Enodia  hyperanthiis  2  (pp,  cit.,  xix.,  p. 
230),  Pnrthetria  dispar  $  X  Lymantria  monacha  $  (Ent,  \Vk.  hit,, 
viii.,  p.  141),  Spilosoma  fuliyinosa  ^  X  Arctia  caia  ?  {Entom,,  xxx., 
p.  24),  Hyhernia  maryinaria  $  x  Xyssia  hispidaj'ia  $  (Ent,  Rec,, 
iv.,  p.  166),  Orrhodia  raceinii  $  X  Miselia  oxyacaiithae  $  (Entom,, 
xxi.,  p.  188),  Cliaraeas  yraminis  $  X  Xoctua  ,vanthographa  ?  (Ent, 
Rec,  ii.,  p.  201),  Xylopha»ia  monoylyplia  ^  x  Uadena  trifalii  ?  (FJntom,, 
xxi-,  p.  282),  Taeniocampa  stabili^  ^  x  T.  yothicd^'  $  (twice)  (op.  cit,, 
xxi.,  p.  158  ;  xxix.,  p.  166),  Xoctua  c-niyrnm  ^  x  X,  xanthoyrapha  ? 
(o/i.  n^,  xxxi.,  p.  279),  Taeniocampa  stabilis  ^  X  T,  inunda  $  (Ent,  Rec, 
viii.,  p.  86),  Colias  hyale  $  x  0,  var.  hdice  $  (Ent,  Mo,  May.^  xxii., 
p.  168).  Standfuss  records  (Handbuch,  &c.,  p.  59)  many  others,  of  which 
some  are  also  very  peculiar.  Thus  we  find — Xoctua  baia  $  x  Leucania 
pallens  2  ,  llybernia  maryinaria  $  X  Orrhodia  vaccinii  ?  ,  PortJietria 
dispar  ^  x  Pieris  brassicae  ?  ,  Pier  is  napi  ^  X  P.  brassicae  J 
(teste  Caradja),  Polyommatus  corydon  ^  X  P.  daman  ?  (Wiskott), 
Rustic  us  var.  aryulus  ^  X  jR.  lycidas  ?  (teste  Schulz),  Melitaea  athalia 
^  X  M,  deione  ?  ,  M,  parthenie  $  X  .1/.  deione  ?  [teste  Caradja),  M, 
didyma  $  x  M.  ourinia  ?  (teste  Honegger),  M,  dictynna  $  x  M, 
ailialia  ?  ,  M,  athalia  $  x  M,  parilienie  ?  (teste  Standfuss),  &c.  The  close 
alliance  of  some  of  these  Melitasas  makes  one  feel  that  one  would  like  to 
have  seen  the  paired  specimens.  On  the  whole,  however,  one  is  forced  to 
the  conclusion  that  pairing  between  very  closely  allied  species  in  nature 
is  exceedingly  rare.  Further  pairings  noted  by  Standfuss  are — Synt^mis 
pheyea  ^  X  Anthrocera  filipendulae  $  ,  Syntomis  pheyea  ^  x 
Anthrovera  caniiolica  ?  t  (teste  Turati),  Adscita  statices  $  x  Rhayades 
yU^ulariae  ?  (teste  Standfuss),  Dendrolimus  pini  S"  X  Lymantria 
monacha  9  (teste  Donitz),  Orthosia  pistacina  $  x  Miselia  oxyacanthae 
2  (Ent,  Xach,^  1878,  p.  20) ;  Oberthiir  notes  having  seen  (see  antea,  i., 

*  The  reciprocal  cross  of  the  species,  viz.y  Taeniocampa  gothica  s  x  stabilis 
?  .  has  resulted  in  fertile  ova  and  larvaa  (Ent.  Record^  xvii.,  pp.  160-161). 

t  One  of  the  most  remarkable  records  is  that  made  (Sac.  Ent.,  xviii.,  p.  121) 
by  Doleschall,  in  which  he  makes  the  astounding  statement  that,  in  August  1891.  he 
captured  a  cf  Syntomis phegea  and  ?  Anthrocera  purpuraliSj  in  cop.,  kept  the  pair 
alive  and  obtained  ova,  from  which  larvsB  in  due  course  resulted  ;  that  finally  he 
bred  a  cf  imago  which  differed  in  no  way  from  the  i  of  S.  phegea.  We  have 
already  criticised  (Ent.  Rec,  xiv.,  p.  353)  this  record,  and  pointed  out  the  only 
possible  explanation,  rt;.,  that  the  sexes  were  the  opposite  of  those  named,  the 
phegea  being  ?  ,  and  further,  that  it  had  already  been  fertilised  by  a  (f  of  its  own 
species.  The  fertilisation  of  a  $  Anthrocerid  by  a  <r  Arctiid,  belonging  as  they 
do  to  entirely  different  lepidopterological  stirpes,  appears  to  us  to  be  absolutely 
impossible. 
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p.  887)  Anthrocerajilipendulae  paired  with  a  Proci^s,  Pairings  that  have 
been  effected  in  confinement,  even  if  the  eggs  have  proved  infertile, 
will  be  dealt  with  in  connection  with  our  notes  on  the  various  super- 
families. 

It  would  appear  that,  in  confinement,  closely  allied  species  belong- 
ing to  certain  groups  pair  more  readily  than  those  belonging  to 
others,  and  the  production  of  hybrid  progeny  from  such  has  been 
frequently  recorded.  To  what  extent  actual  alliance  between  the 
parents  is  required  to  produce  fertile  ova,  and  subsequent  progeny, 
is  not  known,  but  hybrid  progeny  has  thus  far  only  been  produced 
between  quite  closely  allied  species ;  the  most  distant  that  have 
produced  fertile  eggs  and  subsequent  larvse  (which,  however,  did 
not  produce  imagines),  appear  to  be  SaUn-nia  pavofiia  ^  x  Gra'elhia 
isabellae  2  •  Pairings  like  that  of  Attacus  (Platysamia)  cecropia  ^ 
X  Sphinx  ligustri  9  {Entom,,  xix.,  p.  186)  are  foredoomed  to  failure. 
It  may  be  well  to  note  here  that  the  question  of  infertility  (which 
Darwin  calls  sterility)  between  two  distinct  species  when  first  crossed, 
appears  to  us  to  belong  to  an  entirely  different  class  of  biological 
phenomena  from  the  sterility  of  hybrids,  the  product  of  such  a  cross. 

We  may  assume  as  a  fact,  that  the  organs  of  reproduction  (external 
and  internal)  of  any  two  pure  species  with  which  a  cross  is  attempted, 
are  normally  perfect  anatomically  and  functionally,  and  that  the 
female  is  primarily  capable  of  laying  her  normal  number  of  eggs. 
That  she  should  not  lay  her  normal  number  of  eggs  if  the  S  of  another 
species  pair  with  her,  suggests  that  such  pairing  has  adversely  affected 
her  ability  to  lay  all  the  eggs  that  she  otherwise  would  have  laid. 
There  is  some  evidence  tending  to  suggest  that  certain  2  s  have  had 
their  egg-laying  power  decreased  by  cross- pairing,  although  most  lay 
their  ordinary  quantum  of  eggs.  Again,  capable  as  the  eggs  are  of 
being  fertilised  given  suitable  spermatozoa,  and  capable  as  the 
spermatozoa  may  be  of  fertilising  given  suitable  ova,  it  is  certain 
that  the  eggs  laid  by  a  $  crossed  by  a  (J^  of  another  species,  are 
frequently  wholly,  or  in  great  part,  infertile,  among  all  but  the  most 
closely  allied  species.  It  is  advisable,  however,  not  to  too  hastily 
assume  that  attempted  crossings  are  ineffectual,  and  the  experience  of 
IStandfuss  illustrates  the  difiiculty  of  drawing  conclusions  from  an 
insufficient  number  of  experiments  or  trials.  Reference  to  his  account 
(Hantlbiu'h,  (fcc,  pp.  60-61)  of  the  crossing  of  Malacosonia  neustria  ^ 
X  franconica  ?  ,  shows  that,  of  24  trials  made,  the  results  gave  every 
transition  between  complete  absence  of  issue,  and  the  deposition  of 
eggs  normal  in  numbers  and  in  fertility,  failure  being,  in  some 
instances,  according  to  Standfuss,  plainly  due  to  inadaptability  of  the 
genital  apparatus.'*'  Again,  in  1894,  Caradja  obtained  six  crossings  of 
Spilosotna  vimdica  $  X  luctuosa  ?  ;  all  the  ?  s  laid  good  batches 
of  eggs,  but  whilst  five  of  them  were  infertile,  the  sixth,  consisting  of 
885  eggs,  produced  141  lars'se  (the  eggs  first  laid  being  those  that 
hatched).  Chapman,  too,  obtained  {PjjiL  Eec,  ii.,  p.  88)  readily 
enough  at  the  first  trial,  fertile  eggs  of  Awphidasys  stratan'a  x  betidaria^ 
yet  all  his  later  attempts  failed.  Similarly,  in  the  Tephrosiid  hybrids 
(Trans,  Knt,  Soc,  Lond.,  pp.  17-42)  it  was  found  that  the  intercrossings 


*  This  explanation,  considering  that  some  pairings  produced  the  normal 
number  of  fertile  eggs,  clearly  involves  the  assumption  of  considerable  variation  in 
the  genital  apparatus,  of  which,  however,  Standfuss  gives  no  evidence. 
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of  two  species  (Tephrosia  crepuscularia  and  T.  bistortata)  might  result  in 
every  possible  intermediate  stage  of  fertility,  from  complete  sterility  to 
the  production  of  the  full  number  of  fertilised  eggs.  These  extreme 
results  may  even  happen  when  dealing  with  different  individuals  of 
the  same  brood.  Failure,  therefore,  in  a  few  individual  cases  must 
not  be  taken  as  proving  that  any  particular  cross  is  infertile,  and  it 
is,  at  any  rate,  clear  from  this,  that  many  trials  are  necessary 
before  it  can  be  assumed  that  any  cross  is  positively  infertile.  Standf  uss 
found  the  usual  range  of  fertility  in  Malacosoma  neustria  x  franconica 
to  extend  from  0  to  50  per  cent,  of  the  eggs,  but  the  most  successful 
pairing  produced  90  per  cent.  He  believes  that  absolute  impossibility 
to  obtain  fertile  eggs  only  occurs  when  the  pairing  is  between  sexes 
belonging  to  widely  different  genera,  «.//.,  Smerinthus  and  Sphinx^ 
Sffntomis'^'  and  Zyf/aena  {Anthrocera),  Dimorpka  {FMdromis)  and  A(jliay 
Aglia  and  Saturn ia.  In  such  cases  he  considers  failure  to  be 
inevitable. 

Failure  to  obtain  fertile  eggs  by  crossing  two  species  really  may 
occur  between  very  closely  allied  species,  if  they  have  specialised  greatly 
away  from  each  other  in  some  particular  character,  and  the  reason  for 
failure  may  be  very  different  in  different  cases.  That  species  of 
comparatively  distant  affinities  may  produce  fertile  ova  is  proved,  as 
we  have  already  pointed  out,  by  Standf  uss*  results  with  Satumia 
pavonia  ^  and  Graellda  isabellae  $  ,  from  which  crossing  he  reared 
larvae  to  the  second  moult.  Some  of  the  reasons  for  failure  that  occur 
to  us  are  :  (1)  Un suitability  of  the  genital  organs  to  allow  effective 
pairing.  (2)  The  failure  of  the  spermatozoa  to  l)e  deposited  in  the 
receptacula  seminis.  (8)  The  inability  of  the  spermatozoa  to  enter 
the  micropyle  of  the  egg.  (4)  The  unsuitability  of  the  protoplasmic 
elements  (spennatozoa  and  germ)  to  combine  to  fonn  an  embryo. 
(5)  The  inability  of  the  embryonic  structures  to  blend,  owing  to  the 
great  difference  in  the  structures.  (6)  A  want  of  synchronism  in  the 
sequence  of  time  at  which  the  various  embryonic  changes  in  develop- 
ment occur.  Or,  as  Standfuss  summarises  the  reasons  of  failure,  they 
must  be  sought  in  (1)  External  morphological  or  anatomical  con- 
ditions, (2)  Microscopic  histological  structure,  (8)  Molecular 
differences. 

When  the  greater  part  of  a  batch  of  eggs  is  fertilised  by  the  • 
spermatozoa  of  another  species,  and  the  eggs  undergo  a  certain  amount 
of  development,  it  follows  that  the  failure  to  produce  a  living  larva  does 
not  lie  in  the  functional  inability  of  the  spermatozoa,  but  to  some  one 
or  other  of  the  other  causes  noted.  In  some  cases,  the  embryonic 
development  ceases  in  the  early  stages  of  growth,  in  others,  it  goes  on 
and  the  embryo  is  developed  into  a  larva,  and  yet  none,  or  only  a  few,  of 
the  latter  may  hatch.  This  imperfect  development  appears,  of  course, 
to  be  primarily  due  to  the  fact  that  the  conditions  of  the  egg  are 
unsuitable  to  the  development  of  the  embryo,  which  has  only  one-half 
the  constitution  and  nature  of  the  $  parent  (that  laid  the  egg),  that 
of  the  .J  parent  being  possibly  entirely  different,  and  hence  leading  to 
the  early  death  of  the  embryo.  In  the  case  of  the  larva  becoming 
fully  formed  in  the  egg,  failure  to  hatch  maybe  due  to  (1)  The  embryo 

*  Syntamis  and  Anthrocera,  in  spite  of  the  similarity  of  wing-markings,  are 
exceedingly  distant  from  one  another.  The  former  belongs  to  our  Noctuo-Hepialid 
(**  upright-egged  **)  stirps,  the  latter  to  the  Sphingo-Micropterygid  (**  flat-egged  ") 
atirps. 


b  BRITISH    LEPIOOPTERA. 

being  too  weak  to  eat  its  way  out  of  the  egg,  (2)  The  eggshell  being  too 
thick  (or  otherwise  unsuitable)  for  the  jaws  of  the  hybrid  larva  to 
work  on.  These  are,  of  course,  physical  conditions,  quite  independent 
of  the  phenomena  that  one  has  to  consider  when  the  eggs  of  actual 
hybrids  are  proved  to  be  sterile,  for,  in  this  case,  the  reasons  adduced 
above  must  be  largely  inadmissible,  and  one  suspects  that  actual 
weakness  of  the  embrj'o  is  generally  the  prevailing  cause. 

Recent  experiments  have  gone  to  prove  that  the  external  repro- 
ductive organs  of  hybrids  are  usually  perfect  in  structure,  especially 
those  of  the  S  s  (see  antea,  vol.  iii.,  p.  890),  although,  compared  with 
pure  species,  there  is  certainly  a  great  tendency  to  an  admixture  of 
imperfectly  developed  ^  and  ?  sexual  organs  internally,  producing 
what  is  known  as  gynandromorphism,  especially  in  specimens  which 
are  largely  in  external  structure  and  appearance  2  s.  Such  specimens 
are,  of  course,  alike  in  true  species  and  hj'brids,  necessarily  sterile. 
We  are  still,  however,  much  in  the  dark  as  to  how  far  the  sexual 
organs  themselves  are  functionally  impotent,  as  Darwin  avers,  when 
perfect  in  structure,  but  it  is  quite  clear  that  they  are  not  so  to  anything 
like  the  extent  assumed  by  the  older  biologists,  and  that  ^  hybrids  are 
frequently,  abundantly  and  freely  fertile  with  ?  s  of  either  parent  species, 
e.ff.f  Satfimia  hybr.  ewiliae^'  ^  x  pyn  ?  ;  »S'.h3'br.  emiliae  S  x  paronia  5  ; 
S,  hybr.  hoiiiemanni  ^  x  pavonm  $  ;  S.  hybr.  bornemanni  J  X  pyri  ?  ; 
6'.  hybr.  homemanni  $  x  f^pini  $  ;  iS'.  hybr.  stajuifussi  ^  x  pavoiiia  $  ; 
S.  hybr.  schaufussi  ^  x  paronia  $  ;  Anthrocera  hybr.  fi etcher i  <?  x 
lonicerae  ?  ;  A,  hyhv.  fi etcher i  ^  x  tnfolii  ^  \  A.  hybr.  irorthingi  ^ 
X  lonicerae  ^  \  A.  hybr.  irorthingi  <^  x  trifolii  ^  \  A.  hybr.  complexa 
S  X  trifolii  ?  ;  Clostera  hybr.  raeachhei  g  x  anachoreta  $  ;  C.  hybr. 
di/ficilis  g  x  cnrtula  2  ;  C  hybr.  facilis  S  X  anachoreta  2  .  Female 
hybrids,  too,  are  occasionally  fertile  when  crossed  with  a  (?  of  one  of 
the  parent  species,  e,g,,  Spilosowa  hybr.  riertli  $  x  mendica  ^  ;  S.  hybr. 
hiiaria  $  x  mendica  ^  ;  Antheraea  hybr.  perny-yawa  $  X  pernyi  S  \ 
Anthrocera  hybr.  fletcheri  $  x  lonicerae  ^  ;  A,  hybr.  Jietchen  ?  X 
tnfolii  S  \  A.  hybr.  worthinffi  $  x  lonicerae  $  \  A,  hybr.  cowple.ra  2 
X  lonicerae  <J  ;  Satiimia  hybr.  achaufum  ?  x  paronia  ^  ;  Tephrosia 
hybr.  ndinyi-sufum  ?  x  crepnscula7i.a  ^  ,  and  this  may  be  so  even  when 
the  hybrids  are  not  apparently  fertile  inter  se.  On  the  other  hand, 
some  hybrids  are  fertile  inter  se,  e.g.,  Anthrocera  hybr.  irorthingi :  A. 
hyhr.  f let chen  ;  Philosaniia  hybr.  trallacei ;  Satu rnia  hyhr.  schaufussi: 
Clostera  hybr.  prima;  (\  hybr.  inrersa  :  Tephrmia  hybr.  ridingi :  T. 
hybr.  ridingi-suff'iisa  :  Spilosoma  hybr.  seileii :  S.  hybr.  hilaris. 

Very  few  ^  s  and  5  s  of  related  hybrids  have  been  crossed,  but 
Anthrocera  hybr.  irorthingi  and  A.  hybr.  fletcheri  and  Tephrosia  hybr. 
bacoti'suffusa  and  T.  hybr.  ridingi-sufusa,  are  quite  fertile  inter  se,  and 
Satu  rnia  hybr.  bornemanni  S  X  hybr.  schaufussi  $  has  been  successfully 
reared  to  the  imaginal  state,  all  of  which  goes  to  prove  that  hybrids  are 
not  necessarily,  and  by  the  mere  fact  of  their  being  hybrids,  sterile,  but 
that  $  hybrids  appear  to  be  much  more  frequently  functionally  impotent 
than  ^  s.  Recent  evidence  bearing  on  the  subject  goes  far  to  suggest 
that  the  sterility  of  first  crosses,  and  hybrids  of  allied  species,  is  due 

*  We  are  inclined  to  disagree  with  this  form  of  nomenclature,  adopted  first  by 
Standfuss  and  other  entomologists,  since  it  tends  to  obscure  the  ancestry  of  the 
forms  dealt  with,  and  so,  to  make  the  names  intelligible,  we  have  added  a  complete 
list  of  the  hybrids  mentioned,  with  their  parentage,  at  the  end  of  this  chapter. 
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rather  to  difference  of  function  or  difference  of  habit  in  the  parent 
species,  than  to  any  marked  difference  of  structure  in  the  genital  organs 
brought  about  by  natural  selection  for  the  purpose  of  keeping  the  species 
separate.  To  this  extent,  recent  experiment  supports  Darwin  that 
sterility,  so  far  as  it  exists,  has  not  been  effected  through  natural 
selection  ;  that  such  sterility  is,  however,  at  all  so  general  as  was 
supposed  by  Darwin,  is,  as  already  noted,  much  open  to  question. 
Experiments  on  hybridising  lepidoptera,  also,  tend  to  prove  that,  con- 
trary to  Darwin's  conclusion,  it  is  the  9  element  that  is  more  liable 
to  be  affected  than  the  ^  ,  many  ^  hybrids  being  functional  when 
their  $  s  appear  to  be  absolutely  sterile. 

The  difference  in  the  fertility  of  the  various  hybrids  that  have  been 
reared  by  various  experiments,  <?.//.,  the  absolute  fertility  of  Anthnnrra 
hyhr.fi etcher i,  and  its  reciprocal  cross,  A.  hybr.  worthintji,  compared  with 
the  absolute  sterility  of  Biitton  hybr.  pilzii  and  its  reciprocal  IL  hybr. 
hihiii  or  Smerinthus  hybr.  hybrid  as  and  its  reciprocal  S.  hybr.  in  versa,  is 
explained  by  Standfuss  as  being  due  to  the  varying  degrees  of  physio- 
logical divergence  between  the  parents  of  the  hybrid,  i.e,,  that  the 
different  pairs  of  species  are  related  to  each  other  in  very  varying  degrees. 
Concerning  this  be  points  out  that,  beginning  with  pairs  of  species 
with  which  crossings  may  be  effected,  without,  however,  the  capacity 
of  producing  offspring,  and  with  such  degree  of  relationship  that 
hybrid  offspring  could  be  obtained,  but  apparently  without  sufficient 
vital  energy  to  maintain  life,  ^.//.,  Malacosoma  canirensis  x  franronica, 
Satfirnia  pavonia  x  imhellae,  there  existed  many  steps  to  a  higher  and 
higher  physiological  affinity  betw^een  the  various  pairs  of  species,  on 
which  experiments  had  so  far  been  made,  until,  at  last,  although  not 
to  a  very  high  degree,  hybrids  were  found  capable  of  reproduction, 
e.g.,  Drepana  hybr.  rebeli,  CloHtera  hybr.  prima y  C.  hybr.  inverm.  In 
other  cases,  the  ^  hybrid  has  been  found  capable  of  fertilising  a 
female  of  one  or  other  of  the  parent  forms,  e.//.,  Saturnia  bornemanni 
J  X  parunia  J  ,  S.  emiliae  $  x  pyri  $  ,  C.  hybr.  raeschkei  ^  x  ana- 
choreta  ?  ,  etc.,  whilst,  in  still  rarer  cases,  the  ?  hybrid  has  been 
fertilised  by  a  male  of  one  or  other  of  the  parent  forms,  e.fi.^  Antheraea 
jfemy-yawa  2  X  pernyi  $ ,  Saturnia  achaiifussi  ?  x  pavonia  ^ . 
Beyond  this  stage  we  reach  the  few  cases  of  absolutely  fertile  hybrids 
such  as  Anthrocera  hybr.  northinyi,  A.  hybr.  ji etc hcri,  PhiloHawia  hybr. 
irallacei,  Clnxtera  hybr.  prima,  Tephrosia  hybr.  ridinyi  whose  ability  to 
continue  their  own  kind  appears  in  confinement  only  to  be  limited,  as 
in  the  case  of  pure  species,  to  the  exigencies  of  in- breeding  and  similar 
adverse  circumstances.  Standfuss  concludes  from  his  experiments 
that  "  a  lengthy  period  of  existence,  phylogenetically  speaking,  of  the 
divergence  between  nearly  related  tj'pes,  is  in  no  way  connected  with 
the  higher  degree  of  difference  on  the  lines  of  biological,  physiognomical 
and  physiological  characters,  between  pairs  of  species  which  have  been 
divergent  for  a  less  period  even  when  nearly  related  groups  of  species 
are  in  question.  The  long  separated  Satuniia  pavonia  and  S.  spini  are, 
in  most  of  their  characters,  less  separated  from  each  other  than  the 
later  formed  S.  pyri  from  either  of  them." 

The  comparative  impotence  of  $  hybrids  compared  with  S  hybrids 
appears  to  be  largely  due,  as  already  noted,  to  g}'nandromorphism, 
which  manifests  itself  largely  in  the  intermixture  of  ^  sexual  elements 
among  the  more  or  less  normally  or  abnormally  developed  ?   sexual 


8  BBITISH   LEPIDOPTBRA. 

organs.  Pierce  has  shown  by  dissection  {antea,  vol.  iii.,  p.  890 ;  Ent, 
Bec,f  X.,  pi.  iii.,  fig.  4)  that  the  male  sexual  organs  of  Smerinthus  hybr. 
hybrid U8  are  quite  normal  in  structure,  although  differing  from  those 
of  either  parent,  thus  supporting  the  examination  made  by  Westwood 
{antea,  vol.  iii.,  p.  462),  whilst  those  of  the  $  exhibited  (mixed  up 
with  the  ?  lobes)  the  rudimentary  and  partially  developed  organs  of 
the  ^y  the  whole  apparatus  being  much  smaller  than  that  of  the 
parents  [Ent,  Rec,  x.,  p.  189).  Although  ova  were  discovered  in  the 
body,  the  specimen  appeared  to  be  quite  incapable  of  reproduction 
(Pierce,  antehf  vol.  iii.,  p.  458 ;  see  also  general  references  to  this 
matter,  vol.  iii.,  pp.  449-458).  Among  the  Malacosomas,  too,  Standfuss 
states  (antea,  vol.  ii.,  p.  525)  that  the  dozen  imagines  bred  of  Mala- 
cosoina  hybr.  schaufnssi  "  are  all  $  s,  or,  to  speak  more  correctly,  a 
form  with  the  external  appearance  of  $  s ;  some  of  these  hybrids  were 
crippled,  and  the  body  of  one,  on  being  opened,  was  found  to  contain 
the  rudiments  of  an  ovipositor  and  an  extraordinarily  developed  mass  of 
fat  (a  quite  unusual  occurrence  in  Lachneid  ?  s)."  On  the  other 
hand,  Bacot,  in  1901  and  1902,  bred  both  sexes  of  M.  hybr.  schaufnssi, 
though  with  an  overwhelming  preponderance  of  $  s,  viz.,  6^  s  and  44 
?  s  (in  1901),  and  6  (^  s  and  16  ?  s  (in  1902),  the  ^  s  of  1901  very  uniform 
in  appearance  with  pale  fore-  and  dark  hindwings,  the  ?  s  also  very 
uniform,  dark  umber-brown  in  colour  with  narrow  pale  transverse  lines 
on  the  fore  wings.  The  <?^  s  of  1902,  on  the  other  hand,  were  not  only 
different  from  those  of  1901,  but  also  varied  i7iter  se,  similarly,  of  the  ?  s, 
only  about  one-half  were  of  the  1901  type,  the  others  tending  to  lose, 
or  having  entirely  lost,  the  trausverse  bars.  Although  the  sexes  were 
apparently  distinct  and  the  <^  s  of  scJiaufumd  paired  with  ?  castrensis 
and  2  n^uMna,  the  eggs  proved  infertile.  Pairings  between  ^  and 
?  Hchaufussi  also  were  obtained,  but  the  hybrid  $  s  laid  no  eggs,  -so 
that  both  sexes  were  apparently  functionally  impotent.  A  similar 
case  in  which  the  external  organs  of  the  hybrids  appear  to  be  well- 
formed,  but  the  (?  s  as  well  as  ?  s  fail  functionally,  is  that  recorded  by 
Oberthiir  (Bull,  Soc,  Fhit,  France,  1897,  p.  259),  in  which  pairings  of 
^  Bi»ton  hybr.  pilzii  were  obtained  with  $  pilzii  and  ?  hivtarius, 
and  of  ^  Biston  hybr.  hiinii  with  5  pomonaHiis  and  2  pilzii.  This 
sort  of  evidence  is,  however,  very  unsatisfactor^\  Much  more  to  the 
point  is  Standfuss'  information  with  regard  to  the  Saturniid  hybrids. 
Of  some  4000  hybrids  bred,  he  observes  (f.'^^^om.,  xxxiv.,  p.  11)  that  he 
reared  only  two  gj'^nandromorphous  primar}^  hybrids,  one  a  Satumia 
hybr.  etniliae,  the  other  a  S.  hybr.  hornemanni.  On  the  other  hand, 
of  282  secondary'  hybrids  reared,  27  were  g}'nandromorphic  and  he 
•.oncludes  that  "  the  percentage  of  gynandromorphic  specimens  among 
primary  hybrids  is  infinitesimal  compared  with  the  occurrence  among 
secondary  hybrids."  He  concludes  that  "  the  degree  of  fertility  of  a 
form  stands  in  direct  connection  with  the  percentage  ef  gynandro- 
morphic individuals  in  its  offspring;  the  greater  the  fertility  the 
smaller  the  percentage  of  gynandromorphic  forms  and  vice  versa, 
whilst  the  degeneration  and  malformation  of  the  egg-germs,  which 
these  gynandromorphous  forms  have  been  shown  by  anatomical 
investigation  to  possess,  are  directly  connected  with  the  appearance  of 
secondary  sexual  characters  in  male  individuals,  and  rice  reiaa;  the 
occurrence  of  secondary  male  characters  in  female  individuals  has  long 
been  known  to  be  a  fact.'*     A  full  summary  has  already  been  given 
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{antea,  vol.  iii.,  p.  802)  of  the  gynandromorphic  hybrids  among  the 
Satumiids,  and  it  is  to  be  noted  that,  although  ^  hybrids  among  the 
Satumiids  have  frequently  fertilised  $  s  of  either  parent  form,  very 
few  2  hybrids  have  ever  been  fertilised  either  by  (^  s  of  their  own 
kind  or  of  their  respective  parent  forms.  Anatomical  investigation 
into  the  structure  of  ^  and  $  hybrids  is  still  much  needed. 

So  much  for  the  questions  of  infertility  and  sterility  in  first  crosses, 
and  the  hybrids  arising  therefrom.  The  difficulties  of  hybrids  reaching 
maturity  do  not,  however,  end  with  the  successful  hatching  of  the 
hybrid  larva.  The  larva,  compounded  as  it  is  of  the  differing  anatomical, 
physiological,  morphological,  and  molecular  conditions  and  peculiarities 
belonging  to  two  distinct  species,  having  in  each  case  highly  specialised 
larvaB  of  their  own,  with  differing  constitutions,  habits,  and  maybe 
food  plants,  may  find  itself  unable  to  deal  satisfactorily  with  the 
foodplant  of  either  parent,  may  find  its  alimentary  system  so  far  dis- 
turbed as  to  be  unable  to  satisfactorily  digest  these  foodplants,  may  find 
its  habits  so  complex  that,  whilst  the  half  inherited  from  one  parent 
tends  to  make  it  hybernate  as  larva,  that  inherited  from  the  other 
parent  tends  to  make  it  hybernate  as  pupa;  may  find  its  mixed  habits, 
exposing  it  to  the  attacks  of  foes  from  which  the  habit  of  either 
parent  alone  would  protect  it.  Hence  there  may  be  many  difficulties 
in  bringing  the  larva  to  maturity,  and,  when  this  has  been  done,  it  is 
often  found  that  the  time  of  emergence  of  the  imago  has  been  greatly 
hastened  or  retarded,  agreeing  with  that  of  neither  parent,  and  hence 
tendmg  to  its  isolation  and  rapid  extermination.  On  the  other  hand, 
when  the  hybrid  follows  the  habits  of  one  of  the  parents,  and  emerges 
wuth  the  progeny  of  one  of  them,  there  is  no  doubt  that,  if  functionally 
active,  it  would  cross  therewith,  and  that  its  progeny  would  show 
little  trace  of  the  hybrid  origin  of  the  other  of  its  parents.  This  leads 
us  to  note  Darwin's  statement  that  ''in  hybrids,  the  external  conditions 
have  remained  the  same,  but  the  organisation  has  been  disturbed  by 
two  distinct  structures  and  constitutions,  including,  of  course,  the 
reproductive  systems,  having  been  blended  into  one."  To  the  first 
part  of  this  statement,  our  remarks  above  will  show  that  we  take 
great  objection.  External  conditions  have  not  remained  the  same  ; 
the  whole  environment  is  altered  ;  the  new  organism  has  to  choose 
between  two  foodplants  or  two  sets  of  foodplants,  and,  in  natural 
hybrids,  this  choice  is  practically  non-existent,  for  the  $  parent  will 
naturally  lay  her  eggs  on  her  own  foodplant,  and  any  hereditary  tendency 
in  the  larva  to  insist  on  the  foodplant  of  the  ^  parent  spells  death.  It 
has  also  to  choose  between  two  entirely  different  sets  of  habits,  and  may 
choose  some  intermediate  condition  that  is  unavailable,  &c.  As  to 
the  combination  of  two  organisations,  we  are  quite  of  Darwin's 
opinion,  that  '*  it  is  scarcely  possible  that  two  organisations  should  be 
compounded  into  one,  without  some  disturbance  occurring,  in  the 
development,  or  periodical  action,  or  mutual  relations,  of  the  different 
parts  and  organs  one  to  another  or  to  the  conditions  of  life.  When 
hybrids  are  able  to  breed  intej-  se,  they  transmit  to  their  offspring  from 
generation  to  generation  the  same  compounded  organisation,  and  hence 
we  need  not  be  surprised  that  their  sterility,  though  in  some  degree 
variable,  does  not  diminish ;  it  is  even  apt  to  increase,  this  being 
generally  the  result,  as  before  explained,  of  too  close  interbreeding. 
It  must,  however,  be  owned  that  we  cannot  understand,  on  the  above 
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or  any  other  similar  view,  several  facts  with  respect  to  the  assumed 
sterility  of  hybrids,  e.g.,  the  unequal  fertility  of  hybrids  produced  from 
reciprocal  crosses,  or  the  "  increased  sterility  in  those  hybrids  which 
occasionally  and  exceptionally  resemble  closely  either  pure  parent." 
We  have  no  facts  among  the  recorded  experiments  relating  to  hybrid 
lepidoptera  to  show  that  the  latter  statement  is  true,  but,  as  to  the 
unequal  fertility  of  reciprocal  crosses,  it  is  amply  illustrated  by  the  ease 
with  which  fertile  eggs  of  Smen'nthus  hybr.  hybndus  (pcellata  $  x  populi 
2 )  are  obtained  compared  with  the  diflBculty  of  obtaining  those  of 
Amorpha  hybr.  inrersa  {populi  ^  x  ocellata  2  ).  Bacot  offers  (Kiit,  Rec, 
X.,  p.  190)  two  possible  explanations  of  the  peculiarities  as  noticed  in 
these  hybrids;  (1)  The  small  size  of  the  eggs  of  SvienntJnis  ocellata  would 
prevent,  or  prematurely  stop,  the  development  of  the  embryonic  larva  (if 
the  S  parent  were  Amorpha  populi  a  species  which  produces  a  much 
larger  embryonic  larva).  (2)  The  2  being  the  more  conservative 
sex,  has  a  larger  portion  of  ancestral  determinants  than  the  ^  ;  so 
that,  when  the  more  progressive  ^  of  the  less  specialised  species 
{Smerinthns  ocellata)  pairs  with  the  conservative  9  of  the  more 
highly  developed  species  {Amorpha  populi),  the  cross  is  between 
individuals  that  are  more  nearly  related  as  regards  the  constituents  of 
the  germ-plasm  than  would  be  the  case  were  the  sexes  reversed,  and 
there  is,  therefore,  a  far  greater  likelihood  of  fertile  ova  resulting. 

One  of  the  most  remarkable  facts  relating  to  hybridity  is  the 
tendency  obser\'ed  for  the  hybrid  imagines  to  emerge  more  quickly 
than  either  of  the  parent  species.  We  have  illustrated  this  point  at 
length  w^th  regard  to  Smerinthus  hybr.  hybridus  (antea,  iii.,  p.  459), 
the  imagines  of  which  largely  emerge  in  the  autumn,  after  a  pupal  period 
of  about  three  weeks*"'.  Piingeler  notes  (Standfuss'  Handbuchy  etc.,  p.  66) 
a  similar  result  in  Fumea  hybr.  piinyeleri  and  F,  hybr.  inverna,  stating 
that  males  only  were  bred,  and  that  these  emerged  in  the  autumn  with- 
out the  larvae  hybernating,  whilst  the  pure  larvae  of  both  species  (F.  casta 
and  F.  aftinis)  hybernated,  some  of  those  of  F,  affinis,  indeed,  going 
over  two  winters.  The  same  peculiarity  is  well  illustrated  by  Stand- 
fuss  {Kntom,,  xxxiv.,  pp.  78-80),  who,  in  the  spring  of  1897,  crossed 
Clostera  cnrtula  $  X  anachoreta  $  ,  and  the  fertile  eggs,  hatching 
simultaneously,  produced  larvae,  the  greater  number  of  which  rapidly 
attained  full  growth,  pupated  and  produced  imagines  (hybr.  raeachkei) 
before  the  end  of  June — all  <y  s,  whilst  the  smaller  number  fed  on 
slowly.  In  the  meantime,  the  J  raeachkei  paired  with  ?  C,  anachoreta, 
and,  by  the  beginning  of  August,  had  produced  another  generation  of 
imagines — again  all  ^  s  (hybr.  farilis).  These  in  turn  were  paired 
with  ?  C\  anachoreta,  and  the  larvae  of  this  cross  were  feeding  contem- 
poraneously with  the  spring  larvae  (their  grand-aunts),  two  of  which 
finally  pupated  on  August  21st  and  28rd,  and  produced  imagines  in 
October.  In  the  meantime,  the  larvae  of  the  early  August  cross  {Jacili& 
X  anachoreta)  fed  up,  pupated,  and  later  in  the  autumn  produced  imagines 
— ^yet  again  all  ^s  (hybr.  approj-imata).     Relative  to  this,  Standfuss 


•  Newman  (of  Bexley»  reared  many  .S.  hybr.  hyhridus  in  1901  and  1902.  Certain 
individuals  of  these  are  noted  by  Adkinand  Clark  {Proc.  Sth.  Land.  Ent.  Sac,  1902, 
pp.  110-111)  as  emerging  from  pupie  of  the  year,  whilst,  on  the  other  hand,  Adkin 
records  another  example  {op,  cit.,  1903,  p.  70)  that  emerged  July  10th,  1903,  from 
a  larva  reared  in  1901,  the  pupal  stage  having  lasted  one  year  and  eleven  months. 
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writes :  "  The  fact  that,  in  the  experiments  undertaken,  the  male 
Closterid  hybrids  develop  much  more  quickly  than  their  sister  females, 
and  that  the  male  hybrid  immediately  produces  (when  crossed  with  a 
pure  $  )  a  large  third  generation  of  males,  indicates  a  progressive  develop- 
mental tendency,  which  is  further  confirmed  by  other  facts.  .  .  . 
On  the  other  hand,  with  regard  to  the  ?  s  of  the  Closterid  hybrids, 
they  endeavour  to  return  to  the  original  simple  state  of  one  brood  per 
year  (for  this  was  certainly  the  primitive  condition)."  As  bearing  on 
the  point  now  under  review,  i.e.^  the  different  action  of  hybridism  on 
the  two  sexes  of  the  resultant  progeny,  so  far  as  relates  to  the  length 
of  the  early  stages,  we  may  note  that,  when  Standfuss  bred  Drepana 
hybr.  rebeli,  the  <y  and  ?  hybrids  emerged  together,  whilst  with  the 
reciprocal  cross,  D,  hybr.  zUrichi^  the  $  s  developed  at  once,  and 
produced  imagines,  whilst  the  females  hybernated  as  pupae.  This 
difference  was  already  foreshadowed  during  pupation,  for,  whilst  the  ^ 
larvee  only  bent  round  a  small  portion  of  the  edge  of  the  leaf,  and  fixed 
themselves  in  the  same  by  a  few  short  threads  on  the  surface,  and  changed 
to  pupse  in  the  more  or  less  open  pockets  thus  formed,  those  of  the  ?  s, 
on  the  other  hand,  rolled  a  large  portion  of  the  leaf  sharply  round,  begin- 
ning at  the  edge,  and  closed  over  the  so-formed  pocket  with 
numerous  strong  silk  threads,  with  the  exception  of  a  small 
opening  to  allow  the  larva  egress,  and  then  gnawed  this  puparium 
loose  from  the  rest  of  the  leaf,  so  that  it  fell  into  the  sleeve,  and  then 
fastened  up  the  opening.  In  this  manner,  the  pupa  was  better  pro- 
tected against  many  danger's  than  if  it  fell,  in  late  autumn,  with  the 
rest  of  the  leaves.  Standfuss  further  notes  {Kntotfu,  xxxiv.,  p.  78) 
that  the  S  larvsB  of  Clostera  hybr.  pHma  developed  much  more  rapidly 
than  the  ?  larvee,  so  much  so  that  he  would  have  got  no  pairings  had 
he  not  artificially  exposed  the  ^  imagines  to  a  low  temperature,  and 
so  kept  them  in  a  torpid  state  for  some  weeks,  until  the  $  s  emerged. 
A  parallel  fact  was  noted  with  regard  to  L\  hybr.  inrersa,  although  the 
interval  of  time  between  the  emergence  of  the  ^  s  and  2  s  was  much 
less.  Strangely  enough,  Newman  records  an  exactly  opposite  result 
{Proc.  Sth.  Lond.  Ent,  Soc,  1899,  p.  110)  for  a  large  brood  of  larvse  of 
Clostera  hybr.  prima,  which  fed  up  rapidly,  and  of  which  about  240  pupa- 
ted, one-half — 117  ?  s  and  8  ^  s — emerging  at  the  end  of  August,  the 
quickest  being  only  82  days  from  the  hatching  of  ^^g  to  imago,  the 
rest  of  the  pupae  going  over  the  winter,  the  imagines  emerging  the  next 
spring.  Bacot's  experiments  (1900-1902)  in  breeding  Malacosoma 
hybr.  schaufusd  gave  a  similar  result  to  that  of  Newman,  for  he 
records  {Proc,  Ent,  Soc.  Lond,,  1902,  p.  vii)  that  his  last  females 
emerged  in  1901,  a  good  three  weeks  before  the  earliest  male,  and  thus 
prevented  pairings  between  the  hybrids,  the  female  larvae  having  fed 
up  at  an  unprecedentedly  rapid  rate,  and  emerging  not  only  earlier  than 
the  3  hybrids,  but  much  sooner  than  either  sex  of  the  parent  forms. 
In  1902,  another  experiment  {op,cit.,  p.  xxv)  based  on  the  same  species, 
produced  an  almost  exactly  similar  result.  On  the  other  hand,  the 
larvae  of  Amphidasys  hybr.  herefordi  {Ent,  Eec,  ii.,  p.  88)  showed  great 
variation  in  the  rate  of  feeding  up,  and  in  the  length  of  the  pupal 
stage.  Some  half-dozen  of  these  larvae  missed  a  moult,  pupated  early, 
and  produced  imagines  the  same  autumn,  whilst  the  rest  developed 
into  pupae  which  went  over  the  winter,  one  attempting  to  go  over  a 
second  winter.     So  marked  was  the  result  of  the  hybridisation  on  the 
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Tephrosiids  bred  by  Bacot  and  Biding,  tbat  tbey  lost  aJl  regularity 
as  to  tbe  time  of  emergence  and  became  continuously  brooded,  i.e.,  all 
the  crosses  paired,  producing  progeny,  which  again  paired,  and  so  on. 
Even  the  influence  of  T.  crepuscularia  {biundularia),  one  of  the  most 
regularly  single-brooded  species  in  England,  was  unable  to  prevent 
this,  the  broods  emerging  almost  entirely,  whilst  they  appeared  capable 
of  going  on  indefinitely  so  long  as  food  could  be  provided  for  the  larvae 
(Trans.  Ent.  Soc.  Lo}id,,  1898,  pp.  89-40). 

It  would  appear  that,  in  reciprocal  crossings,  the  sex  condition  of 
the  hybrids  depends  on  the  predominating  influence  exerted  by  one  of 
the  parents.  In  the  Tephrosiid  hybrids  {Tram,  Ent,  Soc,  Land,,  1898, 
pp.  17  et  seq,)  it  was  found  that  certain  crossings  produced  almost  entirely 
male  offspring.  This  occurred  in  the  only  four  fertile  crossings 
obtained  in  which  Tephrosia  crepmcularia  (or  its  ab.  delamerensh)  was 
the  male  and  T,  bistortat-a  the  female  parent ;  two  broods  of  this  parentage 
bred  by  Biding  produced  60^  s  and  one  ill-developed  $  ;  a  third  brood 
bred  by  Bacot,  68  ^  s  and  no  female ;  a  fourth  brood,  bred  by  Biding 
88  ^  8  and  no  $  .  On  the  other  hand,  in  the  reciprocal  cross,  in 
which  T,  hutortata  was  the  ^  ,  and  T,  crepuscularia  the  ?  ,  parent,  a  fair 
share  of  ?  s  was  the  result.  We  have  no  details  as  to  the  exact  proportion 
of  ?  s  to  <y  s  in  SmerinthuH  hybr.  hyhriditSy  but  the  percentage  must 
be  a  very  small  one,  and  Newman  informs  us  that,  of  a  very  large 
number  of  this  hybrid  bred  during  the  last  few  years,  only  8  or  4 
9  s  have  appeared,  i.e.,  only  about  one  per  cent.,  and  of  these 
he  notes  that,  though  the  antennae  are  of  $  form,  the  body 
is  not  so  with  regard  to  size,  there  appearing  to  be  no  ova 
present  in  them.  The  great  rarity  of  the  reciprocal  cross,  Aworpfia 
hybr.  inrerm,  makes  it  diflBcult  to  draw  any  comparison,  although 
Standfuss  goes  so  far  {Handbuch,  etc.,  p.  68)  as  to  say  that  the  offspring 
thereof  consists  of  both  sexes  in  normal  proportions  (but  we  doubt  the 
records,  not  Standfuss*  own,  on  which  this  statement  is  based)  [see  Ent, 
Rec,  xiv.,  p.  191,  also  anteciy  vol.  iii.,  pp.  895-6J ,  but  the  broods  of  S. 
hybr.  fmigsi  (analogous  with  S.  hybr.  hybrid  us)  gave  6  ?  s  against  46  ^  s, 
and  those  of  A,  hybr.  metis  (analogous  with  /I.  hybr.  iwrersa),  gave  only  6 
imagines — all  ^  s.  As  in  ^.  hybr.  metisy  Calasymbolushyht,  inter f annus 
has  also  S,  ocellata  for  the  $  parent,  and  in  this  also  the  12  specimens 
bred  were  all  ^  s.  The  facts  relating  to  the  Malacosomid  hybrids  are 
also  interesting.  Of  Malacosuma  hybr.  caradjae  in  which  neustria  is 
the  ^  and  franconica  the  $  parent,  ^s  only  have  been  reared, 
whilst  of  Malacosoma  hybr.  schaufussi^  in  which  also  neustria  is  the 
S  parent,  but  castrensU  the  2  ,  an  abundance  of  $  s  have  been  rapidly 
produced,  whilst  the  ^  s  have  been  very  few  in  number  and  reared 
from  slow-feeding  and  weak  larvsB.  Piingeler's  results  with  Fumea 
casta  $  X  affini^  $  ,  and  its  reciprocal  cross,  h\  affinis  $  x  casta  2  , 
throw  no  light  on  the  subject,  both  giving  only  ^  s,  ?  s  being  quite 
absent  from  both  crossings.  Much  experimental  work  is  wanted  in 
this  direction. 

As  to  the  degree  of  superficial  appearance,  and,  to  a  certain  extent 
also  the  habits,  of  hybrids  to  the  parent  forms,  two  so-called  laws  have 
been  formulated  by  Standfuss  (Handbuch^  &c.)  as  follows : — 

(1)  In  reciprocal  pairing  the  male  is  able  to  transmit  the  characters  of  the 
species  in  a  higher  degree  than  the  female. 

(2)  The  final  extent  of  approximation  towards  the  male  parent  depends  on 
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the  relative  phjlogenetie  age  of  the  two  species ;  the  older  being  able  to  transmit 
lis  properties,  whether  of  structure  or  habit,  better  than  the  younger. 

With  regard  to  these,  Standfuss  shows  that,  in  crossing  Satiumia 
pavonia  ^  with  S,  pyri  9  t  the  resulting  imago  is  by  more  than  two- 
thirds  of  its  external  appearance  S,  pavonicy  and  by  less  than  one-third 
S.  pyii.  Its  habits  and  functions  correspond  with  its  external  aspect. 
It  prefers  to  fly  by  day,  like  S.  pavonia  S  *  ftud  pairs  easily  with  the 
$  of  that  species,  from  48  to  62  per  cent,  of  the  eggs  being  fertile. 
On  the  other  hand,  it  does  not  pair  readily  with  S,  pyri,  and  the 
resulting  eggs,  in  an  average  of  nine  cases,  gave  only  one  larva  out  of 
180.  Similarly,  S,  pavonia  J  ,  when  paired  with  S.  spini  2  ,  gives  a 
form  of  which,  in  the  perfect  state,  about  two- thirds  of  the  external 
aspect  belong  to  the  type  of  S,  spini.  The  S  flies  by  night.  After 
crossing  with  S,  pavonia  $  the  resulting  eggs  were  only  fertile  to  the 
extent  of  16  to  22  per  cent.,  while  the  crossing  with  S,  apini  ?  , 
though  not  easily  brought  about,  in  consequence  of  their  diverse  times 
of  appearance,  yielded  eggs  of  which  from  94  to  98  per  cent,  were  fertile. 
So  that  the  ^  S.  pavonia  (considered  the  middle  species  phylogeneti- 
cally)  is  able  to  influence  the  issue  of  the  relatively  gigantic  S,  pyn 
9  (considered  the  youngest  phylogenetically)  much  more  than  it  can  that 
of  N.  spini  2  (considered  the  oldest  phylogenetically).  Again  the  issue 
of  S,  itjnni  ^  x  S.  pavonia  $  is  much  nearer  5.  spini  than  is  that  of 
S. pavonia  ^  x  S.  spini  2  ,  which  shows  that  the  older-established  species 
[spitii)  is  more  effective  than  the  younger  {pavonia) ,  and  the  sexual 
prepotency  of  the  <?  S.  pavtmia  counts  far  less  than  the  specific  pre- 
potency of  the  2  S.  spini.  The  greatest  effect  is  produced  when  the 
two  influences  concur,  as  in  the  hybrid  iS\  spini  ^  x  S.  pavonia  2  , 
the  male  parent  being  also  the  oldest  phylogenetically.  This  rule  as 
to  the  prepotency  of  the  phylogenetically  older  species  is,  as  Dixey 
says,  probably  only  another  expression  of  the  fact  so  clearly  established 
by  Darwin  {Animals  ami  Plants  under  Domestication y  1868,  ii.,  p.  264) 
that  hybridisation  frequently  leads  to  reversion.  It  is  significant  that 
Standfuss  considers  the  hybrid  form  S.  hybr.  emiliae  {pavonia  x  pyri) 
as  partly  reproducing  an  ancestral  stage  in  the  history  of  S,  pavonia 
rather  than  the  form  of  that  species  now  existing.  Eaye  also  observes 
[Proc.  Sth.  liOniL  Knt.  Soc,  1902,  p.  117)  that,  in  Amorpha  hybr.  metis 
and  Smerinthns  hybr.  hybridnsy  the  prepotency  of  the  <^  was  noticeable. 
Detailed  observation  on  a  larger  number  of  specimens  is,  however, 
desirable. 

Some  of  the  Tephrosiid  hybrids  {Trans,  Ent,  Soc.  Lond.y  1898,  pp. 
M  et  seq.)  did  not  altogether  appear  to  bear  out  the  first  of  these 
rules,  but  this  may  have  possibly  been  due  to  the  disturbing 
influence  of  using  an  aberrative  form  {delamerensis)  instead  of 
the  more  stable  typical  form  of  crepuscularia  {biundulana).  On 
the  other  hand,  those  reciprocal  broods,  in  which  this  disturbing 
influence  was  eliminated,  riz.y  T,  bistortata  x  crepuscnlaHa  and  T. 
crepuscularia  x  bistortata  showed  distinctly  in  the  first  cross  a  great 
tendency  to  the  bistortata  form,  and,  in  the  second,  a  less  distinct 
tendency  in  the  same  direction,  thus  bearing  out  Standfuss'  further 
suggestion  that  bistortata y  assimied  on  various  grounds  to  be  the 
phylogenetically  older  species,  is  more  dominant  in  stamping  its 
characters  on  the  progeny.  It  may  be,  of  course,  that  T.  bistortata  is 
merely  a  predominant  species,  more  active  in  its  vital  functions,  and 
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more  ready  to  respond  to  environmental  influences,  although  the  local 
variation  of  T,  crepuncularia  renders  the  latter  scarcely  probable.  At 
any  rate  the  dominating  influence  of  T.  hhtortata  on  the  progeny  is 
most  marked. 

As  further  tending  to  support  his  position,  Standfuss  notes  {Entom.y 
xxxiv.,  p.  80)  that  his  experiments  in  hybridising  Clostera  jnfira^  C. 
curtxila  and  C.  anachoreta  support  most  strongly  the  view  that  the 
characters  of  the  oldest  species  phylogenetically  are  most  impressed 
upon  the  offspring,  i.e.,  that  the  physiognomical  aspect  of  the  hybrid 
will  be  mainly  influenced  by  the  phylogenetically  oldest  species.  On 
various  grounds,  he  assumes  C.  pupa,  C,  curtula  and  C,  anachoreta  to 
stand  in  this  order  phylogenetically,  and  he  states  {FMtom,,  xxxiv.,  pp. 
82-8)  that,  in  the  crossings  of  C  pujra  $  x  curtula  $  and  C  curtula 
S  xpi(jra  $  ,  the  progeny  of  both  are  nearer  to  C,  piffra,  whilst,  in  the 
reciprocal  crossings,  C\  curtula  <?  xanachoreta  ?  and  C.  anachoreta  ^ 
X  curtula  2  ,  the  progeny  are  nearer  the  phylogenetically  older  form 
curtula  than  the  younger  anachoreta,  but  in  a  subordinate  manner  the 
influence  of  the  male  prevails  in  the  aspect  of  these  reciprocal 
hybrids.  Contrary  to  Standfuss'  opinion,  Adkin  notes  (Proc.  South 
Lond.  Ent,  Soc,  1902,  p.  110)  that  many  specimens  of  both  C,  hybr. 
prima  (curtula  ^  x  piffra  ?)  and  (J,  hybr.  inversa  (pigra  ^  x  curtula 
$  )  in  his  possession  more  nearly  resembled  in  each  case  the  $  parent 
than  the  ^ ,  while  the  markings  showed  the  cross  parentage ;  and 
Fletcher,  who  reared  imagines  of  C.  nigra  S  X  curtula  $  from  pupae 
obtained  from  Newman,  states  that  the  progeny  was  scarcely  different 
from  pure  bred  C.  curtula. 

As  bearing  on  the  question  of  the  influence  of  the  S  parent,  we 
may  note  that  in  A.  hybr.  worthiiufi  (lonicerae  $  xtrifolii  9  )  there  is 
a  strong  tendency  to  resemble  the  mother,  although  when  several 
of  a  brood  are  seen  together  the  influence  of  both  parents  is  very 
marked ;  this  is  especially  noticeable  in  the  blotching  of  the  spots  of 
the  fore  wings,  a  very  common  character  in  trifolii  and  a  very  rare  one 
in  lonicerae,  Fletcher's  experiments  tend  to  prove  not  so  much  that 
the  S^  influences  most  the  progeny,  as  that  a  pafrticular  species  {trifolii) 
does  it;  it  may  be  that  this  is  explicable  on  the  assumption  that  trifolii 
is,  compared  mth  lonicerae,  the  older  species  phylogenetically,  an 
assumption  that  we  are  not  altogether  inclined  to  support,  trifolii 
being  even  now-  in  a  state  of  flux  with  regard  to  its  species -forming 
power,  and  lonicerae  one  of  the  most  fixed  and  constant  in  the 
Anthrocerid  fauna,  and  maintaining  its  fixity  under  a  variety  of 
conditions  of  environment,  latitude  and  altitude. 

It  is  now  generally  accepted  that  increase  in  the  number  of  species 
is  due  either  (1)  To  the  modification  of  an  existent  species  by  changed 
environment;  or  (2)  To  the  splitting  up  of  a  species  into  more  than  one 
by  various  changed  conditions  acting  on  the  original  species.  The 
early  separation  of  these  forms  gives  us  what  are  known  as  local  races, 
the  impress  of  the  different  conditions  to  which  they  are  subjected 
developing  a  divergence  of  habit,  form,  colour,  or  other  outward 
conditions  accompanied  by  modified  anatomical  or  physiological 
(functional)  changes.  When  these  diverging  forms  have  become  quite 
isolated  we  call  them  species,  and,  by  the  time  this  stage  has  been 
reached,  the  forms  are  usually  so  divergent  that  they  do  not  cross  and 
produce  offspring  that  are  fertile  inter  se,  not,  perhaps,  so  much  from 
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an  absolute  inability  to  thus  produce  fertile  progeny,  as  from  the  great 
difficulty,  owing  to  changed  habits,  etc.,  of  the  forms  ever  coming 
in  contact  sufficiently  to  allow  it.  When  the  change  of  habit  is  accom- 
panied by  a  morphological  or  functional  change,  and  when  the  forms 
have  been  further  isolated  by  the  loss  of  the  most  closely  allied  indi- 
viduals, the  anatomical  and  functional  differences  existing  between  the 
species  may  be  so  great  as  to  absolutely  prevent  crossing  or  the  pro- 
duction of  fertile  offspring.  If  it  be  accepted  that  species  have  thus 
been  formed  by  the  slow  accumulation  of  differences  in  habit,  accom- 
panied with  an  ever- increasing  difference  in  anatomy  and  function, 
then  the  ease  or  difficulty  of  hybridising  allied  species  may  indicate 
the  actual  amount  of  difference  and  distinctness  of  the  species  on 
which  experiments  are  made. 

It  has,  however,  long  been  a  matter  of  discussion  as  to  how  far  the 
actual  hybridity  of  species  may  itself  be  an  active  factor  in  the  formation 
of  new  species,  i.^.,  how  far  hybrids  are  capable  of  forming  a  new 
species.  Standfuss  discusses  {Knt.y  xxxiii.,  pp.  240  et  seq,)  this  question 
and  considers  that  the  experiments  that  he  has  already  undertaken 
have  largely  answered  the  question  in  the  negative.  Even  when 
hybridity  is  not  difficult  to  procure  between  two  species,  the  progeny 
shows  little  fertility  intei-  ae,  and,  although  the  ^  s  are  more  frequently 
fertile  with  ?  s  of  either  of  the  parent  species,  the  9  hybrids  are 
much  more  rarely  fertile  with  the  ^  s  oi  the  parent  species,  and  at 
present  few  hybrids  show  comparatively  free  fertility  iriter  se.  This 
appears  to  be  largely  due  to  the  anatomical  and  morphological  upset 
in  the  sexual  organs  of  the  $  hybrids,  an  upset  that  frequently  finds  its 
outward  recognition  in  the  development  of  gynandromorphic  forms,  in 
which  the  primary  sexual  characters  are  often  considerably  modified, 
and  correspondingly  marked  changes  take  place  in  the  secondary 
sexual  characters. 

Assuming,  however,  hybridity  ever  to  take  place  in  nature,  the 
hybrids  themselves  will  often,  presumably,  follow  one  orother  of  the  parent 
forms  so  far  as  relates  to  its  habits,  time  of  appearance,  etc.,  and  the 
chance  of  a  J  and  $  hybrid,  assuming  that  some  of  both  sexes  get 
through  successfully,  then  meeting  each  other,  as  against  the  possibility  of 
either  meeting  and  pairing  with  or  being  paired  with  a  ^  or  9  of  the 
much  more  abundant  parent  form,  is  so  remote  that  one  puts  aside  the 
possibility ;  one  suspects  that  such  individuals  as  survived  would 
almost  certainly  pair  with  one  of  the  parent  forms  and  the  hybrid 
characters  (if  any  marked  ones  occurred)  would  be  bred  out  in  two  or 
three  generations.  As  illustrating  this  point,  we  captured,  on  May  20th, 
1898,  a  J  specimen  of  what  we  have  no  doubt  is  Polyommatm  coryd(ni 
Xbellarffus,  at  Cuxton,  with  the  shape  and  contour  of  conjdon,  but 
with  the  unmistakable  colouring  of  bellarffm  in  it.  It  was  flying 
among  hundreds  of  hellanjm  and  was  paired  with  a  typical  bcllargus  2  . 
No  doubt  exists  in  our  mind  that  this  was  a  cross  between  an  early 
emerged  August  specimen  of  hellargus  of  the  preceding  year  with  a  late 
emerged  August  specimen  of  corydon.  It  had  evidently  followed  the 
habit  of  bdlartjusy  had  emerged  with  the  early  spring  brood  of  that 
species,  had  paired  with  a  typical  $  bellaryuSf  and  its  progeny  would, 
one  sospecis,  if  any,  have  reverted  to  ordinary  bellargm  in,  at  most,  a 
few  generations,  although  in  appearance  the  specimen  is  much  more 
like  corydon.   Possibly  following  Standfuss'  conclusions  the  male  parent 
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was  corydon  and  the  female  bellai'tftis  (see  Ent,  Rec,  iv.,  p.  280 ;  Trant. 
Ent,  Soc,  IjoivL,  1894,  p.  xv).  On  the  other  hand,  we  have  already  given 
instances  in  which  divergence  from  both  parent  forms  occur,  and  where 
isolation  is  fairly  certain  to  lead  to  their  failure  to  maintain  themselves. 
The  evidence  relating  to  hybridity  in  lepidoptera  is  of  two  distinct 
kinds  :  (1)  That  in  which  the  parentage  is  known,  the  crossings 
having  oeen  brought  about  as  the  result  of  artificial  conditions 
determined  by  the  operator.  (2)  The  capture  in  nature  of  individuals 
bearing  apparent  resemblance  to  two  species,  the  parentage  being 
altogether  unknown.  Evidence  of  the  latter  kind  must  be  accepted 
with  very  great  caution.  It  is  well-known  to  all  experienced  field- 
naturalists  that,  within  the  limits  of  a  small  group  of  closely-allied 
species,  variation  runs  frequently  in  the  same  direction,  so  that 
parallel  forms  are  found,  that  bear  more  or  less  close  resemblance 
to  one  another,  and  so  that  a  rare  aberration  of  one  species  may 
bear  considerable  superficial  resemblance  to  the  typical  form  of  another 
species.  Such  specimens,  even  to  those  who  have  considerable 
knowledge  of  the  group,  have  often  proved  a  stumbling-block,  whilst 
to  those  whose  experience  is  small  they  form  a  pitfall,  the  readiest 
escape  from  which  is  to  explain  the  puzzling  form  as  a  hybrid  between 
the  two  species,  i\e,,  the  species  which  it  superficially  resembles  and 
the  species  to  which  it  really  belongs.  We  do  not  wish  to  be  under- 
stood as  suggesting  that  there  are  no  natural  hybrids,  which  is, 
indeed,  contrary  to  our  opinion,  but  we  should  be  unwilling  to 
acknowledge  as  hybrids  any  specimens  that  did  not  exhibit  struc- 
turally some  difference  that  would  bring  the  supposition  largely  within 
the  bounds  of  possibility.  Mere  coloration  we  should,  as  a  rule,  hold  to 
be  altogether  insufficient  evidence.  A  similar  feeling  that  many  of  the 
so-called  hybrids  that  have  been  recorded  may  be  merely  unusual  aber- 
rations of  well  known  species,  must  have  led  to  Standfuss  making  the 
remark  {Handbk.  Pal,  Gross- Sc/unett,^  pp.  51-62)  that  much  of  the 
so-called  hybrid  material  is  untrustworthy,  and  that  many  of  the 
so-called  hybrids  are  merely  aberrations.  Yet  some  of  his  own  remarks 
on  the  matter  are  particularly  unsatisfactory,  e.//.,  he  records  that 
he  reared  many  specimens  from  larvae  found  on  RJiamnus  cathartinis 
and  R.  alaternus  in  Dalmatia  and  Italy,  and  supposed  to  be  those  of 
iioneptenjA-  cleopatra,  that  he  considered  could  be  nothing  but  hybrids 
between  (r.  rhamni  and  Li,  cleopatra.  Again  he  observes  that  Melitaea 
dirty nna,  M.  athalia,  M,  anrelia  and  M.  partfienie  are  so  nearly  related 
to  one  another  that  a  particular  hybrid  appearance  can  scarcely  occur, 
the  markings  of  these  species,  except  in  striking  occasional  aberrations, 
being  so  very  similar.  He,  however,  believes  that,  among  other 
Melitteids  sent  to  him  for  determination,  many  examples,  chiefly  from 
Switzerland,  have  had  a  distinct  hybrid  origin.  He  further  assumes  that 
some  of  the  Erebiids  that  he  has  examined,  in  the  epiphron,  melampuH, 
eriphyle^  and  innestra  group,  have  been  the  result  of  crosspairing 
between  different  species.  We  have  examined  some  thousands  of  the 
Melitseid  and  Erebiid  species  mentioned  by  Standfuss,  and  have  never 
seen  a  specimen  that  we  could  in  anyway  suppose  was  a  hybrid. 
Such  evidence  as  Standfuss  thus  offers  is  very  unconvincing,  and 
appears  to  have  little  real  bearing  on  the  solution  of  the  problems 
relating  to  hybridity  in  butterflies.  The  pairings  between  butterflies 
of  different  species  (antea^  p.  8)  also  carry  our  knowledge  of  whether 
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the  species  are  capable  of  producing  hybrids,  very  little  forward ;  whilst 
the  determination  of  individual  specimens  caught  wild,  as  hybrids,  is, 
as  already  noted,  unless  there  are  some  marked  structural  peculiarities, 
exceedingly  difficult.     The  specialist  must  follow  these  up  for  himself. 

As  tending  to  show  how  easily  natural  variation  can  be  mistaken 
for  hybridisation,  reference  may  be  made  to  Edwards'  account  of 
Papilio  var.  brucei  {Can.  Ent,,  xxvii.,  pp.  229  et  »eq,).  It  appears  that  a 
Papilio  described  as  oretfonia  is  taken  in  Washington  and  British 
Columbia.  Much  farther  south  occurs  Papilio  bairdii.  In  Colorado, 
between  the  two  areas  inhabited  by  these  forms  and  at  a  height  of 
from  6000- 6000ft.,  the  species  (to  which  both  are  now  referred)  occurs 
in  two  forms,  both  forms  slightly  modified  from  the  lowland  types, 
and  with  intermediates  frequent,  and  $  s  of  either  produce  progeny  of 
both  races.  Edwards  named  these  intermediates  brucei^  and,  having 
begun  by  assuming©  regonia  and  bairdii  to  be  two  species,  looked  upon  the 
Colorado  mixture  as  the  result  of  hybridisation,  whereas,  no  doubt, 
the  lowland  varieties  are  extreme  specialisations  of  the  two  main  forms 
found  in  Colorado,  each  specially  suited  to  its  particular  area. 

We  may  now  deal  with  the  matter  under  the  headings  of  the 
various  families  to  which  the  hybrids  belong : — 

Papilionides. — Of  individual  specimens  supposed  to  be  hybrids  and 
recorded  as  such,  we  have  met  with  the  following : — A  supposed  hybrid 
of  Aglais  urticae  x  PyrameLs  atalanta  (Bruand,  BulL  Soc.  Ent.  Fr,, 
ser.  2,  1844,  t.  ii.,  p.  vi) ;  hybrids  between  Coenonywpha  pamphilusx 
C.  iphis  (Stein,  Isis,  1885,  pp.  348-844);  Polyommatus  bellargusx 
iearits  (Klopsch,  Stett.  Ent.  Zeit.,  1858,  p.  409);  P.  icarusxeschen 
(Standfuss,  Handbuch,  etc.) ;  P.  bellargm  x  corydon  (Tutt,  Proc.  Ent. 
Soc.  Land.,  1894,  p.  xv);  Liuienitis  uraulaxarchippus  (Holdredge,  Ent. 
News,  X.,  p.  181).  Offhand  assumptions  as  to  hybridity  being  common 
between  Lycaenid  species,  like  those  of  Sabine  and  South  {Entom.y 
xix.,  pp.  40,  81,  181,  220,  222,  294,  274)  and  criticised  at  the 
time  {op.  cit.,  pp.  207,  263,  267)  are  hardly  w^orthy  of  consideration. 
Somewhat  similar  are  the  suggestions  of  Butler  and  Staudinger 
as  to  hybridity  among  the  Coliads.  In  the  Proc.  Zool.  Soc.  Lond., 
1880,  p.  409,  Colias  var.  sareptensis,  C.  erate  and  its  var.  pallida, 
and  var.  helichta  {chrysodona),  etc.,  come  under  discussion ;  so 
also  do  they  in  the  Ann.  and  May.  Nat.  Hist.,  vii.,  p.  187;  ix., 
p.  208;  1888,  p.  197,  and  Proc.  ZooL  Soc.  Lond.,  1866,  p.  871.  In 
his  Cat.,  8rd  ed.,  p.  17,  Staudinger  still  maintains  chrysodona 
{= helichta)  as  a  hybrid  of  erate  and  ediisa,  and  sareptensis  as  a  possible 
hybrid  betweeen  hyale  and  erate.  It  appears  to  us  that  there  are,  no  doubt, 
among  the  Coliads,  difiQcult  questions  as  to  the  limits  of  specific  identity 
and  of  variation,  and  several  forms,  more  or  less  distinguishable,  appear 
to  have  the  character  of  local  races,  but,  as  for  real  evidence  of 
hybridisation  between  recognised  and  well-defined  species  there  is  none. 
The  idea  of  a  man  in  Berlin  or  London,  with  a  few  specimens  before 
him,  deciding  that,  in  India,  a  <* hybrid*'  is  displacing  the  parent  form, 
is  great  nonsense.  The  evidence  of  the  so-called  hybridity  between 
eogene,  cocandica,  and  regia  appears  to  be  equally  unsatisfactory. 

Honrath  {Berl.  Ent.  Zeits.,  xxxi.,  pp.  601-608)  asserts  tbat  cross- 
pairing  is  frequent  among  the  Parnassiid  species,  states  that  Grum- 
Grshimailo  frequently  observed  P.  delphius  ^  paired  with  charltonius 
var.  princeps  $  ,  in  the  Alai  mts.,  and  that  Alpheraky  often  saw 
P.  discobolus  paired  with  P.  var.  Jiesebolus,  in   the  Thianshan   mts. 
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He  further  notes  that  Graeser  remarked  of  two  (^  and  2  )  suspicious 
P.  nomion  that  he  had  captured  at  Pokrofka,  that  he  had  taken  them 
both  at  a  time  (early  July)  when  P,  hreiiieri  var.  graeseri  was  very 
worn,  and  typical  nomion  not  on  the  wing  till  about  14  days  later. 
This  circumstance,  and  their  size,  led  him  to  consider  them  at  first 
as  early  P.  tiomion,  but  later  he  supposed  they  might  be  hremeri, 
Dorries  also  took  a  pair  at  Bikin,  where  also  the  two  species  occur. 
He  also  thought  that  they  were  nomion*  Hon  rath,  because  of  these 
peculiarities,  and  because  the  specimens  occurred  where  bremeri  and 
twmion  were  both  found,  and  because  they  were  captured  between  the 
dates  of  appearance  of  the  species,  and  further,  because  Alph^raky  had 
recorded  pairings  between  the  Parnassiids,  considered  the  specimens 
hybrids.  Their  peculiarity,  he  says,  consists  of  their  appearing  to  be 
nomion  with  the  black  antennae  of  bremeri.  He  further  refers  to  a  note 
by  Btreckfuss  {op.  cit.,  1887,  p.  xi)  noting  that  he  had  taken  apollo  with 
antennse  ringed  like  those  of  delius  at  Muhlwald-Thal,  at  8500ft.  eleva- 
tion, where  delius  and  apollo  were  flying  in  company.  These  he  thinks 
may  be  hybrids.  He  then  goes  on  to  describe  two  possible  hybrid 
specimens  between  rhodius  and  apollonius  taken  by  Grum-Grshimailo. 
None  of  the  evidence  appears  to  be  at  all  conclusive.  That  of  Frings  {Sac. 
Ent.y  xix.,  p.  62)  who  describes  a  ^  Parnassius  taken  in  the  Valais  in 
July  1904,  as  possibly  a  hybrid  between  apollo  and  delius^  is  equally 
unsatisfactory. 

Arctiides. — Attempts  to  hybridise  Arctiides  appear  up  to  the 
present  to  have  failed,  except  in  five  instances,  in  producing 
imagines.  Standfuss  records  (Handbuch,  &c.,  p.  56)  having  obtained 
pairings  between  Xtmeophila  plantaffinis  $  and  Knthemonia  rnsnula  ?  , 
Arctia  caia  ^  and  A.  flavia  $  ,  Phragmatobia  fuliginosa  ^  and  P. 
liirtiioHa  2  ,  all  of  which  produced  a  normal  number  of  eggs,  but  no  larvae. 
Schreiner  records  {Stett.  Knt.  Zeit.^  xiv.,  p.  140)  repeated  pairings 
between  SpUosoma  urticae  $  and  S.  7n.enthastri  2  j  and  Bacot  obtained 
the  same  but  the  eggs  failed  to  hatch  although  they  became  darker 
in  colour.  Caradja  made  the  first  approach  to  success,  obtaining 
crossings  between  SpUosoma  mendica  var.  rustica  ^  and  «S'.  luc- 
tiwsa  2  »  S.  luctuona  ^  and  S.  var.  rustira  2  ,  -S'.  luctuosa  ^  and  S. 
mendica  2  •  Ii^  1898,  eight  2  luctuosa  paired  with  ^  var.  rustica,  laid 
some  1800  eggs,  of  which  99  produced  larvte,  some  two-thirds  of  the 
remaining  eggs  undergoing  some  development,  the  rest  being  quite 
infertile,  two  of  the  larvae  lived  to  spin  their  cocoons,  but  no  imagines 
resulted.  In  1894,  six  more  crossings  of  S.  rustica  ^  x  luctuosa  2  were 
obtained,  five  of  the  batches  of  eggs  laid  gave  no  larvae,  but  the  other 
batch  gave  141  larvae  (from  the  earliest  laid  eggs),  and  194  other  eggs 
were  infertile.  The  reciprocal  cross,  in  its  two  forms,  S.  luctuosa  ^  x 
rustica  2  and  S.  luctuosa  ^  x  mendica  2  ,  gave  only  infertile  eggs. 
The  hybrid  larvae  again  fed  up  vigorously,  but  none  reached  the 
imaginal  stage  {Soc.  Eiit.,  viii.,  pp.  89-90;  ix.,p.  49).  Later,  Caradja 
was  more  successful,  and  described  and  figured  {Iris,  x.,  pp.  871-878, 
pi.  ix.,  figs.  1-11)  hybrids  between  Spilosoma  mendica  and  S.  sordida, 
two  species  which  he  had  succeeded  in  crossing,  and  the  progeny  of 
which  he  had  reared  to  the  imaginal  stage.  He  used  two  forms  of 
iS.  mendica  for  the  purpose,  one,  the  form  rustica,  the  other  the  form 
standfussi  (a  cross  between  rustica  x  mendica).  In  each  case,  mendica 
(in  one  of  these  forms)  was  the  ^  and  sordida  the  2  parent.  Next 
year  he  was  even  more  fortunate  obtaining  imagines  from  a  crossing 
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of  S.  liwtuosa  J'  X  5.  sordida  $  ,  also  from  S.  vierdi  $  x  rustica  ?  , 
and  from  S.  incersa  ^  x  vie^-fli  ?  {Iris,  1898,  pp.  892-7,  pi.  vi).  A 
crossing  of  sordida  $  x  luctuosa  ?  produced  a  few  weakly  larvee  that 
soon  died.     He  describes  the  hybrids  as  : 

1  and  2.  Spilosoma  hybr.  crassa,  Caradj  a  (.s«a7if //*««£  J  xsordida  $  ) 
and  Spilosoma  hybr.  viertli,  Caradja  (rustical  xsordida  $  ). — Eight 
fruitful  pairings  of  S,  hybr.  crassa  were  obtained,  the  reciprocal 
crossing  of  sordida  $  x  stayidfussi  2  being  unfruitful.  One  fruitful  pair- 
ing of  iS'.  hybr.  viertli  was  also  obtained,  the  reciprocal  cross  sordida  ^  x 
rustica  2  being,  however,  unfruitful.  In  each  of  the  broods  of  both  forms 
some  12-18  per  cent,  only  of  the  larvse  hatched  (all  the  eggs  had 
become  darker  on  the  6th  day,  and  some  progress  of  larval  development 
was  observed  in  the  eggs  that  did  not  hatch),  many  other  larvce  had 
begun  to  eat  through  the  eggshell,  but  had  not  strength  to  get  further. 
Of  those  that  hatched,  some  25  per  cent,  refused  food  and  died.  The 
others  were  healthy,  developed  normally,  and  finally  pupated,  some 
larvffi,  however,  taking  48,  others  72-76,  the  majority  taking  about 
60,  days.  Altogether  12  healthy  pupse  of  crassa  and  114  viertli  resulted. 
Mismanagement  of  the  pupte  ended  in  only  two  pairs  of  imagines  of 
craxsa,  and  a  few  pairs  of  viertli  being  reared.  These  varied  considerably, 
and  all  four  examples  of  crassa,  and  the  seven  most  diverse  specimens 
of  viertli,  are  figured  in  the  Iris,  vol.  x.,  pi.  ix.,  figs.  1-11.  The  ovaries 
of  the  hybrid  $  s  were  apparently  quite  normally  developed,  and 
one  $  viertli,  paired  with  a  S  rtiHtica,  laid  198  eggs,  all  of  which 
produced  healthy  larvaB(see  beata  postea.  The  hybrid  larvae  of  both  crassa 
and  viertli  copy  the  larvae  of  sordida  accurately  in  the  arrangement  of  the 
markings,  but  are  more  brightly  coloured ;  in  the  last  instar,  however, 
they  differed  greatly  from  sordida,  some  having  fox-red  hairs  like  wendica 
larv»,  the  majority,  however,  had  hairs  of  dark  brown,  or  brown-grey 
tint ;  in  all,  the  light,  yellowish -horde  red,  longitudinal  stripes  (dorsal 
and  lateral)  were  as  sharply  marked  as  in  sordida,  the  last  segments 
being  reddish-yellow  laterally,  these  last  two  characters  being  character- 
istic of  the  hybrid  larv^.  In  their  broad  characters,  the  hybrid  larvae 
are  much  nearer  sordida,  although  in  their  last  skin  some  more 
nearly  approach  mendica. 

8.  Spu-osoma  hybr.  beata,  Caradja  {rustica  ^  x  riertU  $  )  {Iris, 
1898,  pi.  vi.,  figs.  7-9). — Rustica  blood  is  prevalent  over  that  of  sordida 
as  8:1.  The  /ior^2(£a-characters  transmitted  are — the  somewhat 
elongate  form  of  the  wings,  the  faint  yellowish-grey  ground  colour  of 
wings,  even  in  $  ,  the  tendency  to  a  row  of  spots  commencing  at  apex, 
the  black-spotted  fringe  of  forewings,  and,  in  the  $  ,  the  dark  longi- 
tudinal stripes.      pPurther  crossings  could  not  be  effected.] 

4.  Spiix)soma  hybr.  hilaris,  Caradja  {inversar'  ^  x  riertU  ?  )  {Iris, 
1898,  pi.  vi.,  figs.  10-11). — The  facies  of  sordida  is  not  very  evident 
(except  in  the  stronger  spotting  of  wings  in  J  ),  while  the  influence  of 
standfussi,  seen  in  the  marked  darkening  of  (^  ,  is  unmistakable.  The 
^  tint  is  similar  to  that  of  palest  standfussi  2  s,  whilst  the  $  is 
similar  to  the  inversa  2  figured  by  Caradja,  except  that  the  black 
marginal  spots  of  hindwings  are  much  more  clearly  marked.  The 
form  was  inbred,  each  crossing  being  fertile,  those  of  rustica  ^  x 


*  The  form  inversa  is  a  mongrel  of  two  mendica  races,  viz.,  i  rustica  x  ? 
{nutica  x  mendica). 
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hilarls  2  being  equally  fruitful.      From  a  crossing  of  sordida  S  X 
hilarU  $  ,  produced  eggs  of  which  about  75  per  cent,  hatched,  whilst 
from  a  pairing  of  hilarh  $  x  sordida  $  only  about  16  per  cent,  of  the 
©ggs  gave  larvsB;   from  a  crossing  of  hilaris   ^  xluctuosa    $,  a  few 
weakly  larvae  only  were  produced. 

6.  Spilosoma  hybr.  seileri,  Caradja  (luctuosa  S  X  sordida  J ) 
{Iris,  1898,  pi.  vi.,  figs.  1-6). — This  crossing  succeeded  in  five  cases, 
the  egg-batches  producing  respectively  8,  3,  7,  48  and  71  eggs.  From 
these  only  15  (^  s  and  27  ?  s  reached  the  imaginal  stage.  In  pattern 
and  the  outline  of  the  wings,  the  hybrid  is  exactly  intermediate 
betw^een  the  parents.  The  ground  colour  is  grey-brown  (darker  than 
in  luctuosa),  the  yellowish  scales,  always  plentiful  in  latter,  more 
scanty,  appearing  along  anterior  and  exterior  margins  of  forewings. 
The  2  s  rather  more  thinly  scaled  than  luctuosa  2  s,  and  with  much 
less  transparent  wings.  The  general  arrangement  of  the  wing-pattern 
inclining  to  that  of  sordida,  except  that  all  the  spots  and  stripes  are 
much  more  sharply  marked  (nearly  as  in  luctuosa).  The  forewings 
with  three  rows  of  equidistant,  parallel  (not  sinuately-divergent  as  in 
luctuosa)  spots  proceeding  from  costa,  a  fourth,  shorter,  row  arising 
from  apex,  and  running  obliquely  towards  outer  of  the  three  parallel 
rows;  five  black  spots  along  outer  margin.  The  hindwings  darker 
than  the  forewings,  with  distinct  discal  spot,  and  black  longitudinal 
stripes  from  base  of  wing  to  the  seven  marginal  spots,  as  in  luctuosa. 
There  is,  however,  considerable  variation,  some  specimens  inclining  to 
luctuosa,  the  majority  to  sordida.  The  hybrids  pair  freely  ;  five  fertile 
pairings  produced  an  average  of  180  eggs.  Crossings  between  sordida 
S  X  seileri  $  and  luctuosa  ^  X  seileri  ?  were  also  fruitful  {piAy 
about  17  per  cent  of  infertile  eggs),  whilst  crossings  between  seileri 
$  X  luctuosa  2  and  seileri  $  x  sordida  $  resulted  largely  in  infertile 
eggs,  only  IB  eggs  (out  of  four  batches)  producing  larvae,  all  of  which 
died  before  the  1st  moult.  A  pairing  of  rustica  ^  x  seileri  $  resulted 
in  only  a  few  fertile  eggs,  only  one  larva  pupating. 

NoTODONTiDEs. — The  hybridisation  of  Notodoiitids  has  been  rather 
more  frequent.     Those  recorded  are  as  follows  : — 

1.  Cerura  hybr.  guillemoti  (vimda  ^  x  erminea  ?  ). — Hybrids  of 
Cerura  rinula  x  enniyiea  were  obtained  by  Serisie,  a  pairing  between  C, 
vinula  $  and  ( '.  erminea  ?  occurring  May  28th,  1854,  the  2  laying  about 
a  hundred  eggs  of  which  ten  only  emerged  in  fifteen  days.  Guillemot 
notes  (Afin.  Soc,  Ent,  Fr,,  1856,  pp.  29  et  se(j.)  the  larvae  as  being 
nearer  erminea  than  vinula.  All  the  larvte  safely  pupated,  the  pupte 
appeared  to  be  nearer  those  of  rinula  than  erminea.  From  the  pupae, 
seven  (6  <?  and  1  2  )  emerged  at  the  end  of  April,  1855,  and  three  (8 
<y )  on  May  7th-8th,  1856.  These  were  nearer  C,  vinula,  but  two  of 
the  latest  to  emerge  were  pale  and  weakly  marked.  One  of  the  more 
typical  J  s  is  figured  (op,  cit.,  pi.  i.,  fig.  2).  Opening  the  2  hybrid 
and  a  2  erminea  that  emerged  at  the  same  time,  the  body  of  the  lattej 
was  found  to  contain,  as  usual,  a  large  number  of  eggs  ;  in  the  hybrid 
only  22  eggs,  ill-formed,  depressed,  atrophied,  and  bathed  in  a  clear 
fluid,  and  apparently  quite  incapable  of  being  fertilised. 

2.  NoTODONTA  hybr.  dubia  {torva  ^  x  dromedanus  2  )• — Standfuss 
notes  (iJandbuch,  etc.,  p.  59)  that  a  few  years  ago,  hybrids  between 
Notodonta  torva  ^  X  dromedarius  2  i  "^'ere  obtained,  but  that  the 
hybrid  is  not  known  to  him.     It  is,  however,  one  of  the  species  that 
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he  mentions  {op,  ciL,  p.  63)  as  being  one  in  which  the  ^  hybrids 
predominated  over  the  females. 

3.  NoTODONTA  hybr.  newmani  {ziczac  ^  x  dromedarins  5  ). — In  early 
June,  1904,  Newman  was  successful  in  obtaining  a  pairing  between  Noto- 
donta  ziczac  ^  x  dromedarius  ?  .  The  ?  laid  some  260  eggs,  all  of 
which  were  fertile,  but  comparatively  few  hatched ;  the  larvee  were  sleeved 
on  birch,  but  the  mortality  was  great ;  pupation  took  place  in  due  course, 
imagines  appearing  from  August  lst-31st,  16  $  s  in  ail;  some  pupae  then 
alive  and  going  over  winter.  Attempts  to  pair  some  of  these  $  s  with 
^  N.  ziczac  and  N.  dromedarius  failed.  We  examined  two  ?  s  of  this 
cross  and  noted  that  the  hybrids  were  larger  than  either  parent  (of 
which  the  <?  (ziczac)  was  a  pale  form  and  the  ?  (dromedarim)  of  the 
dark  northern  race).  The  hybrids  exhibited  the  dark  ground  colour  of 
dromedarius,  but  had  a  rather  reddish  tint,  the  most  important  feature 
of  the  specimens,  however,  being  the  combination  of  the  markings  of 
dromedarius  and  ziczac,  the  apical  mark  of  ziczac  being  exhibited, 
modified,  however,  most  towards  the  costa,  where  the  transverse  lines 
of  dromedarius  in  this  area  become  visible  as  costal  streaks  ;  the 
angular  extension  is  also  well-marked.  The  hindwings  are  dark,  like 
those  of  dromedanus.  The  pupas  that  went  over  the  winter  emerged 
in  1905,  in  three  separate  instalments,  some  in  April,  others  at  the  end 
of  May,  and  yet  others  at  the  end  of  June  and  early  July,  whilst,  at  the 
end  of  August,  two  pupae  were  still  alive.  All  the  1905  emergences 
were  J"  s,  and  their  number  exceeded  that  of  the  ?  s  by  two. 

Clostera  hybrids. — In  1873,  Bond  exhibited  (Ent.  Mo.  Mag.,  x., 
p.  184)  hybrid  Clostera  curtula  x  pigra  (reclusa),  which  are  noted  as 
partaking  of  the  characters  of  both  parents.  In  1897,  Standfuss  also 
obtained  fertile  crossings  between  (1)  C.  curtula  ^  x  pigra  2  and 
reared  the  offspring  (  =  C.  hybr.  prima),  also  of  (2)  C.  curtula 
S  X  anachoreta  ?  (  =  ^'-  hybr.  raeschkeij.  These  w^ere  followed  up 
by  successful  pairings  between  (3)  C.  pigra  <?  x  curtula  ?  ,  which 
resulted  in  the  production  of  imagines  (C\  hybr.  inversa)  in  due 
course,  as  did  also  the  crossing  of  (4)  C  anaclwreta  ^  x  curtula 
5  (=C\  hybr.  dijficilis).  The  <^  s  and  9  s  of  6'.  hybr.  iwr^rsa  were 
found  to  be  fertile  inter  se,  as  were  also  the  ^  s  and  ?  s  of  C.  hybr. 
prima.  The  <^  of  (5)  C.  hybr.  raeschkei  was  paired  successfully  with 
a  ?  C,  anachoreta,  and  imagines  were  reared  {C,  hybr.  facilis) ;  whilst 
a  male  of  (6)  C.  hybr.  dificilis  paired  successfully  with  $  C\  curtula 
and  produced  imagines  (C  hybr.se/wi7w).  Males  of  (7)  C.  hyhr.  facilis 
were  again  crossed  with  anachoreta  $  ,  but  the  larvae  were  not  follow^ed 
up,  although,  in  1898,  from  another  cross  of  this  parentage,  imagines 
were  obtained  in  due  course  {=0.  hybr.  approximata).  In  the 
spring  of  1899,  <J  s  of  C.  curtula  were  crossed  with  $  s  of  similis, 
the  latter  laying  an  abundance  of  fertile  eggs  which,  however,  do  not 
appear  to  have  been  recorded  as  successfully  reaching  the  imaginal  stage. 
The  following  appear  to  be  the  chief  points  relating  to  these  hybrids : — 

1.  Clostera  hybr.  prima  {curtula  $  x  pigra  2 )» —  In  1897, 
parents  crossed  readily,"  eggs  fertile,  larvas  fed  up  rapidly, t  produced 


*  Newman  states  (Ent.  Rec,  xii.,  p.  296)  that,  in  his  experience,  the  crossing 
of  C.  pigra  i  x  curtula  $  is  an  easier  crossing  to  obtain  than  C.  curtula  ^  x 
pigra  ?  ,  but  that  the  latter  lays  its  eggs  more  freely. 

t  Newman  notes  (Ent.  Hec,  xii.,  p.  296)  that,  whilst  the  larvas  of  C.  pigra  <f 
X  curtula  $  feed  up  very  quickly,  as  do  the  larvas  of  C.  curtulaj  those  of  C.  curtula 
S  X  pigra  ?  feed  up  very  slowly,  thus  following  the  larvne  of  C.  pigra. 
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^  s  and  $  s  with  normal  genital  organs  [figured  Kntonu,  1900,  pi.  viii., 
figs.  11(  ?  ),  12(<?  )] ,  and  nearer  C.  jyigra  than  C,  curtula.  The  ^  larvaB, 
however,  developed  much  faster  than  those  of  the  $  s,  and  S  imagines 
appeared  earlier ;  in  order  to  bring  about  a  pairing,  ^  s  were  placed  in  a 
cool  cellar,  where  they  became  lethargic  and  were  then  brought  into 
ordinary  temperature  when  2  s  emerged.  Five  pairings  were  thus 
obtained,  and  the  $  s  laid  respectively  85,  108,  112,  121,  and  154 
eggs  ;  larvflB  developed  in  most  of  the  eggs  but  only  6,  12  and  17  larvie 
hatched  (from  the  2nd,  4th  and  5th  batches  respectively).  LarvsB  fed 
up  well  for  a  time,  sleeved  out  on  willow,  but,  being  neglected,  died. 
In  1898,  L\  hybr.  jprima  was  again  bred  and  ^  s  and  ?  s  of  the  hybrids 
paired,  but  the  larvae  died  in  spite  of  good  weather  and  food,  being 
apparently  wanting  in  energy. 

2.  Clostera  hybr.  inversa  (piffra  S  X  nntula  $  ).— This  reciprocal 
cross  to  prima  was  obtained  in  1898.  ^  s  and  $  s  both  emerged  and  are 
figured  [Entom,,  1900,  pi.  viii.,  figs.  9(  $  ),  10(^  )] ,  the  males  emerged 
rather  earlier  than  females,  but  not  so  much  earlier  as  was  the  case  in 
C.  hybr.  pHina.  It  was  possible,  therefore,  to  obtain  numerous  in- 
breedings of  inverm  without  resorting  to  artificial  means ;  but,  although 
plenty  of  fertile  ova  resulted  and  the  larvte  appeared  in  due  course, 
they  died  soon  after  leaving  the  egg.  This  hybrid  varies,  sometimes 
being  nearer  jyiffra  than  curtula  (Standfuss),  at  other  times  hardly 
different  from  purely-bred  curtula  (Fletcher). 

8.  Clostera  hybr.  raeschxei  {curtula  J  x  anachnreta  ?  ). — This 
cross  was  obtained  in  1897,  and  the  greater  number  of  the  larvae  fed  up 
very  rapidly,  pupated  about  mid-June,  and  produced  imagines  before 
the  end  of  the  month — all  ^  s  (figured  Flntoin,^  1900,  pi.  viii.,  fig.  14). 
The  rest  of  the  larvae  developed  very  slowly,  were  different  in  appear- 
ance from  the  rapidly  feeding  ones,  being  much  nearer  pure  curtula  larvad 
(with  fewer  traces  of  anachoreta  origin);  they  fed  slowly  through 
August,  became  very  large  (larger  than  big  f  uUgrown  anachoi-et^  larvae), 
one  pupating  on  the  21st  and  the  other  on  the  28rd  ;  the  others  died 
later ;  the  two  pupae  produced  imagines,  probably  at  the  end  of 
September,  but  were  not  discovered  until  the  commencement  of  October 
when  they  were  still  alive,  but  knocked  to  pieces  ;  they  had  distributed 
in  the  breeding-cage  masses  of  eggs,  which  seemed  to  be  normally 
constructed  (but  which,  of  course,  had,  unfortunately,  not  been 
fertilised).  In  1898,  two  more  female  larvre  pupated,  one  emerged  in 
October  and  is  figured  (Entom.,  1900,  pi.  viii.,  fig.  18)  to  show  its 
immense  size ;  the  other  pupa  died  during  the  winter.  This  $  was 
not  so  near  curtula  as  the  two  bred  in  1897  ;  pairing  was  not  attempted. 

4.  Clostera  hybr.  DiFFiciLis  (flfjmc/mrffd  (J  x  curtula  $  ). — This  cross 
is  diflScult  to  obtain.  In  1898,  6  pairings  obtained,  each  $  laid  from 
150  to  200  eggs,  yet  only  70  larvje  were  obtained  and  only  27  imagines 
bred.  Two  only  of  these  were  ?  s,  both  small,  and  their  ovaries  could 
have  contained  but  few  eggs  (one  ?  is  figured,  Kntom.,  1900,  pi.  viii., 
fig.  15,  and  a  <y  fig.  16) ;  8 (or  4)  individuals  presented  gynandromorphic 
characters  ;  the  other  21  were  normal  ^  s. 

5.  Clostera  hybr.  facilis  {raeschkci  J  x  anachoreta  $  ). — The  ^ 
raeschkei  that  emerged  at  the  end  of  June  1897,  crossed  back  readily 
with  anachcyreta  $  s,  the  larvae  hatching  quickly,  and,  by  the  beginning 
of  August  (?.<'.,  in  only  about  4  weeks  and  before  the  ?  raeschkei  larvse 
were  nearly  fuUfed)  produced  another  generation  of  imagines,  but  all  J  s, 
the  female  pupte  going  on  to  hybernation,  the  $  imagines  emerging  in  the 
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spring.  Both  sexes  of  this  hybrid  were  much  nearer  to  anachoreta  than 
raeschkei,  but  differ  in  a  regular  manner  from  anachoreta  in  the  reduction 
of  the  group  of  dark  spots  at  the  dorsal  angle  of  the  upperside  of  the 
forewings.  The  males  of  facilis  paired  again  with  female  anachoreta, 
the  latter  laying  eggs  that  hatched  in  due  course. 

6.  Clostera  hybr.  APPROxiMATA  (/ac/Zi«  (^  X  anachoreta  $  ). — Males  of 
the  secondary  hybrid/ac{7t«  were  paired  vf'xih  anachoreta  ?  in  August  1897, 
eggs  and  larvsB  were  obtained,  but  the  latter  sleeved  out,  and  not  noted 
further.  In  1898,  however,  imagines  of  this  tertiary  bybrid  were  reared, 
all  males,  and  differing  very  little  from  anachoreta.  The  <J  s  were  not 
tried  but  were,  Standfuss  thinks,  without  doubt,  capable  of  reproduction. 

7.  CiiOSTERA  hybr.  similis  {dt(ficilis(  ^  x  curtula  $  ). — A  S  of  hybr. 
difficilisy  paired  with  a  ?  curtula  in  the  summer  of  1898  ;  fertile  eggs 
were  obtained  and  the  larvte  fed  up  very  quickly  and  pupated,  the  pupae 
separated  into  two  lots,  one,  the  males,  producing  imagines  very 
quickly,  the  other,  the  females,  going  over  the  winter  as  pupae  and 
emerging  in  the  spring  of  1899.  The  males  and  females  were  both 
very  like  C,  curtula,  and  the  females  were  especially  well -developed. 
The  latter  paired  freely  with  <^  s  of  C.  curtula,  eggs  were  laid,  and  the 
larv»  were  especially  healthj'. 

Sphingides."^ — As  we  have  already  pointed  out,  crosspairing 
between  different  Sphingid  species  has  been  noticed,  and,  although 
pairings,  such  as  those  of  Hylmcus  pinastn  $  and  Mimas  tiliae  $ 
(Bartel,  Pal,  Gross- Schmett.,  ii.,  p.  148),  Smeinnthus  ocellata  J  and 
Hyloicus  pinastri  ?  (Treitscbke,  Die  Schmelt,,  x.,  pt.  l,pp.  137-138), 
and  Sphitw  liyustri  ^  and  Smerinthus  ocellata  $  (Kntom,,  i.,  p. 
857),  have  taken  place,  in  some  cases  more  than  once,  they  have 
resulted,  as  might  be  expected,  in  the  production  of  infertile  ova. 
The  pairing  of  Smerinthus  ocellata  $  and  Mimas  tiliae  ?  (Herfert, 
Insekten-Borse,  xvi.,  p.  280),  although  not  productive  of  fertile  ova, 
may  be  successful,  for  imagines  of  its  reciprocal  cross,  Mimas  hybr.  leoniae 
{tiliae  $  x  ocellata  $  )  have  been  reared  by  Standfuss.  We  have,  however, 
already  dealt  with  the  recorded  hybrid  Sphingids  at  such  length 
{anUa,\\\,,  pp.,  880-381 ;  pp.  390-896;  p.  496  ;  iv.,  pp.  44-54  ;  p.  481) 
that  detailed  repetition  would  be  purposeless.  We  simply  note, 
therefore,  the  actual  Sphingid  hybrids  that  have  so  far  been  reared. 
These  are : 

AMORPHm£:— 1.  Mimas  hybr.  leoni^,  Stdfss.  (tiliae  $  x  ocellata 
$  )  (antea,  iii.,  pp.  891-2),  of  which  only  ^  s  were  ontained,  and  these 
resembled  Mimas  tiliae  much  more  than  Smeriyithus  ocellata. 

2.  Galasyhbolus  hybr.  interfaunus,  Neum.  (astylus  ^  x  ocellata 
;)  (antea,  iii.,  p.  392),  of  which  25  (^  s  emerged  in  the  summer  of 
1894,  other  pupse  apparently  healthy  going  over  a  second  winter. 

8.  Smerinthus  hybr.  hybridus,  Stphs.  (ocellata  ^  x  populi  2 ) 
(antea  iii.,  pp.  892-8 ;  pp.  448-459)  the  best-known,  and  most  frequently 
bred  of  all  the  Sphingid  hybrids ;  in  appearance  intermediate  between 
the  parent  species ;  some  hundreds  have  been  bred  of  late  years 
by  Standfuss  and  Newman. 

4.  Smerinthus  hybr.  oberthueri,  Tutt  (atlanticus  $  x  austauti  2  ) 
{antea,  iii.,  p.  893),  only  once  successfully  reared  by   Austaut,   the 


*  As  the  details  of  the  hybrids  belonging  to  this  superfamilj  have  already 
been  published  in  volumes  iii  and  iv,  we  give  only  brief  sammaries  of  them  here. 
Details  can  be  obtained  by  reference  to  the  earlier  volumes. 
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imagines  not  differing  mach  from  those  of  Amorpha  hybr.  metis,  Aust., 
the  reciprocal  cross  between  these  Algerian  species. 

5.  Smbrinthus  hybr.  fringsi,  Stdfss.  {atlanticus  ^  xpopuli  $) 
{antecif  iii.,  pp.  898-894),  somewhat  smaller  than  A,  hybr.  metis; 
both  sexes  of  the  hybrid  were  reared. 

6.  Amorpha  hybr.  metis,  Aust.  {austaiiti  $  x  atlanticus  $ )  (a^it^a 
iii.,  pp.  894-5),  a  hybrid  with  parentage  similar  to  that  of  A.  hybr. 
inversa  and  like  that,  according  to  Austaut,  exceedingly  difficult  to 
obtain. 

7.  Amorpha  hybr.  inversa,  Tutt  (jwpuli  ^  x  ocellata  $  )  {ant^a  iii., 
pp.  895-896,  495),  exceedingly  rare  and  difficult  to  obtain ;  the  imagines 
are  nearer  to  A.  popiili  that  is  S.  hybr.  hybridus,  but  have  traces  of  the 
ocellated  spots  on  the  hindwings.  It  was  not  till  the  early  part 
of  1902  (March  20th  and  May  11th),  that  Standfuss  succeeded  in 
rearing  Amorpha  hybr.  inversa.  Whether  earlier  breedings  took  place 
is  open  to  question,  at  any  rate  this  appears  to  be  the  first  recorded 
one. 

Eumorphid^  : — 1.  Theretra  hybr.  standfussi,  Bart,  {jwrcellus  ^  x 
elpenor  ?  )  (antea,  iv.,  46),  one  specimen  reared  from  a  larva  found  at 
large  with  others  on  Kpihfbinm,  and  supposed  to  be  Eumorpha  elpenor, 
a  second  single  specimen  afterwards  bred  by  Rossi. 

2.  Turneru  hybr.  vespertilioides,  Bdv.  (  =  ameUa,  Feisth.)'-'  (hippo- 
phaes  $  X  vespertilio  $)  {antehy  iv.,  pp.  49-61,  481-482),  described  by 
Boisduval  and  Feisthamel  almost  simultaneously  from  larvae  found  near 
Grenoble. 

8.  HyLEshybr.  KFiJA}BnfBd\\{euphorhiae ^  X  veapertilio  $  ){antea,'ys,, 
pp.  46-49),  reared  from  captured  larvae  which  resembled  those  of 
euphorbiae,  but  fed  on  Kpilobium,  and  reported  from  Hiiningen  in 
Alsace,  Basle  and  the  Valais  in  Switzerland,  Bozen  and  Vienna  in 
Austria,  Lyons  in  France. 

4.  Hyles  hybr.  eugeni,  Mory  (9epilobii  $  x  vespertilio  $  )  (antea^  iv., 
pp.  51-52),  bred  from  larvas  taken  with  normal  larvse  of  T,  vespertilio, 
but  diifering  from  them  in  coloration,  markings  and  presence  of  a 
short  caudal  horn.  The  latter  character  certainly  suggests  hybridity, 
but  there  must  be  always  great  doubt  as  to  epilobii  being  the  ^  parent 
in  nature. 

5.  Hyles  hybr.  lippei,  Mory  (?  ewjeni  $  x  vespertilio  2  )  (antea,  iy,, 
pp.  52-5}i),  bred  from  larva?  found  at  Hiiningen  with  those  of  eu/feni 
above  ;  the  particular  larvae  that  produced  them  were  unrecognised  as 
being  different  at  the  time,  and  the  nearer  resemblance  of  the  imagines 
to  vespertilio  appears  to  have  suggested  the  assumed  parentage. 

6.  Hyles  hybr.  pauli,  Mory  (?  enphorbiae  ^  x  hippophaes  $  )  (antea, 
iv.,  p.  58),  described  from  an  imago  bred  from  a  pupa  obtained  from 
a  larva  taken  near  Sion,  no  description  of  the  larva  being  made.  The 
parentage  is  guessed  from  the  appearance  of  the  imago. 

7.  Celerio  hybr.  pbileuphorbia,  Miitz.  (?  (/allii  ^  x  eiiphorbiae  ?  ), 
bred  from  a  larva  quite  like  that  of  C.  (jallii,  but  the  imago  came 
nearer  in  appearance  to  eiiphorbiae  than  (jaliii. 

The  value  of  this  latter  evidence  is  small  compared  with  that  of  the 

•  Guillemot  {Ann.  Soc.  Ent.  Fr.,  1856,  p.  29)  throws  doubt  on  the  hybrid  origin 
of  epilobii  and  vettpertilioides,  and  asks  ••  Who  is  to  say  that  they  are  not  very  rare 
varieties  of  one  of  the  species  from  which  they  are  said  to  have  descended  ?  " 
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Amorphids.  If  the  parentage  of  most  of  these  hybrids  be  as  assumed, 
and  such  forms  are  developed  in  nature,  there  should  be  litfcle  trouble 
to  verify  the  facts  by  breeding  in  captivity.  It  is  not,  perhaps,  out  of 
place  to  note  that  Standfuss  {Handbuch,  etc.)  states  that  remarkable 
Phryxid  larvae  were  taken  by  Bober  of  Dresden,  on  fuchsia  that  he 
supposed  might  be  the  progeny  of  a  cross  between  Hyles  enphorbiae 
and  Eumorpha  elpenor.     He  failed,  however,  to  rear  them. 

Attacidbs.* — The  first  notes  we  have  of  hybridity  among  the 
Attacids  (Safcurniids)  are  those  of  Ochsenheimer  {Die,  Schmett,,  ii.,  p. 
viii ;  iii.,  pp.  9-10;  iv.,  pp.  191-193).  Here  he  described  two  forms 
of  Satumia  hybr.  kybrida  (spini  ^  x  pavonm  ? ) ;  which  he  later 
separated  as  hybrida-major  (approaching  s]nni)  and  hybrida -minor 
(approaching  pavonia).  Staudinger  and  Standfuss  appear  to  have 
been  misled  into  assuming  a  different  parentage,  which  we  have 
discussed  {antea,  iii.,  pp.  296-297).  These  appear  to  have  come  from 
Vienna.  In  1856,  Anker  bred  others,  at  Budapest  and  Briinn  {E7it, 
Nach,,  1878,  pp.  180-131  ;  p.  176).  Later  notes  on  S,  hybr.  hybrida 
were  published  by  Aigner,  in  1880  {Soc,  EnU,  1880,  pp.  67-68  ;  1889, 
pp.  66-67).  In  1870,  however,  Wallace  records  (Ent.  Mo.  Mag.,  vi., 
p.  267)  pairings  (obtained  in  1869)  between  Antlieraea  pernyi  $  x 
cecropia  2  ,  Antheraea  pernyi  $  x  polyphemm  ? ,  and  Antheraea 
pernyi  S  Xyamatnai  ?  ,  of  which  eggs  produced  from  the  A.  peimyi 
xyamamai  pairing  proved  fruitful.  Part  of  these  eggs  were  handed 
to  Dr.  T.  A.  Chapman,  and,  although  Wallace  failed  to  get  imagines, 
Chapman  obtained  one  example,  which  was  sent  to  Bond  in  1876,  and 
exhibited  by  him  (Ent.  Mo.  May.,  vii.,  p.  268),  the  first  A.  hybr. 
pernyyama  successfully  reared  (the  remark  that  it  was  reared  by 
Wallace  being  an  error  due  to  the  reporter).  About  1870,  Bigot,  a 
French  .«ericulturist,  also  obtained  (1)  Antheraea  hybr.  peimy-yama 
(pernyi  ^  x  yamainai  J )  and  (2)  its  reciprocal  cross,  A.  hybr. 
inveraa  {yamamai  $  X  pernyi  ?  ),  the  progeny  being  magnificent  moths, 
hybernating  in  the  pupal  stage  and  maintaining  themselves  as  distinct 
for  some  time.  Berce  also  obtained  examples  of  A.  hybr.  inversa,  and 
nineteen  of  these  cocoons  came  into  the  possession  of  Wailly  in  1876 
[Entom.,  xiii.,  pp.  164  et  seq.).  From  these  cocoons  only  one  imago, 
a  ?  ,  emerged,  and  this  paired  with  ti  ^  A.  pernyi,  the  larvae,  when 
hatched,  being  entirely  black  like  those  of  A.  pernyi,  and  bearing  no 
resemblance  to  those  of  A.  yamamai.  Wailly  does  not  tell  us  what 
special  characters  were  developed  later,  or  whether  he  reared  these 
imagines,  but  says  that  degeneracy  quickly  occurs  in  the  hybr.  perny- 
yama as  a  result  of  inbreeding.  About  1878,  the  Bombay  silk-spinners 
are  said  to  have  successfully  hybridised  A7itheraea  mylitta  with  A. 
yamamai,  whilst  Bourdier,  in  1878,  obtained  further  fruitful  pairings 
between  Antlieraea  pernyi  and  yamamai  {A.  hybr.  perjiy-yama),  and 
Wailly  observed  {Entom.,  xiii.,  pp.  164  et  seq.),  in  1880,  that,  for  several 
years  he  has  obtained  crossings  between  pernyi  S  X  polypliemus  $  , 
cecropia  S  X  cynthia  $  ,  several  times ;  cecropia  ^  x  yloveri  $  ; 
cecropia  $  x  polyp  hem  us  ?  ,  several  times  ;  pyri  $  x  cecropia  $  ,  but 
that,  in  every  case,  the  eggs  had  proved  infertile.     In  1884,  Wailly 

> 

*  The  details  of  the  hybridism  in  this  superfamily  have  already  been  published 
in  Tolame  iii,  to  which  reference  must  be  made,  as  only  a  brief  summary  of  facts  is 
recorded  here. 
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exhibited  {Ent,  Mo.  Matj,,  xxi.,  p.  115)  hybrids  between  Antheraea 
royle i  &nd  A,  peniyi,  &nd  Samia  cecropiax  calif omUa  {ceanotht).  The 
first-named  hybrid  had  been  described  in  1882  by  Kirby  {Proc.  EnU 
Soc,  Lond,^  1882,  p.  vii),  whilst  Moore  described  the  reciprocal  cross 
{EnU,  xxix.,  p.  287).  Here,  too,  Wailly  gives  {pp.  at.,  pp.  235  et 
aeq.)  a  full  account  of  Antheraea  hybr.  royleixpeiiiyi,  stating  that  the 
hybrids  are  perfectly  fertile  inter  se,  and  notes  that,  at  the  end  of  three 
years,  they  showed  no  signs  of  degeneracy.  Wallace  cites  {Darivinism, 
1889,  p.  168)  from  Quatrefages,  a  case  of  fertility,  inter  se,  in  Attacus 
cynthiaxanindia.  This  Watson  attempted  to  discount  (An(.,  xxvi., 
p.  174)  by  stating  that  arrindia  (which  he  calls  ricini)  is  the  Burmese 
local  many-brooded  variety  of  the  common  cynthia,  but  we  believe  that 
it  is  the  Burmese  local  form  of  lunula  not  cynthia  (Kirby,  Cat.,  p.  748). 
He,  however,  notes  {op.  cit.,  p.  176)  that  Antheraea  mylitta  crossed  with 
yanmwai  and  A.  peimyi  with  mylitta,  but  gives  no  details  of  eggs  or 
larvffi.  Eecords  of  many  other  unsuccessful  crosspairings  are  made  by 
Heyer  {Soc.  Ent.,  xiii.,  pp.  137-188  and  quoted  antea,  vol.  iii.,  p.  291). 
At  the  meeting  of  the  Entom.  Society  of  London,  July  7th,  1886, 
Wailly  exhibited  some  remarkable  hybrids  between  Platysamia  cecropia 
and  P.  calif ornica  (c^awof/ii),  a  fuller  account,  however,  of  the  hybridisation 
of  the  American  species  being  published  later  {Ent.,  xxvi.,  pp.  176-177; 
Proc.  Ent.  Soc.  Lond.,  1895,  pp.  xxxiv-xxxv).  An  account  of  five  of  these, 
with  descriptions,  is  given  antea,  vol.  iii.,  pp.  292-293.  These  are 
Platysamia  hybr.  (jri§ithid  {cecropia  Xffloreri),  P.  hybr.  uatsoni  {cecropia 
Xceanothi),P.  hybr.  heyeri  (ceanothi  X  cecropia),  P.  hybr.  americana 
{Columbia  x  cecropia).  Actios  hybr.  morto7ii  {luna  x  selene).  Heyer  notes 
{Soc.  Ent.,  xiii.,  p.  187)  that  attempts  to  pair  /'.  hybr.  wat^o^ii  and  P. 
hybr.  heyeH  with  each  other  failed  to  produce  a  single  q%^,  whilst  $  s 
of  P.  cecropia  paired  with  (?  s  of  both  these  hybrids  produced  a  very 
high  percentage  of  fertile  eggs.  Standfuss  {Handbuch,  &c.,  pp.  99-100) 
records  the  pairing  of  Satumia  paronia  $  with  Action  luna  ?  ,  obtaining 
nine  pairings,  and  over  1000  eggs,  of  which,  however,  none  hatched. 
A  crossing  of  Satumia  pavonia  ^  with  A.  isabellae  ?  also  took  place 
{loc.  cit.),  the  J  laying  98  eggs,  of  which  7  hatched,  the  larvae,  however, 
not  surviving  the  first  change  of  skin. 

But  it  is  the  experiments  that  Standfuss  has  carried  out  on  the 
hybridism  of  Satumia  pavonia,  S.  spini,  and  S.  pyn  that  have 
thrown  probably  more  light  on  some  of  the  problems  of  hybridity 
than  any  others  (see  Handbuch,  &c.,  pp.  66  et  seq.,  pi.  i-iv ;  and 
Efitom.,  1900,  pp.  843  et  seq.,  pi.  vii-viii),  already  fully  noticed  {antea, 
iii.,  pp.  296  et  seq.)  and  that  may  be  detailed  as  follows : — In 
1891,  Standfuss  crossed  S.  pavonia  ^  \f lih  pyri  ?  (the  hybrid  pro- 
duced being  figured  Handbuch,  pi.  i.,  figs.  1-4,  and  pi.  iii.,  figs.  13-14), 
and,  in  1892,  S.  pavonia  ^  with  spini  ?  (the  hybrid  produced  being 
figured  op,  cit.,  pi.  ii.,  figs.  8-5  ;  pi.  iii.,  figs.  9-10).  These  Standfuss 
named  respectively  S.  hybr.  emiliae  (with  a  dark  ab.  daubii)  and  S, 
hybr.  bomevianni.  In  1898,  Standfuss  bred  the  first  of  his  secondary 
hybrids  by  crossing  S.  hybr.  emiliae  ^  back  with  S.  pavonia  ?  .  This 
was  described  by  Wiskott  {Ins,  vii.,  pp.  287-240)  as  6'.  hybr.  standfussi, 
A  pairing  between  S.  hybr.  emiliae  ^  and  S.  pyri  ?  was  also  obtained 
in  1893,  and  eggs  obtained,  but  these  were  infertile,  but,  in  1894,  a  few 
larvBB  hatched  and  the  resulting  imago  was  called  S.  hybr.  risii  by 
Standfuss  ;   the  hybr.  standfussi  is  figured  in  Handbuch,  &c.,  pi.  ii. 


HTBRmiSATIOK   IN   LEPIDOPTERA.  27 

tigs.  6-7 ;  and  visit,  pi.  iv.,  figs.  1-8,  the  former  being  three  parts 
pavonia  and  one  part  pyri,  the  latter  one  part  paronia  and  three  parts 
pyn.  This  year  also  he  crossed  S.  hybr.  homemanni  ^  with  pavonia  2  , 
but  the  larvae  all  died  of  an  infectious  disease  in  the  last  stadium. 
The  greatest  surprise  of  1898  was,  however,  the  pairing  of  S,  pavonia 
^  with  GraeUsia  isahellae  $  ;  of  this  cross  98  eggs  were  obtained,  and 
seven  larvae  hatched.  These  Standfuss  reared  as  far  as  the  second 
moult,  when  they  died  (a  figure  of  the  larva  is  given  op,  cit,,  pi.  iii., 
fig,  6).  Hermann,  at  Heinrichau,  also  paired  a  S  Dimorpha  versi- 
colora  with  a  J  Aijlaia  tan,  and  a  <?  Aylaia  tau  with  a  $  SaUn-nia 
pavonia,  but  the  eggs  laid  were  infertile.  In  April,  1894,  Standfuss 
obtained  six  pairings  of  A.  tan  $  x  Satumia  paronia  ?  and 
seven  pairings  of  the  reciprocal  cross,  S.  paronia  ^  x  A.  tau  ?  ;  from 
the  first  lot  of  pairings  800  eggs  were  obtained,  and  from  the  second 
500  eggs ;  yet,  although  they  were  laid  quite  normally,  not  a  single 
larva  hatched.  In  1895,  Standfuss  reports  nine  apparently  normal 
pairings  between  S.  pavonia  ^  and  Actias  luna  $  ,  and  over  1000  eggs 
were  laid,  but  none  of  these  hatched. 

During  1896  and  1897,  Standfuss  carried  further  his  crossings 
with  the  Satumiid  hybrids.  Having  already  obtained  the  primary 
hybrids — S.  hybr.  homemanni  (paronia  ^  x  spini  $ ),  S.  hybr. 
emiliae  (pavonia  $  x  pyri  ?  ) — and  found  the  males  of  both  hybrids 
fertile  ^ith  the  original  parents  ;  he  obtained  the  secondary 
hybrids — 5.  hybr.  vchaufussi  (homemanni  ^  x  pavonia  $  ),  S,  hybr. 
dixeyi  (homemanni  ^  x  spini  ? ),  S.  hybr.  stand fusn  (emiliae 
$  X  paronia  $ ),  and  S,  hybr.  risii  (emiliae  ^  X  pyn  ? ).  He 
then  carried  his  experiments  further,  obtaining  the  hybrid  S,  hybr. 
complexa  (stand fussi  ^  x  paronia  $ ),  and  a  remarkable  tertiary 
hybrid,  S,  hybr.  scfdnmbergeri  (homemanni  S  X  pyri  ? ),  ?.«.,  a 
combination  of  paronia,  apini  and  pyn*  Two  other  hybrids 
were  reared  to  the  larval  stage,  viz.,  pavonia  ^  x  schanfussi  ?  , 
tchanftissi  ^  x  paronia  $  ,  whilst  a  quaternary  hybrid  reached  the 
larval  stage,  viz,,  homemanni  $  x  scJiaufustd  ?  ,  thus  proving  S.  hybr. 
sckaufussi  $  to  be  fertile.  This  proof  he  carried  still  further  by 
pairing  a  ^  seluiufum,  with  a  ?  sckaufussi,  from  which  he  ob- 
tained S  imagines,  a  full  account  of  which  has  already  been  given 
(antea,  iii.,  p.  298). 

LACHNEmEs'''. — Of  the  Lachneids,  Standfuss  obtained  pairings 
between  Mcdacosoma  franconica  $  and  3/.  castrensis  ?  ,  between  M,  cas- 
trensis  ^  and  3i.  franconica  $  ,  between  M.  neustria  ^  and  3i.  franconica 
?  ,  between  M.  neustria  ^  and  M,  castrensis  ?  (Stett.  Ent,  Zeity,, 
1884,  pp.  198-199).  The  experiments  were  detailed  later  (Handhuch, 
ice,  pp.  62-68),  and  it  is  to  be  noted  that  only  the  crossing  M.  castrensis 
^  x  franconica  ?  produced  no  imagines.  The  others  he  described 
and  named  as  follows : — 

1.  Malacosoua  hybr.  caradj^,  Stdfss.  (neustria  $  x  franconica  2  ) 
12  ,y  s  bred,  no  2  •  These  resemble  M.  franconica  more  in  contrast  of 
colour  of  wings  with  that  of  thorax  and  abdomen,  and  resemble  M. 
neusttia  more  in  distinct  yellow  border  of  central  band  of  forewings 
and  dark  fringes  on  nervures  iii  and  iv  of  hindwings. 

2.  Malacosoma  hybr.  schaufussi,  Stdfss.  (neustna  ^  x   castrensis 

*  For  fall  datailB  of  the  Laehneid  hybrids  see  antea,  vol.  ii.,  pp.  524-625. 
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$ ).  12  $s  bred,  no  <^ .  The  markings  intermediate  between 
those  of  the  two  species,  following  castrenns  in  that  the  inner 
transverse  line  of  band  makes  a  small  pointed  angle  into  median 
band,  just  before  costa. 

8.  Malacosoaca  hybr.  penzigi,  Tutt  (franconica  ^  xcastrensis  $  ). — 
1  $  only  bred.  Traces  of  the  median  band  of  casti-ensis  (always 
absent  in  franconica)  are  weakly  indicated  in  the  hybrid.  The  re- 
ciprocal crossing,  M,  castrensis  ^  x  franconica  ?  ,  produced  two 
batches  of  eggs  from  which  70  and  92  larvae  emerged,  but  these  died 
without  eating  anything  except  their  own  eggshells. 

In  1901-1902,  Bacot  successfully  reared  Malacosoma  hybr.  schaufussi 
{nemtna  x  castrenMs)  (Proc.  UnL  Sac.  Ijond.,  1902,  p.  vii ;  Ent.  Rec.y 
xiv.,  p.  106),  when,  from  200-300  eggs  were  laid,  some  of  which  were 
quite  empty,  some  devoloped  embryos,  which  then  died,  others, 
produced  larvas.  The  young  larvae  (very  like  those  of  M.  castrensis), 
after  the  second  moult,  divided  into  two  sections:  (1)  "  Forwards,"  that 
were  healthy,  fed  up  at  an  unprecedentedly  rapid  rate  and  produced 
only  ?  imagines.  (2)  "  Laggards,"  an  unhealthy,  slow-feeding, 
weakly  lot  that  produced  80  pupae,  from  which  7  <3^  s  only  emerged, 
the  other  pupae  belonging  apparently  to  the  same  sex.  The  last 
?  emerged  three  weeks  ahead  of  the  first  ^  and  before  any  ^  of 
either  of  the  parent  species.  In  1902,  these  experiments  were  continued 
and  described  more  at  length  (Proc.  Ent,  Soc.  Lond.y  1908,  pp.  viii-ix  ; 
Ent.  liec,  XV.,  p.  184).  Again  the  larvae  divided  into  "  forwards  " 
and  "laggards,"  the  former  producing  only  females,  and  the  latter 
males.  By  forcing  the  ^  pupae,  however,  pairings  between  J"  and  $ 
schaufiissi  were  obtained.  The  ?  s  went  through  all  the  ordinary  move- 
ments of  egglaying  and  deposited  the  ordinary  cement  without,  however, 
laying  any  eggs.  Pairings  between  ^  schaufusd  x  2  castretisis,  and 
^  schaufussi  x  $  neustria  were  obtained,  but  only  few  eggs  were 
laid,  and  these  were  infertile.  The  imagines  of  schaufiissi  bred  in 
1901  were  remarkably  uniform  in  colour  and  markings,  those  in  1902 
were  particularly  variable.  Of  the  1901  brood,  there  were  Q  ^s  and  44 
$  s,  the  <y  s  with  pale  forewings  and  dark  hindwings,  and  showing 
unmistakable  traces  of  both  parent  species.  In  the  forewungs,  the 
straightness  of  the  transverse  lines  follows  the  ^  parent,  but  there 
is  a  tendency  in  some  of  the  specimens  for  the  inner  of  the  two  lines 
to  turn  inwards  towards  the  base  of  the  wing,  as  in  castrensis,  instead 
of  continuing  straight  to  the  outer  margin  as  happens  with  7ieustiia  ; 
they  also  follow  the  $  parent  in  showing  more  or  less  strongly 
the  outer  dark  shaded  band,  between  the  transverse  line  and  the 
margin  of  the  wing  (which  is  developed  throughout  a  long  series 
of  castroisis,  but  is  present  in  none  of  the  neustria)  ;  the  dark  hind- 
wings  are  also  almost  entirely  due  to  the  same  source,  as  I  have  never 
seen  a  <^  of  the  pale  canary -coloured  form  of  the  last-named  species 
that  had  dark  hindwings,  whereas  this  is  the  nonnal  arrangement 
in  castrensis.  The  44  ?  s  are  practically  all  of  one  type  like  the  ^  s,  the 
ground  colour  being  very  dark  umber-brown  with  narrow  pale 
transverse  lines  on  the  forewings ;  these  are  much  sharper  as  well  as 
narrower,  than  is  normally  the  case  w4th  castrensis,  in  which  species 
the  lines  are  not  only  broader,  but  are  suffused  as  well  as  at  their 
edges.  In  contour,  they  rather  follow  the  neustria  pattern,  but  there 
are  not  wanting  traces  of  the    $    influence   if  carefully   looked   for. 
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There  is  a  slight,  but  veiy  slight,  only  just  discernible,  trace  of  the 
space  between  the  transverse  lines,  being  more  strongly  (darkly  is 
hardly  the  word)  coloured  than  the  remainder  of  the  wing  area,  this 
darkening  being  a  marked  characteristic  of  the  females  of  neustna 
where  the  band  is  more  faintly,  but  still  clearly,  continued  across  the 
hind  wing  as  well,  but  of  this  there  is  no  trace  in  any  of  the  hybrid 
specimens  except  on  one  where  the  outer  transverse  line  is  very  faintly 
continued  on  the  secondaries ;  this  continuation  of  the  transverse  lines 
is,  however,  frequently  noticeable  in  castrensis  2  s.  There  is  no  inter- 
minghng  of  S^  coloration  or  pattern  in  any  of  the  $  specimens, 
the  variegated  marginal  fringe,  which  many  of  the  specimens  show, 
being  quite  normal  to  the  $  s  of  both  the  parent  species,  though  more 
strongly  marked  in  nemtria.  One  $  is  aberrant  in  having  a  broad 
longitudinal  streak  of  the  pale  canar}'  colour  of  the  transverse  hnes 
on  the  right  wnng  only,  and  it  is  perhaps  significant  that  this  streak 
is  interrupted  on  the  area  between  the  transverse  lines.  The  1902 
brood  produed  6  ^  s  and  16  ?  s.  Of  these,  the  ^  s  differ  considerably 
among  themselves  and  also  from  the  previous  brood.  The  largest 
is  a  ver}'  fine  specimen  of  the  last  year's  tj'pe,  but  much  more  strongly 
and  richly  marked.  There  is  one  other  weakly- marked  specimen 
of  this  type,  but  the  others  differ  greatly.  One  is  of  a  suffused  ochre- 
brown,  which  is  not  uncommon  in  specimens  of  castrensis,  and  is 
occasionally  present  in  males  of  neustria  as  well;  both  the  bars 
and  the  outer  dark  shading  of  castrensis  are  very  faintly  in  evidence, 
and  the  hindwings,  though  of  a  slightly  different  tint,  are  not  markedly 
darker  than  the  fore  wings,  the  remaining  three  specimens  are  also  of 
this  type  as  regards  form  and  markings  but  very  much  darker,  being 
of  a  rich  umber- brown,  one  of  them  being  exceedingly  dark,  their  hind- 
wings  also  being  noticeably  darker  than  the  primaries.  As  regards 
coloration  and  variation  these  last  four  seem  certainly  to  be 
following  castrensis  rather  than  neuHtria,  The  16  $  s,  like  the  ^  s, 
show  much  variation  among  themselves,  about  half  of  them 
approximating  to  last  year's  brood,  one  of  these,  however,  has  a  pale 
unicolorous  marginal  fringe.  The  other  specimens  have,  to  a  varying 
extent,  lost  the  pale  transverse  bars,  in  some  instances  entirely, 
and  they  vary  in  regard  to  their  uniform  coloration  from  the  darkest 
umber-browTi,  to  a  pale  dull  brownish  ochre;  in  two  specimens 
there  is  a  tendency  to  be  thinly  scaled,  after  the  fashion  of  females 
oi  francmiica  (Bacot). 

Selmons  records  (.S'oc.  Knt.,  1894,  p.  156)  pairings  between  M. 
alpicola  S  X  castrensis  J  ,  and  M.  castrensis  ^  x  alpicola  $  ;  the 
eggs  proved  infertile. 

4.  Lasiocampa  hybr.  WAONERi  (^M^re?l[«  ^  xtrifoUi  ?  ). — Standfuss 
records  {Handbuch,  &c.)  that  Wagner  obtained  a  pairing  between 
Lasiocampa  quercm  x  trifolii  $  from  which  fertile  eggs  and  lars'te  were 
obtained,  only  one  $  ,  however,  reaching  the  imaginal  state.  He  gives 
no  further  particulars. 

GEOMETRmEs. — Hybridity  among  the  Geometrids  is  rare,  rather, 
one  suspects,  from  want  of  experiment  than  any  other  reason.  Those 
already  recorded  are  as  follows : — 

1.  ZoNosoMA  hybr.  brightoni  {orbiculana  $  x  linearia  2  )• — In  1859, 
Cooke  paired  a  ^  Zmiosonm  orbicularia  with  Vk  2  Z,  linearia 
{trilinearia) ;  eight  eggs  only  were  laid,  these  hatched  in  due  course. 
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and  the  larvae  varied  much,  some  being  like  that  of  Z,  linearia,  others 
like  that  of  Z.  orhicxtlanay  others  intermediate.  They  all  pupated,  but 
only  one  imago  appeared — a  specimen  much  more  like  Z,  porata  or 
Z,  punctaria  than  either  of  its  parents  {Ent.  Wk.  Int,,  viii.,  p.  47). 

2.  Amphidasys  hybr.  herefordi  {strataria  $  x  doiibledayaria  2  )• — 
In  1890,  Chapman  forced  pupae  of  Amphidasys  hetularia  in  order 
to  pair  the  imagines  with  those  of  A,  strat-ari^  and  succeeded 
in  obtaining  a  pairing,  a  <?  A.  strataria  with  a  large  black  2 
A.  hetularia.  Many  fertile  eggs  were  laid,  the  larvae  hatched 
and  fed  up  well,  some  half-dozen  missing  a  moult,  not  feeding  died 
without  being  up  to  full-size,  and  assuming  the  pupal  stage  earlier  than 
the  others.  All  the  imagines  from  these  emerged  in  autumn  or  winter 
and  died  without  being  observed  at  the  time.  The  rest  of  the  larvsB 
only  produced  about  a  dozen  pupaB,  which  refused  to  be  forced,  and  died 
with  the  exception  of  two,  which  lived  on  until  June,  apparently 
meaning  to  go  over  until  another  season  (Knt.  Rec,  ii.,  p.  88). 

8  and  4.  Biston  hybr.  pilzii  {hirtarius  ^  x  pomonarins  $  )  and 
Nyssia  hybr.  HiiNii  (pomonanus  $  x  hirtarius  %  ). — In  1890,  Pilz  found 
a  ^   Biston  hirtaHas  paired  with  a  $   A?,  ponwnarim  in  nature  ;  from 
the  eggs  obtained,  some  interesting  imagines  were  bred  in  due  course, 
and  named  by  Standfuss,   Biston  hybr.  piizii  {Ent,  Zeits.  Guben,  iv., 
pp.  142-148  ;  v.,  pp.  109-110).      This  form  is  figured  by  Standfuss 
{Handbtirh,  &c.,  pi.  iii.,  figs.  1-2).      Wiskott  is  said   to  have  a   <y 
of   this   hybrid,  captured  many  years   before   on  the  promenade   at 
Breslau.     This  and  its'  reciprocal  cross  have  again  since  been   bred, 
and  Oberthiir,    in    1897,  described   the    reciprocal  cross   under  the 
name  of  Nyssia  hybr.  /i/mu,  figuring  both  pilzii  and  hiinii  {Bull,  Ent. 
Soc.  Fr.y   1897,  pi.  i.,  pilzii)  (10  ^  s,  4  ?s);    (pi.  ii.,  hunii)  (14   <Js). 
In  1900  {op  cit,j  1900,  p.  274,  pi.  i)  he  published  a  supplementary 
note  and  figured  the  $  of  hiinii.     He  notes  that  the  interesting  point 
of  crossing  these  species  lay  in  the  fact  that  the  ?  of  Biston  hirtaiHus 
is  winged,  that  of  Nyssia  pomnnarius  is  apterous.     The  hybrid  pilzii 
shows  an  intermediate  stage  of  development  between  those  of  the  two 
parents,   being    semideveloped,   and    not    apterous    as    the    mother 
{pomonarius  $  ).    The  ^  of  the  reciprocal  cross /i/mtV  is  rather  yellower 
in  tone  than  the  S  pilzii,  but  the  ?  hiinii  is  very  similar  to  the  ? 
pilzii,     Hiini,  who  bred  the  specimens  of  the  two  hybrids  that  Oberthiir 
figures,  says   that   he  obtained,  in  1896,  about   100  eggs   of  pilzii 
{hirtarius  x  pomonarius)  and  about  200  of  hiinii  {pomonarius  x  hirtarius)  ; 
these  hatched  in  May  1896,  and  the  larvae  were  not  easy  to  distinguish, 
approaching  rather  to  pomonarius,  although  a  few  only  differed  slightly 
from  the  larva  of  hinarius.    They  were,  throughout  their  growth,  larger 
than  larvae  of  pomonanus  of  the  same  age,  and  ate  apple,  pear,  plum, 
and  Prunus  padus,  but  preferred  plum ;  the  mortality  was  comparatively 
small.     In  July,  the  larvae  pupated,  and,  as  a  result,  about  70  pupae  of 
pilzii  and  140  of  hiinii  were  obtained  ;  the  pupae  wintered  in  a  cocoon, 
and,  in  March,  1897,  80  examples  (15  of  which  were  illdeveloped)  made 
their  appearance,  the  ^  s  and  $  s  at  the  same  time  (although  Pilz, 
who  had  first  bred  the  form,  obtained  the  2  s  the  first  year  and  the  ^  s 
the  second  year).     Some  hybrid  hiinii  also  emerged  in  March,  1897,  but 
these  consisted  only  of  ^  s,  the  rest  of  the  pupae  going  over.    None  then 
emerged  until  March,  1899,  and  March,  1900,  when  6  ?  s  were  reared, 
other  pupae  at  the  time  still  being  alive  and  going  over  to  another  spring* 
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On  the  whole,  in  spite  of  certain  similarities  that  make  the  two  hybrids 
very  like  each  other,  hnnii  tends  more  to  pomonariiis  (its  ^  parent) 
and  pilzH  to  hirt^inus  (its  ^  parent),  thus  supporting  Standfuss' 
first  law  (antea,  p.  12)  that  the  ^  has  a  greater  result  on  the 
hybrid  progeny  than  the  $  .  Pairings  were  obtained  between  pilzii 
^  X pilzii  ?  ,  p'Z^w  ^  X  hirtanus  ?  ,  h'unii  $  X  pomonarius  ?  ,  and 
hiinii  ^  x  pilzii  $  ,  but  the  eggs  resulting  from  all  these  pairings 
proved  infertile. 

6.  Ennomos  hybr.  dartfordi  {alnia^-ia  ^  X  antjularia  ?  ). — In  1895, 
Farn  recorded  {Ent.  Mo.  Mag.^  xxxi.,  p.  280)  the  breeding  of  a  cross 
between  Ennomos  alniaria  {autiunnaHa)  $  and  E,  amjularia  (quer- 
cinaria)  ?  ,  the  latter,  which  emerged  unusually  late  in  1894,  being 
paired  with  a  ^  E,  alniaria,  which  happened  to  come  out  in  the  same 
breeding- cage  ;  the  progeny  showed  characters  of  both  parents  and 
paired  together,  but  the  ova  proved  infertile. 

6.  Selenia  hybr.  parvilunaria  {hilnnaria  $  x  tetralunaria  ?  ). — ^In 
1902,  Newman  crossed  a  ^  Selenia  bilunaria  with  a  $  S.  tetralunaria 
{Ent.  Rec.y  xv.,  p.  26) ;  the  ?  laid  about  60  ova  that  hatched,  the 
larvse,  however,  appeared  to  be  sickly,  and,  in  the  end,  only  3  ^  s,  which 
emerged  between  July  80th  and  August  2nd,  were  reared.  In  general 
tone  these  more  nearly  approach  tetralunaria,  and  the  inner  line  of  fore- 
wings  and  band  of  hindwings  follow  that  species,  whilst  the  outer  line 
of  forewings  and  absence  of  any  spot  on  hindwings  are  characteristic 
of  bilunaria  (Proc.  Sth,  Lond.  Ent.  Soc,  1902,  pp.  110-111).  Bartel 
records  (Ent.  Nachr.,  xxvi.,  pp.  840  et  neq.)  that  his  friend  Herr  R. 
Sauermann  obtained,  in  several  cases,  reciprocal  crosses  between 
Selenia  bilunaria  and  tetralunaria  second  broods,  the  progeny  of 
captured  specimens  of  the  spring  generation.  In  both  crossings,  the 
duration  of  copulation  was  shorter  than  is  normal  in  these  species. 
The  eggs  were  only  laid  very  gradually,  and  the  emergence  of  the  larvse 
was  irregular.  The  larvse  are  described  and  were  distinguishable  from 
both  parent  forms,  but  differed  little  from  one  another.  The  only 
hybrid  form  which  had  emerged  up  to  the  date  of  writing  is  named  (on 
p.  842)  Selenia  hybr.  parvilunaria,  and  is  diagnosed  as :  **  Hybrid  a 
Selenia  bilunaria,  Esp.  var.  juliaria.  Haw.  ^  et  Selenia  tetralunaria, 
Hufn.  var.  aestiva,  Stgr.  ?  ;  lunula  media  alarum  omnium  supra 
minima.  Expans.  alarum  an ticarum  :  21-80mra.  (cT)  ;  $  ignota." 
These  appeared  as  a  third  generation,  some  pupte  of  the  same 
brood  going  over  the  winter,  as  also  did  all  those  from  crosses 
of  the  t}T)es,  and  those  from  the  reciprocal  cross  tetralunana  $  x 
bilunaria  2  »  which  had  seemed  the  more  difficult  cross  to  obtain. 
A  very  detailed  description  of  hybr.  par vilu nana  is  given,  from 
which  it  appears  that  it  is  intermediate  between  the  parent  forms  in 
colour  and  some  other  respects,  but  is  readily  distinguishable  from 
both  in  some  particulars,  especially  in  the  minutely  small,  transparent 
lonules  on  the  upper  side  of  the  forewings. 

7-12.  Tephrosiid  hybrids. — The  most  important  scientific  results 
obtained  by  hybridising  Geometrid  moths,  however,  are  those  produced 
by  crossing  Tephroda  bistortata  and  T.  crepmcularia,  in  the  experiments 
carried  out  in  1897  by  Bacot  and  Biding.  These,  and  the  conclusions 
drawn  therefrom,  are  published  in  detail  {Ent.  Rec.,  ix.,  pp.  149, 
243,  277,  319  ;  x.,  143 ;  Trans.  Ent.  Soc.  Land.,  1898,  pp.  17-42). 
We  can  only  here  give  the  following  summary  thereof : 
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I.  Riding's  Experiments  :     Fertile  crossings  were  obtained  of — 

1.  T.  bistortata  d  xT.  ab.  delamerenm  ?  .— a.  Paired  March  11th;  oTa 
deposited  March  15th  ;  hatched  April  26th  to  27th. 

2.  T.  ab.  delamerenm  j  x  T.  bistortata  ?  . — a.  Paired  March  9th ;  ova 
deposited  March  14th ;  hatched  April  18th  to  19th. — p.  Paired  Murch  9th  ;  ova 
deposited  March  13th  to  14th  ;  hatched  April  18th  to  19th. 

3.  T.  bistortata  <j  x  T.  crepuscularia  9  .—a  and  fi.  Two  pairings  on  March 
17th ;  ova  deposited  March  20th  to  22nd ;  hatched  April  25th  to  27th. 

4.  T,  crepuscularia  <j  x  T.  bistortata  ?  .— a.  Paired  March  7th  ;  ova  deposited 
March  16th ;  hatched  April  21st  to  22nd.  /3.  Paired  March  14th ;  ova  deposited 
March  20th  ;  hatched  April  22nd  to  23rd. 

Crossings  that  failed  were — (1)  T.  ab.  delamereyuis  ^  xT.  bistortata 
$  ,  two  pairings,  February  28th  and  March  12th.  (2)  T.  crepuscularia  ^ 
X  T.  bistortata  ?  ,  three  pairings,  March  7th,  10th,  14th.     The  results 
of  the  above  crossings  were  as  follows  :  — 

i.  Hybrid  between  s  T.  bistortata  (Glevedon)  aiid^  T.  ab.  delamerensis 
(York). — No.  1  in  list  above.  One  batch  of  eggs  hatched  April  26th  to  27tb,  100 
imagines  emerged  between  June  12th  and  October  22nd,  1897  ;  48  <f  s  and  52  ¥  s 
=  T.  hybr.  ridinoi-suffusa,  n.  hybr. 

ii.  Hybrid  between  d  T,  crepuscularia  ab.  delavierensis  (York)  and  ?  T. 
bistortata  (Glevedon). — No.  2  of  above  list.  Two  batches  of  eggs  obtained; 
hatched  April  18th  to  19th.  The  two  broods  were  fed  up  together,  the  imagines 
exhibited  being  a  mixture  of  both  broods.  61  imagines  were  reared  (60  s  s  and  1 
$ ).  These  emerged  between  June  12th  and  September  19th,  1897  =  T.  hybr. 
BAC0TI-8UFFUSA,  n.   hybr. 

These  two  crosses  represent  the  reciprocal  crosses  of  T.  bistortata 
and  T.  crepuscularia  ab.  delamerensis.  Only  1  $  occurred  in  cross  ii.  The 
percentage  of  a  fonu  approaching  ab.  delamerensis  in  the  two  crossings  is 
60  and  40  per  cent. respectively ;  the  crossing  in  which  T.bistortata  was  the 
male  parent  produced  by  far  the  larger  and  more  vigorous  offspring. 

iii.  Hybrid  between  j"  T.  bistortata  (Glevedon)  and  ?  crepuscularia  (York). 
— No.  3  of  above  list.  Two  batches  of  eggs  obtained;  hatched  April  25th  to 
27th ;  larv8B  fed  up  together.  121  imagines  emerged  between  June  17th  and 
November  3rd,  1897.    These  consist  of  65  (i^  sand  56  ?  s  =  T.  hybr.  ridingi,  n.  hybr. 

iv.  Hybrids  between  s  T.  crepuscularia  (York)  aiid  ?  T.  bistortata  (Glevedon). 
— No.  4  of  above  list.  Two  batches  of  eggs  obtained  ;  hatched  April  21st  to  23rd ; 
larvsB  fed  up  together,  40  imagines  emerged  between  June  16th  and  November  1st, 
1897.     These  consist  of  40  males  and  no  female  =:T.  hybr.  bacoti,  n.  hybr. 

These  crosses  iii  and  iv,  are  the  reciprocal  crosses  of  typical  T. 
bistortata  and  T,  crepusculana.  The  most  noticeable  point  is  that 
cross  iii  produced  47  per  cent,  of  females,  and  cross  iv  no  female.  The' 
earliest  specimens  to  emerge  (of  both  sexes)  were  pale,  those  longest 
in  the  pupal  stage  were  the  darkest. 

II.  Bacot's  experiments  :  Fertile  crossings  were  obtained  of — 

1.  T.  bistortata  rf  x  T.  ab.  delamerensis  ?  . — ^Paired  March  9th. 

2.  T.  ab.  delamerensis  e  xT,  bistortata  ?  . — Three  pairings,  a.  Paired 
February  26th  ;  ova  hatched  April  6th.  /3.  Paired  March  5th.  7.  Paired  March 
9th  ;  ova  hatched  April  7th. 

3.  T.  bistortata  s  xT.  crepuscularia  ?  .  — Two  pairings,  a.  Paired  March 
9th ;  ova  hatched  April  8th  to  9th.   /3.  Paired  March  9th ;  ova  hatched  April  8th  to  9th. 

4.  T.  crepuscularia  <j  x  T.  bistortata  ?  . — Paired  February  27th. 

Crossings  that  failed  were — (1)  1\  crepusculana  ^  xT,  bistortata  9  . 
Paired  Februarj^  27th.  (2)  T.  ab.  delamerensis  ^  xT.  bistortata  ?  . 
Paired  March  4th.     The  results  of  the  above  crossings  were  as  follows : 

i.  Hybrid  between  s  T.  bistortatax  ?  T.  ab.  delamerensis, — (Ova  received 
from  Dr.  Biding.  They  are  part  of  Dr.  Biding's  cross  marked  1.)  Eggs  laid 
March  15th  ;  hatched  April  26th  to  27th.  21  specimens  emerged — 11  males,  10 
females  =  T.  hybr.  RiDiNoi-stTFFUSA,  n.  hybr. 

ii.  Hybrid  between   <f    T.  ab.  delamerensis  x  ?  T.  bistortata, — ^No.  2a  above. 
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One  batch  of  eggs,  hatched  April  6th ;  some  larvaa  fullfed  by  May  9th ;  larv89 
mostly  like  that  of  the  $  parent  [hUtortata],  only  a  few  having  the  apex  of  the  a- 
mark  open  like  the  larva  of  T.  crepu»cularia.  Most  of  the  larvsB  pupated  about  tne 
middle  of  May.  Imagines  commenced  to  emerge  early  in  June,  at  first  rapidly 
and  afterwards  more  slowly,  until  end  of  June ;  there  was  then  a  break  until  July 
16tb,  when  they  again  commenced  to  emerge,  and  continued  to  do  so  at  intervala 
until  the  first  week  in  September  ;  one  specimen  emerged  during  the  last  week  in 
October.  58  specimens  emerged,  all  males — 29  pale  and  29  dark  specimens =T. 
hybr.  BACon-sniTUSA,  n.  hybr. 

iii.  Hybrid  between  <f  T^bittortatax  %  T.  creptueularia. — Of  this  cross  there 
were  two  different  broods.  Of  the  first,  (a)  (marked  3a  in  Bacot*s  pairings),  the 
larvs  for  the  most  part  followed  the  s  parent  {bistartata)^  only  a  few  having  the 
apex  of  the  /y-mark  open  as  in  that  of  $  parent ;  fullfed  from  about  16th  to 
20th  May.  22  specimens  emerged — 14  <s  s  and  8  $  s.  These  emerged  in  June,  with 
the  exception  of  two  (which  came  out  in  July).  (/3)  Of  the  other  brood  of  this  cross 
(marked  Sfi)  a  fair  number  of  the  larvsB  fed  up  and  pupated  very  quickly,  but  others 
fed  up  slowly,  and  did  not  go  down  until  the  earliest  specimens  had  commenced  to 
emerge ;  larvsB  unhealthy,  large  proportion  died.  9  specimens  emerged — six  males 
and  3  females.  Four  minute  specimens — ^in.  {s)t  f|iii*  (2  ^s)i  H^^*  (1  $  )• 
These  small  specimens  emerged  in  late  June,  two  normal  specimens  in  early  June, 
one  on  September  29th,  and  two  late  in  October.  It  may  be  well  to  mention  here 
that  these  tiny  specimens  are  not  infrequent  in  inbred  T.  bistortata.  Such  a  brood 
as  this  last  is  practically  useless  for  comparative  purposes =T.  hybr.  ridingi,  n. 
hybr. 

Inbred   hybrids   of   T.  hybr.  ridinoi   and   T.   ridinoi-suffusa. — 

T.    bybr.   ridiruji   and    T.   hybr.    ridinrfi-mffusa  were   the  only   two 

hybrids  that  were  inbred  to  the  imaginal  stage.      (1)    Of  the  form 

{ridififji)  both  Biding  and  Bacot  obtained  fertile  ova  and  bred  imagines 

in  due  course.     The  former  obtained  two  batches  of  egRS : — (a)  Paired 

August  lOth ;   ova  laid  August  12th  ;   hatched  during  the  fourth  week 

of  August,  some  only  fertile.     (^)  Paired  August  18th;  ova  laid  August 

15th  ;  hatched  first  week  in  September.     By  October  22nd  all  except 

thirteen  larvae  had  pupated.     The  first   two  imagines  emerged  on 

November  4th,  five  fullfed  larvae  at  that  date  not  having  gone  down. 

The  imagines    continued    to   emerge  till   January   19th,   1898 — 84 

imagines  in  all  (28  ^  s  and  11  $  s).     These  are  paler  than  the  parents, 

varying  from  pale  brownish  to  brownish -grey,  some  approaching  the 

2nd  brood  of  T.  bistortata,  others  the  J  s  of  T.  crepusculariay  but  most 

have  very  mixed  characters.     Six  of  these  were  paired  in  November, 

of  which  about  half  the  eggs  hatched  in  January,  but  the  larvae  soon 

died  {Knt.  Rec,  xi.,  p.  144).     Bacot  obtained  two  similar  crossings, 

both  from  parents  belonging  to  his  batch  iiia,  the  parents  being  in 

each  case  normal  for  that  brood — (a)  Pairing  took  place  on  June  17th, 

1897  ;  22  imagines  emerged,  12  ^  s  and  10  $  s,  between  the  middle  of 

August  and  end  of  October,    (ft)  Of  this  brood,  8  imagines,  4  ^  s  and  4 

9  s,  emerged  during  August,  and  others  continued  to  do  so  until  the  end 
of  October.  (2)  Of  the  latter  {ndiruji-iiifiusa),  the  parents  were  both  taken 
from  Bacot's  batch  i.  They  paired  on  June  18th,  and  as  progeny 
produced,  in  September,  only  two  small  round- winged  imagines — one  a 

^  (l^in.  in  expanse)  suffused  with  ochreous-fuscous,  and  with  distinct 
transverse  lines ;  the  other  a  $  (l^ins.  in  expanse),  whitish  ground 
colour,  with  basal  and  median  bands,  and  well-developed  submarginal 
lines  to  forewings,  and  median  and  outer  bands  to  hindwings.  Both 
specimens  show  traces  of  a  fine  black  longitudinal  line  on  median  nervure 
at  outer  point  of  discoidal  cell,  and  a  small  black  costal  blotch  at  upper 
end  of  the  basal  line.  This  latter  is  most  marked  in  two  males  of  T. 
rrepyictilaria  (2nd  brood)  bred  by  Bacot. 
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Besides  obtaining  reciprocal  crossings  of  the  two  species,  as 
detailed  above,  pairings  of  the  hybrids  were  obtained  by  Biding  between 
June  18th  and  26th,  as  follows  :-^ 

•1.    <f  (<f  T.  hUtortaUix  ?   T.  ab.  deUimert'nm)  x  9  (S  T.  &h,  ddamerensUx 
$  T.  bistortata). 

2.  <f  ( <^  r.  ab.  delainerenns  x  ?  T.  bUtortata)  x  ?  ( <r  T.  histortata  x  ?  T.  ab. 
delainerengU)., 

3.  (f(<f  T.  histortata  X  ?  T.  ab.  delameren»U)x  ?(«f  T.  bUtortata  x  ?  T. 
cr^u«cu2ana). 

4.  (?  ( <r  r.  crepiucularia  x  ?  T.  histortata)  x  ?  ( cT  T.  bistortata  x  9  T. 
crepuscularia). 

6.   <r  ( <J  r.  bistortata  x  ?  T.  crepufcularia)  x  ?  ( j  T.  crepuscularia  x  ?   T. 

Of  these  different  crosses  twelve  pairings  in  all  were  obtained, 
eleven  of  which  gave  ova,  and  yet,  of  these  eleven  batches,  only  two 
were  fertile,  both  crosses  of  ^  {^  T,  ab.  delameremh  x  ?  T.  bintort^ita) 
X  ?  {'^  T.  bistortata  X  ?  T.  ab.  delameremis).  Later  pairings  of  ^ 
(<^  T.  C7'epuscularia  X  ?  7'.  bistortata)  x  $  (^  7'.  hiatoi-tata  x  2  Z. 
crepuscularia)  also  proved  infertile.  Riding,  however,  obtained  four 
inbred  pairings  of  <^  (^  T.  bistortata  x  ?  T.  crepuscularia)  x  ?  (<y 
T.  bistortata  x  ?  T.  crepuscularia)  ;  one  of  these  produced  no  eggs, 
another  was  infertile ;  the  two  others  were,  how^ever,  partially  fertile.  In 
addition  to  the  first  crosses  already  summarised,  Bacot  obtained  the 
following  more  or  less  fertile  crossings  of  the  various  hybrids  reared 
from  the  already  described  broods : 

1.  <r{s  r.  ab.  delamereruis  X  ?  T.  bistortata)  x  ?  (<f  T.  bistortata  x  ?  T. 
crepuscularia).     Two  pairings — a.  June  10th  ;  p.  August  6th. 

2.  (f  ((f  T.&h.delanierensisx  $  T.  histortata)  x  ?  ( rf  T.  bistortata  x  $  T.  ab. 
delamerensis).    Two  pairings  on  June  10th  (eggs  mostly  fertile). 

3.  <r  ( J"  r.  bistortata  X  ?  T.  cr^pu«cuZ<iritf)  x  ?  ( cf  T.  bistortata  x  9  T.  ab. 
delamerensis).     Paired  June  11th. 

He  further  obtained  the  following  inbred  pairings  : — 

4.  <J  ( (f  T.  bistortata  x  ?  T.  crepuscularia)  x  ?  ( <f  2'.  biitto/tata  x  ?  T 
crepuscularia).  Four  pairings  : — a.  June  10th.  p.  June  10th.  7.  June  14th.  8. 
June  17th.     (k  large  percentage  of  the  eggs  infertile.) 

5.  <r  (<r  T.  bistortata  X  ?  T.  ab.  delamerensis)  x  9  {d  T.  bistortatax  ?  T. 
ab.  delamerensis).     One  pairing  June  13th. 

The  following  pairings  of  a  hybrid  with  one  of  the  parent  species 
were  also  obtained : 

6.  <f  (<r  r.  ab.  delamerensis  x  ?  T.  bistortata)  x  ?  T.  histortata  (second 
brood).     Paired  June  15th.     Only  one  or  two  ova  hatched,  remainder  infertile. 

7.  <r  T.  crepuscularia  (second  brood)  x  ?  (i  T.  bistortata  x  %  T.  ab. 
delamerensis).    Paired  July  4th. 

The  following  crosses  entirely  failed  : — 

1.  i  ii  T.  bistortata  x  9  T.  ab.  delamerensis)  x  $  {i  T,  bistortatax  9 
r.  ab.  delamerensis).    Paired  June  12th. 

2.  <r  (<f  T.  bistortatax  ?  T.  ab.  delamerensis)  x  $  (S  T.  bistortata  x  ? 
T.  crepuscularia).     Paired  June  14th. 

3.  (T  ( (T  r.  ab.  delamerensis  x  9  T.  bistortata)  x  ?  ( <f  T.  bistortata  x  $  T. 
crepuscularia). 

Only  one   secondary  hybrid  was  reared   to  the  imaginal  stage, 

riz, : — 

V.  Hybrid  between  <r  T.  bacoti-suffusa  x  ?  T.  ridingi-suffusa. — A  <f  ( <f 
T.  ab.  delamerensis  x  ?  bistortata)  paired  with  a  $  (,f  T.  &i<tortata 
X  ?  r.  ab.  delamerensis),  the  parents  being  taken  from  Dr.  Riding's  crossings  ii  and  i 
above  respectively.  Two  batches  of  eggs,  hatched  June  27th-80th ;  forty-six  imagines 
emerged  between  August  21st  and  November  19th,  1897  (see  Ent.  Rec,  x.,  pp. 
143-145).  It  is  almost  impossible  to  classify  these =T.  hybr.  mixta,  n.  hybr.  T. 
hybr.  mixta  was  inbred  by  Bidftng.  The  pairing  is  noted  as  occurring  on  August  31st, 
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1897  (Ent.  Rec.^  ix.,  p.  320)  aod  fertUe  eggs  were  laid  September  4th,  which 
hatched  September  18th- 19th ;  the  larvsB  were  fuUfed  in  November  and  early 
December.  From  the  pupae,  imagines  emeiged  December  28th,  1897- January 
27th,  1898 — 14  in  all  (11  <f  s  and  3  9s).  The  imagines  small,  pale  brownish-whjte  or 
greyish-brown  in  colour,  with  some  ancestral  markings  more  or  less  defined  but  4 
only  can  be  referred  to  a  distinct  form  (viz.,  T.  creputcularia).  Another  batch  of 
eggs  laid  October  2lBt-22nd  produced  larves  November  13th-14th,  but  the  larysB 
died.  Of  the  14  inbred  T.  hybr.  mixta  four  were  paired,  one  ?  depositing  two,  the 
other  six  eggs ;  seven  of  these  hatched,  but  the  larvs  died  in  a  few  days. 

In  one  case  a  J  of  the  parent  race  was  crossed  with  a  2  hybrid, 

and  the  cross  successfully  reared  to  the  iiuaginal  stage,  viz. : — 

vi.  Hybrid  between  <f  T.  erepuscularia  x  ?  ridiiigi-sufusa. — The  .parentage 
being  <r  T.  erepuscularia  (second  brood)  x  ?  (<;  T.  histortata  x  ?  T.  ab. 
delamerensii).  The  progeny  is,  therefore,  three-fourths  T.  crepustcularia  and  one- 
fourth  T.  bistortata.  The  female  hybrid  chosen  for  this  experiment  was  of  the 
delamerenMs  form,  and  taken  from  Bacot's  batch  i.  Pairing  took  place  on  July 
4th.  49  imagines  resulted  and  were  exhibited,  38  <f  s  and  11  $  s.  These  emerged 
during  September  and  October.  Only  2  $6  were  present  among  the  first  37* 
emergences,  and  9  among  the  last  12.  The  imagines  consisted  of  31  pale  and  18  dark 
specimens.  With  the  exception  of  7  females  the  remainder  of  this  brood  are,  to 
all  intents  and  purposes,  T.  crepusciUaria.  Only  one  who  has  made  a  very  special 
study  of  these  species  could  tell  that  the  latter  specimens  had  been  obtained  from 
parents  that  had  been  crossed  with  T.  bistortata —  T*  hybr.  beversa,  n.  hybr. 

Cymatophortoes. — The  Cymatophorids  give,  we  believe,  only  one 
recorded  instance  of  hybridity,  viz. : — 

Cymatophora  hybr.  fletgheri  {oculai'is  $  xor  ^  ). — Fletcher  placed 
in  a  sleeve  a  C\  ncidaris  (ocUxjedma)  $  and  C.  or  $  ,  in  June,  1898, 
obtained  eggs  and  larvse  and  bred  33  $  moths  in  August  and  September 
of  the  same  year.  The  progeny  resembled  C.  or,  except  that  both  orbicular 
and  reniform  stigmata  were  very  conspicuous,  being  pure  white  filled 
up  slightly  with  black,  whereas  in  C.  or  they  are  usually  inconspicuous 
and  the  orbicular  sometimes  wanting.  None  of  the  pure  bred  (J.  or  reared 
at  the  same  time  has  the  stigmata  so  fully  developed  as  have  the  hybrids, 
which  were  most  uniform  in  this  respect  {Ent.  Record^  iv.,  p.  304). 

Dbbpanulides. — Hybrids  among  the  Drepanulids  are  exceedingly 
rare.     We  can  only  trace  the  following : 

1.  Dbkpana  hybr.  rebeli  {curvatnla  ^  xfalcataria  $  ). — The  first 
record  of  this  hybrid  appears  to  be  that  of  Gravenhorst  (/.sw, 
1884,  p.  720)  who  notes  that  a  pairing  of  Drepana  curvatula  $  x 
falcatariu  ?  produced  fertile  eggs,  larva?,  and  finally  ?  imagines, 
whilst  the  reciprocal  cross  produced  infertile  eggs  (see  also  Stett.  Ent. 
Zeit.,  1858,  pp.  281,  411).  The  same  crossing  was  made  by  Standfuss 
in  1897,  and  imagines  reared  and  figured  {Kntoni.,  1900,  pi.  viii.,  figs. 
5-6).  This  he  named  Drepana  hybr.  rebeli.  The  resultant  by brid  i magines 
paired  very  easily  and  the  females  laid  a  varying  number  of  eggs,  normal 
to  outward  appearance,  in  which  embryos  formed,  but  no  larvsB  hatched 
therefrom,  the  shells,  when  opened,  being  found  to  contain  normally 
developed,  but  dead,  caterpillars.  In  1898,  from  fresh  hybrid  crossings, 
a  small  number  of  larvcB  of  rebeli  ^  x  rebeli  ?  emerged  from  eggs,  the 
larvflB  full  of  life,  but  they  refused  food  and  died  within  48  hours.  In 
1898,  also,  the  reciprocal  hybrid  was  bred  by  Standfuss  (Ejitom.,  1900, 
pi.  viii.,  figs.  7-8). 

2.  Dbepana  hybr.  approximatula  {falcataria  $  x curvatula  ?  ). — In 
Standfuss'  D.  hybr.  rebeli  the  ^  s  and  $  s  emerged  together ;  in  Z>. 
hybr.  approximatula,  the  ^  s  soon  emerged  (autumn),  but  the  females 
hybernated  as  pupae,  and  emerged  in  spring.     All  the  ?  s  of  approxi- 
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matida  had  a  number  of  eggs  in  their  ovaries,  although  their  develop- 
ing power  was  not  ascertained.  Both  hybrids  are  nearer  to  Drepana 
curvatula  than  to  D.  falcatana,  but  the  limited  number  of  D.  hybr. 
approximatula  bred  makes  it  difficult  to  determine  whether  the  ^  has 
a  stronger  influence  on  the  aspect  of  the  hybrid  than  the  $  .  The 
earliest  record  of  rearing  this  form  is  apparently  that  noted  in  the  Ann* 
Soc,  Ent.  Fr.,  1888,  p.  Ivi,  where  M.  Apatz  is  stated  to  have  done  so 
and  named  the  hybrid  approdimatnla. 

Anthrocerides. — We  have  already  referred  {ant eh ^  p.  1)  to  the 
remarks  of  Standfuss  as  to  the  frequency  of  crosspairing  among  the 
Anthrocerids,  and  we  have  ourselves  detailed  (antea,  i.,  pp.  418-420)  a 
large  number  of  cases,  including  the  obtaining  of  larvae  of  A.  fili- 
pendulae  ^  X  achilleae  J ,  pf  A.  hippocrepidu  {traiisaljnna)  ^  X 
peucedani  ?,  and  of  A,  fausta  ^  xA,  hippocrepidis  ?.  In  spite  of 
this  we  agree  with  Oberthiir  (Bull,  Soc.  Ent,  France^  1897,  pp.  266-7) 
that  wild  Anthrocerid  hybrids  are  very  rare,  and  we  are  not  altogether 
inclined  to  accept  as  hybrids  the  many  captured  specimens,  that 
Standfuss  avers  that  he  has  received,  belonging  to  the  group  including 
trifolii,  lonicerae,  stoechadu^filipendnlaej  angelicae,  and  traiisaljnna^  and 
which  he  has  not  been  able  to  refer  to  any  of  these  species.  Still  we 
are  not  altogether  free  from  the  suspicion  that  Anthrocera  hippoci-epidisj 
Stphs.  {stephensi,  Dupont),  described  in  detail  {antea,  i.,  pp.  582-588; 
544-546),  has  had  a  hybrid  origin  (Ent.  Rec,  ix.,  pp.  108-107). 
Of  actual  hybridisation  experiments,  the  earliest  are  those  made  by 
Fletcher,  in  1889  and  1890,  between  Anthrocera  lonicerae  and  A. 
filipendulae''' ,  and  in  1891  and  1892  between  Anthrocera  lanwerae  and 
A.  tnfoliif  the  details  of  which  were  recorded  in  1893  (Ent.  Mo.  Mag.^ 
xxix.,  p.  58).  At  the  same  time  he  obtained  two  pairings  between  A, 
viciae  (meliloti)  S  and  A.  filipendtdae  ?  ,  and  one  pairing  between  A. 
viciae  ^  and  A.  tcorthingi  ?  ;  he  failed  entirely  to  obtain  a  pairing 
between  A.  viciae  and  A.  trifolii,  and  the  eggs  resulting  from  the  pair- 
ings obtained  failed  to  hatch.  The  fertile  crossings  obtained  by  Fletcher 
(see  antea,  vol.  i.,  pp.  418-420)  may  be  summarised  as  follows  : — 

1  and  2.  Anthrocera  hybr.  intermedia  •  (filipendulae  ^  x  lonicerae 
$ )  and  Anthrocera  hybr.  inversa  (lonicerae  ^  x  filipendulae  ? ). — 
These  reciprocal  crosses  are  reported  as  being  intermediate  in  markings 
between  the  parents,  some  of  the  ^  s  showing  only  a  slight  trace  of 
the  sixth  spot  when  examined  with  a  strong  lens,  whilst  some  of 
the  ?  s  have  it  as  well- developed  as  it  is  in  typical  A.  filipendulae. 
The  specimens  were  very  large ;  two  pairings  of  the  hybrids  were 
obtained,  but  the  eggs  were  infertile. 

8  and  4.  Anthrocera  hybr.  fletcheri  (trifolii  $  xlonicerae  2) 
and  Anthrocera  hybr.  worthingi  (lonicerae  ^  x  trifolii  $ ). — Both 
these  hybrids  laid  fertile  eggs,  and  the  hybrids  were  fertile  inter  se^ 
progeny  of  fletcheri  ^  x  fletcheri  $  ,  and  of  worthinffi  ^  x  irorthinpi  ? 
being  obtained.  Pairings  between  fietclien  and  lonicerae  (one  of  the 
parent  species)  were  obtained  and  progeny  reared. 

5.  Anthrocera  hybr.  secunda  (lonicerae  $  x  fletcheri  ?  ). — LarviB 
of  A.  hybr.  secunda  ^  x  fletcheri  J  were  also  obtained,  which,  ho  wearer, 

*  Hamm  records  {Ent.  Rec,  xi.,  pp.  269-270)  the  findiDg  of  five  pairs  of  A. 
lonicerae  and  A.  Hlipeiidulae^  in  copvldt^  in  nature,  on  the  same  day  in  July,  1899, 
near  Oxford.  Three  of  the  females  found  thus  paired  laid  good  batches  of  fertile 
eggs. 
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were  not  persevered  with,  to  bring  them  to  the  imaginal  state.     A 
secondary  hybrid,  however,  was  reared  as  follows : — 

6.  Anthbocbba  hybr.  complexa  (icorthirujl  $  xjietcheri  ? ) ;  which, 
in  due  course,  was  extended  still  further  by  obtaining — 

7.  Anthbocera  hybr.  confusa  {complexa  ^  x  trifolii  ?  ),  and — 

8.  Anthboceba    hybr.   compligata  (lonicerae    ^  x  complexa    2 ). 
It  may  be  here  noted   that  A.  hybr.    complexa  interbred  freely, 

imagines  of  complexa  ^  x  complexa  $  beiog  successfully  reared. 

9  and  10.    Anthboceba    hybr.     angloitalica    (jilipendulae    ^  x 
ochsenheimeri  $ )  and  Anthboceba  hybr.  italoanouoa  {ochsenheimeri  ^ 
X  JUipendtdae   ? ). — In   1896   and   1896,  Fletcher  was  successful  in 
crossing  British  A.  Jilipendulae  with  Italian  A»  ocJisenJieimeH,  and  also 
obtained  the  reciprocal  cross.     The  hybrid  ^  s  exhibited  markedly  the 
characters  of  ^   ochsenheimeri^  the  hybrid   $  s  the  characters  of   $ 
Mipendidae  (see  Ent.  Rec,  ix.,  pp.  69-70).     Fletcher  records  further 
{Trans,  Ent.  Soc.  Lond.^  1897,  p.  lii)  that  these  crosses  were  fully 
fertile  inter  se, 

11.  Anthboceba  hybr.  esohebi  {trifolii  ^  x  filipendulae  ? ). — In 
1696,  Standfuss  describes  and  figures  {Uandhuch^  etc.,  pi.  iii., 
fig.  5)  imagines  of  a  hybrid  {A,  hybr.  escheri,  Stdfss.)  which  he  had 
bred,  the  imagines  being  distinctly  intermediate  between  the  parents, 
Anthrocera  trifolii  ^  x  A,  Jilipendulae  ?  . 

^OEBnoEs. — Concerning  hybridism  among  the  iBgeriids,  some 
interesting  details  as  to  a  supposed  hybridisation  in  nature  of  JEgeria 
chrysidiformis  and  JE,  ichneumoniformis  are  given  {Ent,  HeCf  xiii.,  pp. 
174-175)  by  Delahaye,  who  asserts  that  he  observed  pairing  between 
ichneumoniformis  ^  and  megilUieformis  $  ,  and  between  chrysidiformis 
^  and  megilla^fonnis  ?  ,  but  the  facts  given  are  such  as  to  obscure 
any  useful  conclusions. 

PsTCHiDEs. — Among  the  Psychids,  Standfuss  reports  {Handbuch, 
etc.,  p.  66)  that  Piingeler  reared  hybrid  imagines  from  eggs  obtained 
by  crossing  Fumea  casta  ^  xF,  affinis  2  ;  also  from  eggs  obtained 
from  the  reciprocal  cross  Fumea  affinis  $  and  F,  casta  $  ,  only  ^  s 
resulting  in  each  case. 

Catalogue  of  hybrid  Lepcdoptbba. 

Abctiides. 

Spilosoma,  Stphs. 
hybr.  crassa,  Caradja  (standfussi  e  x  sordida  ? ). 
hybr.  viertli,  Caradja  (rustica  ^  x  sordida  $  )• 
hybr.  beata,  Caradja  (rastica  <f  x  viertli  ? ). 
hybr.  hilaris,  Caradja  (in versa  <?  x  viertli  9  ). 
hybr.  seileri,  Caradja  (luctuosa  s  x  sordida  ? ). 

NOTODOMTXDES. 

Cenira,  Schrk. 

hybr.  guillemoti,  Tutt  (vinula  s  x  erminea  ¥  ). 
Notodonta,  Ochs. 

hybr.  dubia,  Tntt  (torva  <f  x  dromedarius  $  ). 

hybr.  newmani,  Tatt  (ziczao  <f  x  dromedarius  ?  ). 
Clostera,  Stphs. 

hybr.  prima,  Tutt  (curtula  d  x  pigra  $  ). 

hybr.  inversa,  Tutt  (pigra  s  x  curtula  $  ). 

hybr.  raeschkei,  Stdfs.  (curtula  s  x  anachoreta  ? ). 

hybr.  diffioilis,  Tutt  (anachoreta  s  x  curtula  ?  ). 

hybr.  facills,  Tutt  (raeschkei  s  X  anachoreta  9 ) 

hybr,  similis,  Tutt  (difficilis  d  x  curtula  $  ). 

hybr.  approximata,  Tutt  (facilis  s  x  anachoreta  ? ). 
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Sphxngides. 
Mimas,  Hb. 

hyhr,  leoniae,  Stdfss.  (tiliaB  <?  x  ocellata  2 ). 
GalasjinboluB,  Grote 

hyhr.  ioterfaunus,  Neum.  (astylus  e  x  ocellata  ? ). 
Smerinthus,  Latr. 

hybr,  hjbridus,  Stphs.  (ocellata  d  x  populi  ? ). 

hybr.  oberthueri,  Tutt  (atlanticas  cf  x  austauti  9 ). 

hybr.  fringsi,  Stdfss.  (atlanticas  <r  x  populi  ? ). 
Amorpha,  Hb. 

hylrr.  metis,  Aust.  (austauti  <r  x  atlanticas  ? ). 

hybr.  in  versa,  Tutt  (populi  s  x  ocellata  $  ). 
Theretra,  Hb. 

hyhr.  standfussi,  Bart,  (porcellus  <f  x  elpenor  ? ). 
Turneria,  Tutt 

hybr.  vespertilioides,*  Bdv.  (?  hippophaes  d  x  vespertilio  ?  ). 
Hyles,  Hb. 

hybr.  epilobii,*  Bdv.  (?  euphorbisB  S  x  vespertilio  ?  ). 

hybr.  eugeni,*  Mory  (?  epilobii  <r  x  vespertilio  9  ). 

hybr.  lippei,*  Mory  (?  eugeni  <r  x  vespertilio  ?  ). 

hybr.  pauli,*  Mory  (?  euphorbias  cT  x  hippophaes  ?  ). 
Celerio,  Oken 

hylrr.  phileuphorbia*,  Miitz.  (?  gallii  d  x  euphorbies  ?  ). 

Attacides. 
Anthersea,  Hb. 

hyhr.  perny-yama,  Bourd.  (peinyi  <f  x  yama-mai  ? ). 

hybr.  inversa,  Tutt  (yama-mai  <f  x  pernyi  ?  ). 

hyhr.  kirbyi,  Tutt  (pernyi  s  x  roylei  ?  ). 

hyhr.  moorei,  Tutt  (roylei  d  x  pernyi  ?  ). 
Philosamia,  Grote 

hybr.  vallacei,  Tutt  (cynthia  <r  x  arrindia  (lunula)  ?  ). 
Samia,  Hb. 

hybr.  griffithsi,  Tutt  (cecropia  e  x  gloveri  $  ). 

hybr.  watsoni,  Tutt  (cecropia  e  x  rubra  (californica)  ?  ). 

hybr.  americana,  Tutt  (Columbia  cT  x  cecropia  ? ). 
Platysamia,  Grote 

hybr.  heyeri,  Tutt  (rubra  (californica)  s  x  cecropia  ?  ). 
Aotias,  Leach 

hybr.  mortoni,  Tutt  (luna  s  x  selene  $  ). 
Satumia,  Schrk. 

hybr.  bornemanni,  Stdfss.  (pavonia  cT  x  spini  ?  ). 

hybr.  hybrida,  Ochs.  (spini  ^  x  pavonia  ? ). 

hybr.  emilioB,  Stdfss.  (pavonia  (f  x  pyri  $ ). 

hybr.  hybrida-major,  Stand,  (pyri  s  x  spini  9 ). 

hybr.  hybrida-media,  Staud.  (pyri  <;  x  pavonia  ? ). 

hybr.  schaufussi,  Stdfss.  (bornemanni  s  x  pavonia  ? ). 

hyl)r.  standfussi,  Wiskt.  (emilisB  d  x  pavonia  $ ). 

hybr.  risii,  Stdfss.  (emiliss  s  x  pyri  9 ). 

hybr.  schlumbergeri,  Stdfss.  (bornemanni  s  x  pyri  ? ). 

hybr.  dixeyi,  Tutt* (bornemanni  s  x  spini  $  ). 

hybr.  complexa,  Tutt  (standfussi  s  x  pavonia  9  ). 

Lachneideb. 

Lasiocampa,  Schrk. 

hybr.  wagneri,  Tutt  (quercds  s  x  trifolii  9  ). 
Malacosoma,  Hb. 

hybr.  schaufussi,  Stdfss.  (neustria  s  x  castrensis  9 ). 

hybr.  caradjse,  Stdfss.  (neustria  s  x  franconica  9 ). 

hybr.  penzigi,  Tutt  (franconica  d  x  castrensis  9  ). 
Geometrides. 
Zonosoma,  Led. 

hybr.  brightoni,  Tutt  (orbicularia  cf  x  trilinearia  9 ). 


*  Those  marked  *  require  to  be  reared  in  confinement  to  substantiate  the 
parentage. 


HYBRIDISATION    IN    LEPIDOPTERA.  89 

Amphidasys,  Tr. 

hybr.  herefordi,  Tatt  (strataria  s  x  betularia  $  ). 
Biston,  Leach 

hybr.  pilzii,  Stdfss.  (hirtaria  d  x  pomonarius  $ ) 

hybr.  hunii,  Obth.  (pomonarius  <f  x  hirtaria  ? ). 
Selenia,  Hb. 

hybr.  parvilunaria,  Bartel  (bilnnaria  s  x  tetralunaria  $  ). 
Ennomofi,  Tr. 

hybr.  dartfordi,  Tatt  (alniaria  s  x  angularia  9  ). 
Tephrosia,  Bdv. 

hybr.  riding!,  Tutt  (bistortata  cT  x  crepuscularia  9  ). 

hybr.  bacoti,  Tutt  (crepuscularia  s  x  bistortata  ?  ). 

hybr.  ridingi-suffasa,  Tutt  (bistortata  s  x  delamerensis  ?  ). 

hybr.  bacoti-sufifusa,  Tutt  (delamerensis  s  x  bistortata  9  ). 

hybr.  mixta,  Tutt  (bacoti-suffusa  s  x  ridingi-sufifusa  ? ). 

hybr.  reversa,  Tutt  (crepuscularia  s  x  ridingi-suffusa  ?  ). 
Ctmatophorides  . 
Cjmatophora,  Hb. 

hybr.  fletcheri,  Tutt  (ocularis  ex  or  ?  ). 
Drepanulides. 
Drepana,  Schrk. 

hybr.  rebeli,  Stdfss.  (curvatula  ^  x  falcataria  9 ). 

hybr.  approximatula,  Apatz  (falcataria  <f  x  curvatula  $ ). 
Anthbocerides  . 
Anthrocera,  Scop. 

hybr.  escheri,  Stdfss.  (trifolii  <f  x  filipendulfe  $ ). 

hybr.  intermedia,  Tutt  (filipendulss  s  x  lonicers  ?  ). 

hybr.  inversa,  Tutt  (lonicene  s  x  filipendulas  9  ). 

hybr.  fietcheri,  Tutt  (trifolii  s  x  lonicersa  9 ). 

hybr.  worthing!,  Tutt  (lonicersB  s  x  trifolii  9  ). 

hybr.  secunda,  Tutt  (loniceras  d  x  fletcheri  9  ). 

hybr.  complexa,  Tutt  (worthing!  s  x  fletcheri  9  ). 

hybr.  confusa,  Tutt  (complexa  cf  x  trifolii  9  ). 

hybr.  oomplicata,  Tutt  (lonicene  <r  x  complexa  9  )• 

hybr.  angloitalica,  Tutt  (filipendulsB  s  x  ochsenheimeri  9  )• 

hybr.  italoanglica,  Tutt  (ochsenheimeri  e  x  filipcnduls  9 ). 

PSTCHIDES. 

Fumea,  Stphs. 

hybr.  pungeleri,  Tutt  (casta  <f  x  affinis  9  ). 
hybr.  inversa,  Tutt  (affinis  d  x  casta  9 ). 


CHAPTER    II. 

MOKORELISATION       IN      LEPIDOPTERA. 

It  is  often  assumed,  as  a  biological  fact,  that  the  crossing  of  indi- 
viduals of  the  same  species  that  have  been  subjected  to  somewhat 
different  conditions  of  environment  usually  results  in  the  production 
of  progeny  that  are  more  vigorous  and  fertile,  and  it  is  generally 
considered  that,  so  long  as  we  keep  strictly  within  the  specific  limit, 
this  law  holds  good,  even  when  the  forms  crossed  constitute  distinct 
local  races  of  special  form  or  colour.  Little  is  really  known  of  the 
limitations  of  this  generalisation,  and  it  is  obvious  that,  if  local  races 
of  special  form,  colour,  or  habit,  engendered  by  different  conditions  of 
environment,  are  the  primary  steps  in  the  development  of  species, 
exceptions  may  possibly  be  found,  for,  coupled  with  this  change  of 
external  characters,  there  may  be  changes  in  the  tissues,  in  the 
functional  details  of  the  organism,  etc.,  superimposed  by  the  changed 
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conditions  of  food,  mode  of  life,  habit,  etc.,  in  other  words,  that  these 
local  races  themselves  vary  in  the  extent  to  which  they  have  travelled 
towards  species,  for  we  have  no  doubt  that  the  internal  physiological 
variations  are  often  of  much  greater  importance  in  the  making  and 
fixation  of  species  than  the  external  differences  which  are  so  patent. 
These  external  differences,  on  which  the  systematist  separates  his 
species,  are  often  merely  outward  marks  of  a  much  more  fundamental 
internal  variation  of  structure  and  function,  difficult  to  observe  and 
still  more  difficult  to  demonstrate.  Whilst,  therefore,  the  general 
principle  may  be  admitted,  that  crossbreeding  between  males  and 
females  of  the  same  species  that  have  been  subjected  to  different 
environmental  conditions  resulting  only  in  superficial  differences, 
usually  results  in  greater  vigour  and  fertility,  it  must  not  be  overlooked 
that,  if  functional  and  internal  structural  changes  have  also  taken 
place,  the  results  may  be  entirely  contrary  to  those  expected,  and  that 
a  lower  grade  of  vigour  and  fertility,  if  not  a  real  approach  to  sterility, 
so  frequently  found  in  the  crossing  of  true  species,  may  be  presented. 
In  this  way,  the  crossing  of  races  of  the  same  species  may  give  very 
different  results  in  different  species,  and  their  study  may  help  much  to 
solve  some  of  the  difficult  problems  growing  out  of  the  subject  of 
hybridism. 

We  have  suggested  here  that  internal  differences  of  structure  and 
function,  changes  in  mode  of  life,  food,  and  habit,  etc.,  have  brought 
about  the  separation  of  specific  forms,  and  that  closely- allied  species 
are  more  often  due  to  a  differentiation  of  function  or  habit  than  to  any 
marked  external  structural  character,  and  hence  we  find  that,  when 
local  races  begin  to  offer  marked  physiological,  i.e.,  functional,  differ- 
ences, the  races  often  lose  that  invigorating  power  that  crosses  of  more 
nearly  related  local  forms  present,  and  produce  offspring  that  are  in  some 
degree  sterile.  But,  although  this  may  be  conceded,  we  must  be  careful 
not  to  assert  that,  because  two  assumed  species  being  crossed  do  produce 
fertile  progeny,  the  two  species  are  not  in  reality  distinct  species,  but 
only  forms  of  the  same  species.  The  attempt  to  make  sterility  the 
test  of  species  has  already  been  put  forward ;  it  can  only,  however,  be 
considered  as  one  of  many  other  tests  of  specific  distinction. 

In  dealing  with  this  subject  it  is  well  to  keep  clearly  in  mind  the 
distinction  between  crosses  of  distinct  species,  resulting  in  the  pro- 
duction of  hybrids,  and  crosses  of  varieties  (local  races)  of  the  same 
species,  resulting  in  the  production  of  mongrels.  The  scientific 
utility  of  the  results  hitherto  obtained  by  crossing  two  forms  of  a 
species,  one  of  w^hich  is  more  or  less  typical,  and  the  other  merely  a 
sporadic  aberration,  or  a  form  which  has  not  yet  developed  into  a 
distinct  local  race,  is  very  problematical,  and  the  results  are,  probably, 
so  far  as  their  bearing  on  the  broad  questions  underlying  hybridity 
is  concerned,  of  little  more  importance  than  of  breeding  any  two  other 
specimens  of  the  same  species  together.  That  the  sporadic  aberration 
happens  to  have  a  marked  peculiarity  of  colour  or  form  (due  possibly 
to  a  matter  of  larval  health)  may  be  nothing,  and,  so  far  as  this  question 
is  concerned,  such  an  aberration  is  not  to  be  considered  on  the  same 
level  as  a  local  race.  The  crossing  of  different  forms  of  a  dimorphic, 
triraorphic,  or  polymorphic  species,  the  two,  three,  or  more  forms  being 
developed  naturally,  in  the  same  locality,  and  occurring  in  the  same 
brood,  must  be  placed  in  a  different  category,  but  the  most  that  can  be  said 
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for  the  results  yet  obtained  by  crossing  one  of  such  forms  with  another, 
is  that  they  may  possibly  throw  some  light  on  the  problems  of  heredity. 
As  soon,  however,  as  a  form  becomes  permanently  associated  with  a 
certain  condition,  or  conditions,  of  environment,  and  has,  possibly,  a 
correspondingly  marked  variation  in  its  internal  structure  and 
functions,  the  results  become  directly  connected  with  the  broad 
problems  relating  to  hybrids  proper,  and  are  likely  to  throw  light  on 
the  origin  of  the  peculiarities  which  so  many  hybrids  undoubtedly 
present. 

As  bearing  on  this  point,  Darwin  writes  {Origin  of  Species^  1884 
ed.,  p.  268) :  *'  It  is  not  surprising  that  the  difficulty  in  crossing  any 
two  species  and  the  sterility  of  their  hybrid  offspring,  should,  in  most 
cases,  correspond,  even  if  due  to  distinct  causes,  for  both  depend  on 
the  amount  of  difference  between  the  species  which  are  crossed.  Nor 
is  it  surprising  that  the  facility  of  effecting  a  first  cross,  and  the 
fertility  of  the  hybrids  thus  produced,  should  all  run,  to  a  certain 
extent,  parallel  with  the  systematic  affinity  of  the  forms  subject  to 
experiment ;  for  systematic  affinity  includes  resemblances  of  all  kinds. 
First  crosses  between  forms  known  to  be  varieties,  or  sufficiently  alike 
to  be  considered  as  varieties  and  their  mongrel  offspring,  are  very 
generally,  but  not,  as  is  so  often  stated,  invariably,  fertile.  Nor  is  this 
almost  universal  and  perfect  fertility  surprising  when  it  is  remembered 
how  liable  we  are  to  argue  in  a  circle  with  respect  to  varieties  in  a  state 
of  nature,  and  when  we  remember  that  the  greater  number  of  varieties 
have  been  produced  under  domestication  by  the  selection  of  mere 
external  differences,  and  that  they  have  not  been  long  exposed  to 
uniform  conditions  of  life.  It  should  also  be  especially  kept  in  mind> 
that  long-continued  domestication  tends  to  eliminate  sterility,  and  is, 
therefore,  little  likely  to  induce  this  same  quality.  Independently  of  the 
question  of  fertility,  in  all  other  respects  there  is  the  closest  general 
resemblance  between  hybrids  and  mongrels — in  their  variability,  in 
their  power  of  absorbing  each  other  by  repeated  crosses,  and  in  their 
inheritance  of  characters  from  both  parent  forms.  Finally,  then, 
although  we  are  ignorant  of  the  precise  cause  of  the  sterility  of  first 
crosses  and  hybrids  ....  yet  the  facts  given  do  not  seem  to  be 
opposed  to  the  belief  that  species  aboriginally  existed  as  varieties." 

In  this,  without  expressly  stating  the  fact,  Darwin  recognised  that 
domesticated  races  that  have  been  brought  about  first  of  all  by  selection 
of  casual  similar  aberrations,  and  weeding  out  from  the  progeny  all 
but  those  possessing  the  superficial  characters  desired,  without  bring- 
ing into  play  any  selection  of  characters  essentially  functional,  are 
distinctly  different  from  those  races  that  have  been  selected  by  nature, 
not  only  as  presenting  some  superficial  external  character,  such  as  colour, 
etc.,  that  fits  each  one  better  for  its  environment,  but  as  also  having 
undergone  some  functional  modification  with  regard  to  some  detailed 
specialisation,  e.//.,  to  some  particular  foodplant,  which  has  separated 
it  to  some  small  extent  functionally  as  well  as  superficially  from  the 
parent  race. 

The  broad  statement  that  we  have  made,  that  the  results  of  crossing 
a  quite  sporadic  aberration  with  an  example  of  typical  form  may 
possess  little  scientific  value,  appears  to  be  well  substantiated  by  the 
experiments  noted  later  with  Mimas  tiliae  and  its  obsoletely- banded 
aberration  (Standfuss),  Abraxas  ulmata  and  its  ab.  suffusa  (Biding),  etc., 
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that  is  to  say,  that  an  aberration  resulting  from  individual  constitutional 
weakness,  or  other  temporary  cause,  is  not  to  be  developed  into  a  special 
local  race,  nor  has  the  progeny  of  such  a  parent  reared  under  healthy 
conditions  any  tendency  to  reproduce  the  form  of  the  individually 
weak  parent. 

Where,  however,  a  dimorphic,  trimorphic,  or  poljTnorphic  species 
develops  its  various  forms  from  healthy  larvae  in  nature,  under  the 
same  or  somewhat  similar  conditions,  it  affords  piimd  facie  evidence 
that  any  one  form  is  kept  from  becoming  predominant  because  the 
others  are  equally  well  protected  and  enter  into  competition  with  it  on 
equal  terms.  The  experiments  enumerated  tend  to  prove  that  this  is 
the  case,  <?.//.,  in  the  case  of  Coremia  ferriujata  (red -banded)  and  its 
aberration  unidentaria  (black-banded),  the  two  forms  of  which  occur 
together  in  most  parts  of  Britain,  it  is  possible  in  a  few  generations,  by 
careful  selection  of  inbred  parents,  to  breed  purely  red-  or  black-banded 
forms.  Similarly  the  experiments  with  Gonodontis  bidentata^  tend  to 
prove  that  where  the  ab.  nifp-a  is  a  protected  form,  it  is  easy,  by  selec- 
tion of  black  parents  and  by  removing  the  ordinary  outside  competition 
of  the  typical  form,  to  rear  artificially  a  race  of  almost  purely  black 
individuals.  Almost  identical  with  this  are  the  cases  of  Lymantna 
monacha  ab.  erenn'ta,  Hemerophila  abniptaria  ab.  fuscata^  and  Amphidasys 
betularia  ab.  doubled  ay  array  of  which  careful  selection  and  the  removal 
of  normal  outside  environmental  conditions  allow  one  to  rear  typical 
or  melanic  races  at  will,  showing  that  very  little  variation  in  these 
conditions  would  convert  these  melanic  forms  from  mere  aberrations  into 
local  races,  which  would  supplant  the  type  in  those  districts  where  the 
conditions  were  favourable  to  their  development.  These  appear  to 
us  to  be  much  more  nearly  of  the  character  of  natural  local  races  than 
does  Spilosowa  lubricipeda  ab.  zatima,  which  appears  to  be  everywhere 
a  rare  aberration  in  a  wild  state,  and  to  have  assumed  its  present 
fixed  varietal  or  racial  characters  from  domestic  selection  spread  over 
many  years,  in  some  cases,  perhaps  nearly  half-a-centur}^  The  racial 
character  of  Bnarmia  repandata  ab.  conreisana,  in  certain  districts,  is 
almost  on  a  par  with  those  of  the  melanic  forms  of  the  species  already 
noted,  viz, J  that  it  is  a  form  able  to  hold  its  own  with  the  type  in  the 
particular  areas  in  which  it  appears  and  is  possibly  due  to  comparatively 
modern  changes  of  the  environment  in  the  areas  which  it  affects.  One 
of  the  most  remarkable  instances  of  racial  value,  in  what  would  other- 
wise have  been  deemed  a  purely  sporadic  and  incidental  sport,  is  that 
of  Zo7ioso}na  annulata  ab.  obsoleta.  The  results  of  Riding's  experiments 
prove  the  racial  value  of  the  form,  but  our  ignorance  of  the  habits  of  the 
insect  does  not  enable  us  to  give  an  explanation  of  its  meaning.  We 
may  surmise  fairly  that  Auiphidanys  betulaHa,  Tephvvsia  crepuscvlaria, 
Gonodmitia  bidentata,  Lymantria  monacha^  etc.,  are  undergoing  racial 
change  for  protective  purposes,  and  in  response  to  a  changing  environ- 
ment, that  possibly,  in  most  of  these  cases,  the  so-called  melanic  form 
is  atavistic,  and  that  the  peculiar  colour  has  been  slowly  acquired  at 
an  earlier  period  in  the  life-history  of  the  species,  so  that  it  has 
always  had  potentialities  in  this  direction,  that  Boai-mia  repandata  ab. 
conversant,  is  the  result  of  a  change  in  the  wooded  haunts  the  typical 
form  loves,  and  is  also  most  probably  atavistic,  whilst  its  var.  sodm-en- 
sium,  has  been  produced  by  its  having  an  entirely  different  habit  (resting 
on  rocks),  but,  as  we  have  just  noted,  we  are  unable  to  give  an  explanation 
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of  the  reason  why  it  is  so  easy  to  breed  out  the  little  omicron  in  the 
centre  of  each  wing  of  Zonosoma  annnlata,  nor  can  we  hazard  a  guess 
as  to  whether  the  abs.  obioleta  and  biobsoleta  are  atavic  forms,  or 
developments  due  to  recent  changes  in  the  haunts  where  they  occur. 
Workers  in  this  branch  of  study  must  not  overlook  the  secondary 
bearings  of  the  experiments  of  Hiding  and  Bacot  when  using  Tephroaia 
crepusculana  ab.  delamei-ensU  as  one  of  the  forms  of  the  species  experi- 
mented on,  for  their  hybrid  experiments  between  T,  ci-epmculavia  and 
T.  bistortata.  Reference  can  be  readily  made  to  the  details  {Trans. 
Ent.  Sor,  Lond.j  1898,  pp.  17-42).  The  influence  of  the  aberrational 
form,  when  used  instead  of  the  typical  form  as  one  of  the  parents,  on 
the  progeny,  was  most  marked. 

It  must  be  conceded,  that  there  may  sometimes  be  considerable 
scientific  value  in  knowing  the  results  of  crossing  a  well-marked 
aberration  with  its  typical  form,  yet  it  must  not  be  overlooked  that  it 
is  still  more  important  to  discover  how  far  the  characters  that  come  to 
the  front  in  an  aberration  are  capable  of  being  made  permanent  by 
selection,  and  also  what  are  the  natural  conditions  of  environment 
that  repress  these  latent  characters,  so  that  they  are  only  occasionally 
exhibited  in  any  brood  bred  under  quite  natural  conditions.  Many 
data  in  this  direction  are  no  doubt  available,  but  they  are  difficult  to 
discover,  and  often  too  incomplete  to  be  of  real  value.  Exact  data 
bearing  on  this  view  of  the  question  are  much  wanted. 

As  an  illustration  of  the  nature  of  the  so-called  **  dominant  '*  and 
''  recessive  '*  elements  that  appear  and  disappear  in  the  progeny 
resulting  from  the  crossing  of  a  type  and  a  well-marked  colour,  or 
structural,  aberration,  we  may  call  attention  to  Raynor's  account  of 
the  breeding  of  the  Jlarofaaciata  {lacticolor)  form  of  Abraxas  yrossulariata 
{Ent.  Hec.j  xiv.,  pp.  821  et  seq.;  xv.,  pp.  8  et  seq.).  In  these  experiments, 
a  first  crossing  of  yrossulariata  S  X  Jiavofasciata  ?  produced  only 
groMulariata^  whilst  inbred  grossulariata  of  this  strain,  i.e.y  with  //aro- 
fasciata  latent  in  them,  produced  seweraX  /favofasciata  ?  s.  These  flavo- 
faxciata  2  B,  again  crossed  with  outside  ^  fjrosHulariata,  produced  no 
flarofasciata,  etc.  Doncaster,  who  has  made  an  attempt  to  explain 
Baynor's  results,  on  the  basis  of  Mendel's  *^  law  of  heredity,  "  observes 
{Ent.  liec,  XV.,  pp.  142  et  aeq.)  that  it  may  seem  remarkable  that 
among  the  children  of  Sk  flarofasciata  there  should  be  none  resembling 
their  mother,  but  that  the  aberration  should  appear  again  in  some 
abundance  in  the  grandchildren,  but  the  results  are  so  exactly  in 
accord  with  what  w^ould  be  expected  according  to  the  Mendelian  law 
of  heredity,  that  it  has  seemed  worth  while  to  draw  attention  to 
the  facts.  In  a  simple  Mendelian  case  w^hen  two  varieties — in  this 
instance  grossulariata  and  Jiavofasciata — are  bred  together,  their 
ofifspring  all  resemble  one  of  the  parents,  and  the  character  of  that 
parent  is  said  to  be  <'  dominant,'*  while  the  character  of  the  other 
parent,  which  disappears  in  the  first  generation  of  offspring,  is  called 
"  recessive."  But,  although  the  recessive  character  disappears,  it  is 
latent,  and  the  hybrid  offspring  produces  germ-cells  bearing  eitJier  the 
dominant  character  or  the  recessive,  but  not  both  characters,  in  the 
same  germ-cell.  If,  now,  equal  numbers  of  dominant  {(grossulariata) 
and  recessive  {flarofasciata)  germ-cells  are  produced  by  each  hybrid, 
and  these  meet  one  another  in  fertilisation  quite  by  chance,  then, 
according  to  the  law  of  probability,  the  insects  of  the  second  generation 
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should  be  in  the  proportion  of  IDD,  2DR,  1 RB,  the  form  DD  representing 
an  insect  derived  from  an  ovum  and  spermatozoon  each  bearing  the 
dominant  character,  BR  from  two  germ-cells  bearing  the  recessive 
character,  and  DB  from  germ- cells,  one  of  which  bore  the  dominant, 
the  other  the  recessive,  but,  in  every  case  where  a  dominant- bearing 
germ-cell  has  taken  part  in  fertilisation,  the  offspring  will  show  the 
dominant  character,  so  that,  in  the  second  generation  from  the  cross, 
one  quarter  only  of  the  insects  should  appear  with  the  recessive  (Jiavo- 
fasdata )  character.  Of  the  remaining  three-quarters,  all  of  which 
will  be  grossulariata,  two- thirds  will  be  hybrid  in  nature,  and  will  give 
recessive  Jiavofasciata  when  bred  together,  while  the  remainder  will  be 
pure  grossulariatay  and  will  never  throw  jiavofasciata  when  bred 
together.  This  particular  instance  is  complicated  by  the  fact  that 
flavofasciata  is  confined  to  the  female,  and,  therefore,  if  a  specimen  is 
paired  with  a  pure  grossidariata,  no  flavofasciata  will  appear  in  the 
offspring ;  but  it  should  be  possible  to  breed  Jiavofasciata  in  every 
generation  by  pairing  it  with  a  dominant  hybrid  (DB)  which  has  the 
grossulariata  character  in  appearance,  but  also  the  recessive  ftavo- 
fasciata  character  in  a  latent  condition.  Mr.  Bay  nor  does  not  tell  us 
what  proportion  of  his  insects  were  Jiavofasciata  in  the  second 
generation  from  the  cross,  but  this  is  a  matter  of  considerable  interest, 
for  if  there  w^ere  much  less  than  a  quarter  of  the  whole,  which  the 
Mendelian  theory  leads  us  to  expect,  it  might  indicate  that  there  is 
a  male  jiavofasciata  which  has  the  character  of  grossulariata,  and, 
therefore,  cannot  be  distinguished  from  it  except  by  breeding  it  with 
a  Jiavofasciata  $  ,  in  which  case  all  the  females  produced  from  such 
an  union  should  be  jiavofasciata.  Not  all  Mendelian  cases  are  so 
simple,  for  there  may  be  two  or  more  characters  which  are  inherited 
separately,  but  it  seems  worth  while  to  call  tbe  attention  of  entomo- 
logists to  the  matter,  for  most  of  the  work  upon  the  Mendelian  theory 
has  been  done  upon  vertebrate  animals  and  flowering  plants,  and  it 
would  be  of  great  value  to  have  additional  evidence  from  insects. 
Further  details  relating  to  this  subject  are  noted  (postea  p.  65),  Baynor 
having  since  bred  (^  s  of  the  Jiavofasciata  form. 

In  dealing  with  the  details  we  have  been  able  to  collect,  relating  to 
the  question  of  mongrelisation,  we  think  it  may  be  well  to  consider 
them  under  the  following  headings. 

I.    Grossing  of  typical  form  jind  local  race. 

Standfuss  is  one  of  the  few  authors  who  has  worked  out  mon- 
grelisation experiments  on  the  basis  of  obtaining  data  similar  to  those 
obtained  by  hybridisation  experiments,  and  Dixey  (Science  Progress, 
vii.,  April,  1898)  considers  the  results  in  many  cases  analogous.  The 
facts  at  our  disposal  concerning  the  crossing  of  a  type  form  with  a 
local  race  may  be  summarised  as  follows  : — 

1.  Callimorpha  dominula  ^  X  PERSONA  $  . — In  these  crossings,  the 
imaginal  issue  produced,  though  very  variable,  resembled  on  the  whole 
dominula  rather  than  persona.  In  one  brood,  however,  a  majority 
more  closely  resembled  the  latter,  whilst  one  specimen  was  even  more 
extreme  than  ordinary  persona.  From  8  to  5  per  cent,  of  the  eggs 
were  sterile  {Hajidbuchy  etc.,  pp.  220-221,  pi.  v.,  figs.  6-10).  Of  the 
five  examples  figured  from  this  crossing,  three  are  noted  by  Standfuss 
as  C,  ab.  romanovi,  Stdfss.  (with  red  hindwings  and  excess  of  black 
markings),  one  is  a  C.  ab.  italica  (with  yellow  hindwings  and  excess 
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of  black  markings),  and  one  is  a  (>.  var.  persona  (with  yellow  hindwings 
almost  entirely  suffused  with  black). 

2.  Callimorpha  persona  ^  X  DOMiNULA  $  . —  In  this,  the  reci- 
procal cross  of  the  last,  the  imagines  also  varied  between  the  parental 
types,  but,  on  the  whole,  came  nearer  to  C.  dominula  than  to  the 
variety,  though  less  so  than  in  the  former  cross.  Of  the  eggs,  from  10 
to  15  per  cent,  were  sterile,  from  which  Standfuss  concludes  that  the 
<7  of  persona  has  already  diverged  from  the  physiological  standard  of 
the  species  {Handhuch,  etc.,  pp.  221-222,  pi.  v.,  figs.  11-15).  ^Of  the  five 
specimens  of  this  crossing  figured  by  Standfuss  all  are  of  the  var. 
romanorif  with  red  hindwings  and  increased  black  markings.  The 
specimens  are  markedly  smaller  than  those  of  the  preceding  cross. 

Standfuss  notes  that  the  imagines  produced  from  each  of  these  crosses 
are  fertile  in  both  sexes.  One  suspects,  from  the  overwhelming  pre- 
ponderance of  dominula  characters  in  both  lots  of  mongrels,  as  repre- 
sented by  the  specimens  figured  by  Standfuss,  that  the  typical  dominula 
is  not  only  the  phylogenetic  type  of  the  species,  but  is  also  the 
predominant  and  more  powerful  form. 

8.  OcNooTNA  HBHioBNA  ^  X  zoRAmA  ?  . —  Although  these  are 
treated  as  distinct  species  by  some  lepidopterists  (ej/.y  Staud.  and 
Beb.,  Cat.,  Srd  ed.,  p.  867),  Standfuss  considers  that  they  are  only 
local  races  of  the  same  species,  the  former  inhabiting  the  Pyrenees 
and  the  latter  the  moimtains  of  Andalusia  and  Aragon  {Handbnch, 
etc.,  p.  65).  The  progeny  of  the  cross  called  by  Standfuss,  zoratjena, 
Staud.,  resembles  a  large  0,  liemiyena.  He  says  that  Kroning  found 
that  the  mongrel  issue  was  fertile  inter  se,  but  quickly  degenerated  in 
size  and  vitality  (Handbuch,  etc.,  pp.  222-228). 

4.  Spilosoha  mendica  ^  X  RUSTicA  $  . — Standfuss  says  that  the 
larvae  resulting  from  a  crossing  of  mendica  ^  x  rustica  $  ,  were 
nearly  always  formed  within  the  egg,  but,  in  some  broods,  not 
one,  and,  in  others,  only  from  8  to  12  per  cent,  hatched.  In  one  case, 
however,  as  many  as  98  per  cent,  of  the  eggs  gave  living  larvae.  All 
the  broods  suffered  severely  from  disease,  the  perfect  insects  reared, 
however,  in  1894,  did  not  show  much  variation,  and  diverged  only  slightly 
in  appearance  from  var.  rnstica.  The  ^  s  were  mostly  light- coloured 
as  in  that  variety,  and  the  darkest  of  them  were  far  lighter  than  any 
S  of  5.  mendica  {Handbuch,  etc.,  pp.  228-224,  pi.  iv.,  figs.  12-18). 
The  two  J  8  of  this  cross  figured  by  Standfuss  represent  one  no 
darker  than  ordinary  ^  rustica  {= stand fussi),  the  other  considerably 
paler  than  typical  S  mendica  (=:mu8).  Caradja  noted  that  the  eggs 
resulting  from  his  early  experiments  gave  only  about  15  per  cent,  of 
larvfe. 

5.  Spilosoma  rustica  <y  X  MENDICA  $ . — This  (or  the  reciprocal) 
cross  was  first  bred  by  Adkin  in  1889,"^  the  specimens  being  noted 
(Proc.  Ent.  Soc.  Land,,  1890,  p.  xl),  the  ^  s  being  of  a  dusky- w^hite 
colour  and  intermediate  between  the  English  and  Irish  forms.  The 
imagines  of  this  reciprocal  cross,  which  Standfuss  reared  from  pupae 

*  It  is  doabtful  whether  Adkin  bred  this  or  the  reciprocal  cross.  His  first 
(Tran».  Ent,  Soc,  Land,,  1890,  p.  zl)  and  second  records  {Proc,  Sth,  Lond, 
Ent,  Soc,,  1890,  p.  56)  of  this  pairing  give  the  parentage  as  mendica  i  x 
rustica  ?  .  His  third  and  fourth  records  (Entom.,  xzvi.,  p.  297,  and  Entom.,  xxz., 
p.  206)  give  the  parentage  as  rustica  <f  x  mendica  ?  ,  and  this  latter  he  now  asserts 
is  the  accurate  parentage. 
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obtained  by  Caradja,  consisted  of  17  ^  s  and  14  ?  s.  These  were  more 
variable  than  the  former  cross-product,  but,  on  the  whole,  inclined  towards 
var.  rustica  {Handhnch,  etc.,  pp.  224-226,  pi.  iv.,  figs.  9-11).  Earlier 
specimens  of  this  cross  were  reared  by  Caradja,  in  1894,  and  named 
by  him  stand fussi  [Soc,  1\nt.,  ix.,  p.  48  (see  Ent,  Hec,,  v.,  p.  189)] ;  he 
further  notes  that  his  experience  of  this  crossing  was  that  every  egg 
yielded  a  larva.  In  1896,  Caradja  gave  further  results  (Soc,  Knt.,  x., 
no.  7)  which  we  have  translated  in  full  (?Mt,  Recy  vii.,  pp.  75-78). 
The  results  of  two  fairly  large  broods  were  very  different,  one  producing  a 
very  variable  lot  of  ^  s,  consisting  of  (1)  24  per  cent,  of  var.  stafuifussi 
(a  form  exactly  intermediate  between  the  dark  smoky-grey  of  S  nfendica 
and  the  milk-white  of  ^  ruatica,  etc.).  (2)  38  percent,  of  var.  mus  (a 
darker  form  nearer  ^  mendica,  but  distinctly  lighter  grey,  etc.).  (8)  23 
per  cent,  of  var.  dara  of  a  pale  dirty  yellow  colour.  (4)  20  per  cent, 
which  form  transitions  between  the  forms  described.  The  second  batch 
yielded  imagines,  most  of  which  he  said  must  be  considered  genuine 
»tamifum,  but  were  more  strongly  dotted  than  the  original  of  that  form  ; 
three  examples,  however,  called  var.  mixta  are  as  pale  as  the  form  clara 
on  the  thorax,  discoidal  cell  of  forewings,  and  outer  margin  of  fringes  of 
all  wings,  the  rest  of  the  wing  area  thickly  sprinkled  with  black  dots. 
Standfuss  gives  three  figures  of  this  cross  (Handbuch,  etc.,  pi.  iv.,  figs. 
9,  10,  11)  of  which  fig.  9  is  noted  as  clara,  fig.  10  as  standfujisi  and  fig. 
11  as  was,  Caradja  concludes  that  the  ^  of  these  crosses  determines 
far  more  essentially  the  external  facies  of  the  mongrel  than  the  $  ,  and 
asserts  that  var.  rustica  is  the  older  form  phylogenetically,  a  conclusion 
with  which  we  entirely  agree.  Caradja  further  notes  that  the  mongrel 
forms  interbreed  freely,^.//.,  stand fussi  ^  s  and  ?  s,  14  pairings;  stamlfussi 
$  X  vig!ndtca  ?  and  stand fussi  ^  x  rustica  $  ,  24  pairings,  every  one 
of  which  produced  fertile  ova.  One  can  only  suppose  that  Caradja's 
comparative  failure  in  obtaining  fertile  eggs  of  mendica  $  x  rustica  2 
must  have  been  due  to  quite  outside  circumstances.  The  experiments 
point  to  the  fact  that  rustica  ^  or  ?  has  more  to  do  with  deter- 
mining the  facies  of  the  progeny  than  has  mendica.  His  later  note 
[Knttnn.,  xxxii.,  p.  296),  referring  to  the  crossing  of  rustica  ^  x stand- 
fussi  $  ,  gives  no  further  particulars  of  importance. 

6.  Emydia  CANDIDA  ^  X  CRIBRUM  ?  . — Schultz  records  the  results  of 
a  crossing  between  the  well-known  Alpine  white  Candida  and  typical 
crihrum.  He  notes  {Intern,  Ent.  Zeit^,  Guhen,  1896,  pp.  184-186)  that, 
of  17  imagines  reared,  15  were  of  the  cnbrunu  and  only  two  of  the 
Candida  form. 

Oporabia  filigrammaria  X  AUTUMNATA. — Allen,  who  has  wide 
experience  in  breeding  these  insects,  considers  filitjrammaria  the 
moorland  and  autumnata  the  woodland  (lowland)  form  of  the  same 
species.  They  pair  readily,  and  the  offspring  are  freely  fertile  inter  se. 
The  imagines  in  their  extreme  forms  appear  to  overlap,  some  specimens 
of  autumnata  being  hardly,  if  at  all,  distinguishable  from  the  lightest 
iorma  of  jiliyrammariay  etc.  In  1900,  Allen  reared  larvse  of  autumnata 
(Fermanagh)  and  Jiliyrammaria  (Lancashire) ;  and  by  retarding  pupte 
of  the  latter,  the  imagines  of  the  two  forms  were  brought  out  at  the 
same  time  so  that  four  pairings  resulted,  viz,,  three  of  filifframmana 
^  X  autumnata  $  and  one  of  the  reciprocal  cross  (autumnata  $  x 
filifjrammaria  $ ). 

7.  Oporabia  filigrammaria   ^  x  autumnata    ?  . — (a)  The  progeny 
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(reared in  1901) resembled  filyirammunain  appearance,  and  autumnata  in 
size.  The  imagines  were  healthy,  a  ^  and  $  of  the  mongrels  were  paired, 
and  from  these  2  ^  s  and  2  $  s  were  reared,  in  1902,  smaller  than  the 
parents,  about  the  size  of  Jilifframmanay  &nd  hardly  so  strongly  marked. 
A  pairing  was  also  obtained  between  a  $  of  the  mongrels  and  a  ^ 
autumyiata,  the  eggs  were  fertile,  and  larvsB  hatched,  but  no  imagines 
were  reared  (Mera).  (j8)  Some  200  ova  were  laid,  about  100  kept,  and 
from  these  11  specimens  were  reared,  7  (^  s  and  4  ?  s  (Allen), 
(y)  112  ova  obtained.  About  60  hatched,  but  less  than  half  of  these 
arrived  at  the  pupal  state,  and  only  7  moths  emerged,  all  ^  s,  average 
size  rather  small,  and  one  a  cripple.  4  pale  specimens  strongly 
favour  autumnata^  one  or  two  being  whiter  than  any  known  jilvfram- 
maria,  the  3  dark  ones  are  more  intermediate,  but  only  one  could  be 
called  fairly  representative  of  the  normal  filifp'ami^aHa  (Prout). 

8.  Oporabia  autumnata  S  X  FniiGRAMMARiA  ?  . — About  70  ova  laid, 
from  which  28  imagines  were  reared,  ]8  ^s  and  10  $  s.  Of  these 
17  <?  s  emerged  before  a  single  2  •  The  specimens  were  rather  small 
(perhaps  due  to  unfavourable  rearing  conditions).  Many  would  pass 
for  undoubted  autumnatxi,  others  were  of  a  nondescript  appearance, 
with  wavy  lines  crossing  the  wings  and  more  or  less  obliterating  the 
markings  (Allen). 

9.  Lasiocampa  quergOs <^  X  MERiDioNALis  ?  S' — («)  S^B and 4  $  s, the 
former  quite  of  the  broad -banded  English  type ;  the  $  s  also  show 
this  broadening  of  the  transverse  bands.  The  larvae  showed  the 
predominant  characteristics  of  the  English  qiierciis  strain  (Bacot 
coll.).  (^)  4  ^s  and  8  $  s,  the  offspring  distinctly  like  British 
qu  Tats  in  both  sexes,  the  S  s  with  the  characteristic  tendency  to  wider 
bands,  the  ?  s  less  red  and  more  yellow  than  the  J  parent  (Warburg 
coll.).  (7)  11  <^s,  the  offspring  small;  the  outer  marginal  area  weak 
in  colour  compared  with  the  S  parent;  the  transverse  bands  narrow 
(Warburg  coll.). 

10.  Lasiocampa  meridionaus  ^  x  viburni  5  . — (o)  The  ^  s  (30)  are 
scarcely  distinguishable  from  the  <?  parents  (the  progeny  is  from  four 
pairings) ;  the  $  s  are  distinctly  yellower  than  the  $  parents,  which 
are  more  than  usually  red  even  for  viburni  (Warburg  coll.).  (jS)  5  <^  s,  all 
showing  rather  more  than  a  tendency  to  the  widening  of  the  transverse 
band  of  fore-  and  hindwings  ;  two  have  them  somewhat  wider  than  any 
viburni  examined,  and  in  this  respect  approach  British  qiiercus  (Bacot 
coll.).  The  great  interest  in  this  cross  lies  in  the  fact  that,  in  every 
case,  the  mongrel  larv©  divided  into  two  series  following  the  larval 
forms  of  the  parent  (white-haired  or  brown -haired). 

11.  Lasiocampa  sicula  ^  x  meridionalis  $  .  ~(a)  3  ^  s  and  1  $  ;  the 
ground  colour  rather  nearer  the  darker  tint  of  mendionalis  than  the  more 
russet  hue  of  sicula ;  the  transverse  band  of  forewing  definite  and 
narrow  ;  the  hindwing  with  the  orange  marginal  area  of  sinda  altered 
to  the  brown  marginal  area  and  narrow  yellow  transverse  band  of 
meridionalis ;  the  $  retains  the  russet  tint  of  sicula,  but  has  not  the 
distinct  pale  outer  marginal  area  of  that  form  (Bacot  coll.).  (p)  2  (^  s 
and  1  $  emerged  the  first  year,  the  males  of  the  russet  hue  oisicnla,  but 
the  hind  marginal  area  of  hindwing  surrounded  with  brown    as    in 


*  For  details  of  the  crossings,  characters  (larval  and  imaginal)  of  parents,  etc., 
antea,  iii.,  pp.  34  et  neq,;  EnU  Record^  xiii.,  pp.  114  et  seq.,  and  pp.  237  et  seq. 
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meridionalis ;  2  <^  s  and  2  $  s  of  same  batch  emerged  second  year,  one 
weakly  pigmented  ^  of  above  form,  the  other  ^  with  full  yellow 
marginal  area  to  hindwings,  as  in  dcula\  $  s  small,  and  had  evidently 
been  ill-nurtured  (Warburg  coll.). 

12.  Lasiocampa  sicula  $  X  QUERcts  ?  . — (a)  8  ^  s  and  10  ?  s,  the 
^  s  almost  identical  with  sicula  except  for  a  gradual  fading  of 
transverse  band  of  forewings  into  the  marginal  area,  and  a  slight- 
trace  of  a  marginal  brown  shade  edging  the  orange  marginal  area  of 
hindwings ;  the  2  s  distinctly  of  the  ?  parent  form,  yellow,  and 
quite  unlike  the  warmer- tinted  ?  sicM^a  (Warburg  coll.).  {^)  21  ^s 
and  7  $  s.  All  the  specimens  comprising  this  brood  larger,  otherwise 
the  ^  8  very  like  the  last  in  ground  colour,  and  follow  the  ^  parent ; 
the  outer  margin  of  hindwing  rather  less  orange-yellow  and  more 
shaded  with  brown  externally,  and  hence  nearer  qiiercus.  The  $  also 
yellow,  nearer  querciis  than  sicula j  although  there  is  a  distinct  trace  of 
the  warmer  sicula  hue  than  in  $  s  of  preceding  brood.  8  $  s  (of  same 
brood),  emerging  after  second  year  in  pupa,  are  very  dark  reddish- 
ochreous,  the  outer  marginal  areas  of  hindwings  scarcely  differing  in 
tint  from  the  rest  of  wings  (Warburg  coll.). 

18.  Lasiocampa  sicula  ^  X  BACOTi  $  .  —  8  ^  s  and  2  $  s ;  the  J  s  having^ 
distinctly  wider  transverse  bands  to  forewings  than  sicula ,  the  grouud 
colour  showing  trace  of  the  sicula  tint,  but  on  the  whole  both  band& 
and  colour  are  nearer  those  of  bacoti  (m^ridionalisxviburni)  than  of 
sicula ;  the  hindwings  in  all  the  specimens  with  distinct  brown  marginal 
border,  in  three  quite  as  well  defined  as  in  vibrntii ;  the  5  s  follow  tho 
2  parent  {mendionalis  x  vihurni), 

14.  Lasiocampa  bacoti  ^  x  sicula  ?  . — 2  ^  s  and  4  ?  s.  The  ^  a 
peculiar,  one  being  very  near  the  g  parent,  with  well-developed 
narrow  bands,  the  other  with  the  transverse  bands  on  the  forewing 
restricted  and  not  quite  reaching  the  costa ;  that  on  the  hindwing 
absent,  the  marginal  area  (including  normal  position  of  band)  being 
very  dark  buff  and  almost  unicolorous,  the  fringes  paler  ;  the  9  a 
incline  rather  to  mei'idionalis  x  vihurni  than  sicula  (Bacot  coll.). 

15.  Lasiocampa  intermedia  ^  x  bacoti  ?  . — 2  ^  s  of  most  bizarre 
appearance ;  a  peculiar  mixing  of  the  dark  chocolate  and  russet  tinta 
of  the  males  of  meridionalis  and  sicula  respectively,  the  transverse 
band  on  the  forewing  being  reduced  to  a  narrow  line,  that  on  the 
hindwing  still  narrower  and  tending  to  obsolescence  (Warburg  coll.). 
II.     Crossing    of    typical   form     and    aberration. — Production    or 

artificial  rages  by  inbreeding. 
We  have  already  stated  that  the  results  obtained  by  crossing  a 
typical  individual  of  a  species  with  an  aberration  of  the  same  species, 
may  have  ver}'  little  scientific  value  from  the  particular  standpoints 
afforded  by  the  results  to  be  obtained  from  a  crossing  of  two 
already  differentiated  species,  or  by  the  crossing  of  an  example 
of  the  typical  form  with  a  highly  specialised  local  race  of  the 
same  species.  Standfuss  has  already  carried  out,  and  published^ 
the  results  of  some  experiments  in  this  direction,  and  summarises 
(Handhuchy  etc.,  pp.  805  et  seg,)  these  results  as  showing  that 
"  when  an  aberration  is  crossed  with  its  parent  form  the  issue  is 
sharply  divided  in  both  sexes  into  specimens  of  the  aberration  and  of 
the  normal  form  of  the  species"  {see  Standfuss,  Bed,  Ent.  Zeits,,  1886, 
pp.  288-9).     We  suspect  that  this  conclusion  largely  depends  upon  the 
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character  of  the  aberration,  ^.//.,  to  illustrate  this  point,  Standfuss 
observes  that  between  the  aberration  intermedia  of  Spilosoma  lubricipeda 
and  the  darkest  of  its  aberrations,  deschamjei,  there  are  many  degrees 
leading  from  one  to  the  other,  but  that  no  transitional  forms  occur  to 
bridge  over  the  wide  gap  between  intermedia  and  luhicipedaj  nor  can 
they  be  produced  by  crossing  these  two.  *'  It  seems,"  Standfuss  says, 
"  as  if  there  were  antagonistic  characters  which  cannot  exist  in  the 
same  individual.'*  When  one  turns  to  Standfuss*  figures  {op,  cit.,  pi. 
viii.,  figs.  11,  12,  18,  14),  one  finds  that  his  fig.  12  is  an  intermedia 
really  fairly  close  to  lubricipeda^  between  which,  however,  we  ourselves 
have  many  examples  bred  with  broods  that  have  given  progeny 
extending  from  the  palest  typical  forms  to  the  darkest  descliangei.  We 
are,  therefore,  in  want  here  of  a  distinct  definition  from  Standfuss  as 
to  what  he  considers  an  intermediate.  The  statement  that  inter- 
mediates are  not  to  be  produced  in  the  manner  described  by  crossing 
these  forms  is  entirely  contrary  to  fact. 

What  one  desires,  in  estimating  the  value  of  results  in  the  direction 
of  crossing  aberrations  with  the  parent  form,  is,  as  we  have  already 
indicated,  a  clear  idea  of  the  value  of  the  aberration  used.  It  is  quite 
certain  that  there  will  be  considerable  difierence  in  the  results  obtained 
if  we  use  for  such  experiments  as  are  here  indicated — (1)  an  individual 
which  is  a  chance  sport  occasionally  (or  frequently)  appearing  in 
nature,  but  with  no  capability  of  becoming  a  fixed  race  under  its 
natural  conditions  of  environment,  or  (2)  one  of  a  selected  race, 
produced  and  maintained  as  such  under  artificial  conditions  of  en- 
vironment through  many  generations,  and  inbred  until  it  has  all  the 
characters  of  a  local  race  rather  than  an  aberration. 

This  point  is  well  illustrated  in  Spilosoma  lubHcipeda  ab.  zatima. 
In  Heligoland,  and  on  the  northeast  coast  of  England,  occasional 
extreme,  and  other  less  marked,  aberrations  of  S,  lubiiclpeda  have 
occurred  for  more  than  a  century  (Cramer,  1782;  Haworth,  1812; 
Wood,  1889,  etc.),  but  the  total  number  taken  in  Britain,  for  at  least 
a  century,  appears  to  have  been  fewer  than  a  dozen,  and  evidence  as  to 
any  greater  regularity  of  its  occurrence  in  Heligoland  and  Holland, 
other  than  as  an  almost  equally  rare  sporadic  aberration,  appears  to  be 
wanting.  Gatke,  in  1882,  had  numerous  examples  bred  in  Heligoland, 
including  intermediates  between  zatima  and  the  type  (see  Entom,, 
xxviii.,  pp.  6-7).  In  Britain,  up  to  that  time,  it  had  never  occurred 
except  as  a  purely  sporadic  and  very  rare  aberration.  From  the 
Heligoland  stock,  a  French  lepidopterist  (and  dealer),  named  Deschange, 
appears  to  have  interbred  extreme  and  intermediate  forms  for  many 
years,  advertising  the  imagines  and  pupae  for  sale  in  the  continental 
magazines,  whilst,  in  1886,  Depuiset  described  and  figured  the  then 
most  extreme  form  known  as  deschamjei^Ann.  Soc,  Ent.  France^  1886,  pL 
iv.,  fig.  4).  In  1889  and  1890,  imagines  were  on  sale  in  Britain,  and  in 
1889,  Clark  exhibited  examples,  so  bought  {Ent,  Bee,  i.,  p.  71).  In 
1891,  Harrison  advertised  for  pupae  of  lubricipeda,  and,  later,  bred  a  ? 
zatima  from  a  pupa,  supposed  to  have  come  from  London  through 
Riches  {Ent,,  xxvi.,  p.  846).  Riches  considered  this  a  mistake, 
asserting  that  he  had  never  bred  the  form,  and  that  it  was  quite 
unknown  as  a  local  form  to  London  lepidopterists  {op,  cit,,  p. 
847),  and  he  further  informed  us  that  South's  description  of  the  ? 
bred  {op.  cit,,  p.  846)  exactly  coincided  with  the  specimens  exhibited 
by  Clark  in  1889.      Tugwell  transferred  {Ent.,  xxvii.,  p.   97)   the 
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probable  home  of  this  pupa  to  Grimsby,  but  there  is  no  evidence 
whatever  that  this  was  so.  Our  own  suspicion  is  that  it  was  un- 
wittingly obtained  from  someone  already  breeding  the  form.^ 
This  $  was  paired  with  a  typical  $  (Idc.  cit.)  and  from  the  progeny  of 
these,  in  1892,  Harrison  obtained  typical  Inbncipeda,  intermediates,  and 
many  zatimaA  Some  of  the  latter  he  paired,  and  from  these  thousands 
have  been  reared  and  distributed  in  British  collections.  It  is  sufficient  to 
say  that  at  this  first  inbreeding  the  characters  of  the  race  were  strongly 
marked  and  fixed.  The  fixity  of  the  zatima  type  in  these  specimens 
was  excellently  illustrated  in  the  results  obtained  by  Tug  well  (Efitoin,^ 
xxvi.,  p.  247)  and  Porritt  {op.  ciL,  p.  296). 

Bateson  notes  {Science  Progresn,  October  1897,  January  1898)  the 
contradictory  results  observed  in  the  breeding  of  varieties  of  Spilosoma 
lubricipeda  as  recorded  by  Burckhardt  (Standfuss,  Hamibnch,  etc., 2nded., 
p.  11),  and  by  South  {Entom.j  1898,  p.  257).  Reconsiders  this  to  have 
been  largely  brought  about  by  atavic  conditions,  and  that  the  results 
depended  upon  the  strain  employed.  With  this  latter  statement  we  quite 
agree.  In  some  strains  of  S,  lub^-icipeda  ab.  zatima ^  used  for  experimental 
purposes,  the  strain  has  possibly  been  more  or  less  inbred  for  from  25  to 
80  years,  whilst  others  have  been  much  crossed  with  typical  forms, 
and  others  recently  produced  by  selection.  In  other  words,  the  results 
depend  upon  the  degree  of  domestication.  He  further  notes  the 
crossing  of  typical  Lymantna  monaclia  with  ab.  eremita^  and  compares 
the  results  obtained  by  Standfuss  and  Fletcher.  The  forms  of  S.  lubrici- 
peda, as  occurring  in  the  reared  broods  in  this  country,  are  of  little 
more  than  aberrative  value,  and  eremita  is  distinctly  an  aberration, 
and  not  a  local  race.  Until  selection  for  some  years  had  been  carried 
on,  one  cannot  but  conceive  that  the  results  produced  by  these  crossings 
would  be  largely  vitiated  by  the  atavic  conditions  necessarily  arising 
in  every  brood.  The  following  experimental  results  throw  some  light 
on  the  points  here  dealt  with  : — 

1.  Spilosoma  ZATIMA  (^  X  ZATIMA  $  . — (a)  Eggs  received  from  Harrison 
(inbred  zatiwa)  in  1892,  produced  larvce  and  pupae  in  due  course,  27 
imagines  appearing  in  April,  1893,  *'  every  example  of  zatima  {radiatd) 
type,  each  true  to  heredity,  varying  in  intensity,  still  all  zatima 
{radiata)y  (/3)  Two  of  these  were  paired,  ova  obtained  in  April,  larvsB 
fed  up  in  May  and  June,  and  between  July  8th  and  end  of  September, 
the  imagines  appeared,  **  all  again  quite  true  to  parental  type,  some 
almost  black, I  etc.,  ....  the  great  point  of  interest  being  the 
remarkable  manner  in  which  the  offspring  followed  the  tyjpe  of  the 
parents  ....  Not  one  relapsed  into  the  normal  lubnHpeda 
form,  although  a  few  were  extremely  pale,  one,  particularly,  had  the 
hindwing  very  closely  approaching  that  of  the  ab.  faaciata,  but  not 

*  This  history  is  given  so  that  future  workers  may  know  of  the  uncertainty  of 
the  origin  of  the  parent  of  some  thousands  of  specimens  since  bred,  and  the 
descendants  of  which  are  in  numbers  in  all  our  collections. 

t  It  is  to  be  noted  that  Harrison  (Trans.  Ent,  Soc.  Loiid.,  1892,  p.  xxix  ;  Ent., 
xxvi.,  p.  S46)  gives  what  he  considers  the  parentage  of  the  zatima  he  bred,  and  that 
he  took  no  part  in  trying  to  prove  their  British  origin.  This  was  attempted  by 
Tugwell  (Ent.,  xxvii.,  pp.  96-97  ;  129-130 ;  206-206)  and  Hewett  (EnL,  xxviii.,  pp. 
8-8  ;  27-30)  whose  statements  are  all  purely  assumptive.  Harrison  wrote  us  that 
he  obtained  pupce  from  several  sources,  and,  therefore,  there  appeared  room  for 
error,  but  that  the  **  parentage  given  he  believed  to  be  correct.*' 

I  We  learn  (Ent.,  xxvii.,  p.  206)  that  there  were  720  eggs  in  this  one  batch, 
and  not  one  resultant  imago  went  down  so  low  in  the  series  towards  the  type  as 
the  ab.  eboraei  (op.  cit.,  p.  206,  fig.  8). 


MONORELISATION   IN   LEPIDOPTERA.  51 

quite  identical.'*  Some  of  the  pupee  went  over  and  produced  imagines 
in  the  spring  of  1894  (Tugwell].  (y)  Eggs  also  received  from  Harri- 
son, and  50  imagines  bred  in  may,  1898,  all  zatima,  approaching 
deschangei,  with  no  paler  ones.  {S)  From  a  pairing  of  these  also,  a  partial 
second  brood,  again  all  zatima,  appeared  in  September,  1898,  etc.(Porritt) . 
[TheVesult  was  the  same  everywhere,  all  those  who  hadeggsinl892  from 
Harrison's  stock  reared  practically  pure  zatima.  For  scientific  purposes, 
therefore,  the  insects  resulting  from  these  early  zatima  must  be  looked 
upon  as  the  progeny  of  a  long  inbred,  highly  specialised,  race  of  this 
form,  and,  therefore,  very  different  from  those  since  obtained  by 
selection  in  various  parts  of  the  country.  Later,  when  crossed  with 
ordinary  lubricipeda,  by  various  lepidopterists,  numerous  pale  examples 
— intermedia  as  well  as  the  type — ^were  produced  with  the  dark  forms.] 
(e)  [Pairing  in  1899,  from  selected  specimens  inbred  for  some  genera- 
tions, parents  originally  from  the  Lincolnshire  coast.  Both  parents  of 
medium  zatima  forms;  fringes  and  central  area  of  forewings  pale;  hind- 
wings  with  only  the  basal  and  inner  marginal  areas  pale;  the  undersides 
with  only  fringes,  nervures,  basal  areas,  and  a  few  streaks  of  buff  colour 
(the  female  with  a  broad  streak  of  the  pale  ground  colour,  extending  from 
basal  area  half  across  the  wings,  parallel  with,  and  near,  the  hind  margin 
of  both  wings;  this  is  absent  from  forewings  of  <^  ,  well-marked,  though 
modified,  in  the  hindwings).]  Beared  74  (^  s  and  74  $  s,  of  which 
1  ^  and  2  ?  s  were  complete,  and  1  S  and  8  $  s  partial,  cripples* 
Using  the  parents  (description  above)  as  standards,  the  upper  wing 
characters  were  classified  as  follows : — 

1.  Reversion  to  Inhricipeda  form — 

FoREwiKOS.    Hindwings. 
A. —  <f  s  with  marked  tendency  to  revert        . .         . .        —        . .  6 

B. —  ,,       ,,    medium        ,,  ,, 

C. —  „       ,,    slight  ,,  „ 

D.— „      „    very  slight    „  „ 

[Note. — One  of  the  specimens  in  A,  as  regards  hindwings,  shows  a  reverse 

(darkening)  tendency  on  forewing,  and  another  specimen  in  D  exhibits  the  same 

tendency.] 

A. —  ?  R  with  marked  tendency  to  revert        . .         . .         —        . .         — 
B. — ,,       I,    medium        ,,  ,,  ..         ..        —        ..        — 

C. —  M      »f    alight  ,,  ,,  ..         ..        —        ..  4 

D. — ,,      ,,    very  slight    ,,  „  ....  6        ..  2 

[NoTX. — Two  specimens  in  C,  and  one  in  D,  have  progressive  forewings.] 

2.  Progression  from  luh-icipeda  form  (i.^.,  darkening   to  greater 
extent  than  parents) — 

A. —  cT  s  showing  increased  darkening. .         . .         . .        12        . .  7 

Dm  *     O  ,t  ,,  .,  •.  ..  ..  aU  .    .  £9 

[Note. — ^Five  of  the  specimens  in  A,  with  progressive  forewings,  have  rever- 
gionajry  hindwings;  three  of  B,  with  progressive  forewings,  have  reversionary 
hindwings.] 

The  pale  hindmarginal  streak  on  the  underside  of  the  forewing  is 
a  distinctive  character  that  may  be  utilised  for  the  purpose  of  study, 
the  similar  mark  on  the  underside  of  hindwing  is  too  much  confused 
with  the  basal  patch.  In  the  brood  under  discussion  the  S  parent 
had  not,  and  the  $  parent  had,  this  mark.  The  details  in  this  respect 
are: — 

Weaker  than  in        Stronger  than 
Absent.  ?  parent.  in  $  parent. 

1.    J  s  with  pale  streak  ..        19        ....        3.5        ....        17 

A*         *8  ),  ,f  ,1  ••  ^O  •  .  •  .  «#9  .  .  .  a  O 


-         ..  3 

5  ..  5 

6  ..         13 
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[Note. — A  few  {B  iB  and  2  ?  s)  damaged  and  crippled  speoimens  ooold  not  be 
used  for  the  study  of  this  character.] 

It  is  remarkable  how  true  this  brood  follows  the  individual  parents. 
Only  three  or  four  (<^s)  are  suggestive  of  lubricipeda,  the  specimens, 
with  these  exceptions,  being  of  the  zatima  type,  though  not  equally 
dark.  The  independence  of  fore-  and  hindwings  with  regard  to  pro- 
gression from  or  reversion  towards  the  Inbricipeda  form  is  to  be  noted. 
Also  the  fact  that  in  the  only  point  of  difference  noted  between  ^ 
and  9  parents  there  appears  to  be  a  marked  tendency  to  cross 
inheritance,  i.e.,  $  offspring  following  ?  ,  and  vice  versa,  {i)  Four 
pairings  were  obtained,  but,  owing  to  neglect  in  larval  stage,  com- 
parative failure  occurred  in  three  instances,  and  total  failure  in  the 
other.  In  one  pairing,  between  an  extra  dark  ^  and  $  ,  still  further 
darkening  was  exhibited  in  the  few  specimens  reared,  a  few  of  the 
specimens  having  the  buff  areas  reduced  considerably  more  than  in 
either  parent  (or  any  specimen  of  the  brood  from  which  they  were 
selected).  From  the  two  other  pairings — (1)  a  dark  ^  and  pale  ?  , 
and  (2)  an  intermediate  ^  and  a  normal  zatima  ^  ,  both  darker  and 
paler  forms  were  produced,  but  in  neither  case  are  the  offspring  paler 
than  the  parents  (Bacot). 

2.  Spilosoma  lubricipeda  ^  X  ZATIMA  $  . — (a)  In  the  spring  of 
1891,  a  pairing  of  this  cross  resulted  in  the  $  laying  about  500  ova. 
Only  part  retained,  which  resulted  in  160  imagines  in  1892,  of  which 
about  one-third  were  zatima^  and  one-third  intermedia  (Harrison,  Proc, 
Ent.  Soc,  London,  1892,  p.  xxix).  {^)  In  April,  1889,  Burckhardt 
obtained  eggs  of  this  cross,  breeding  in  July*  a  number  of  typical 
lubricipeda,  intermedia  and  zatima.  In  July,  1889,  a  pair  of  the  inter- 
media of  this  brood  copulated,  and,  in  1890,  again  produced  the  three 
forms.  Of  these,  pairings  were  effected,  and  results  obtained  as 
follows : — 

a.  Spilosoma  zatima  ^  X  lubricipeda  $  . — Resulted  in  4  lubricipeda^ 
2  intennedia,  8  zatima, 

/3.  Spilosoma  lubricipeda  $  X  zatima  2  • — Resulted  in  11  zatima, 

y.  Spilosoma  intermedia  ^  X  intermedia  ?  . — Gave  25  lubricijyeda, 
15  intermedia,  85  zatima, 

a.  Spilosoyna  intermedia  ^  X  zatima  $  . — Gave  2  lubricipeda,  15 
intermedia,  85  zatima, 

e.  Spilosoma  lubricipeda  ^  X  lubricipeda  2  • — Paired  from  brood  a 
in  May,  1891,  and  produced  in  May,  1892,  84  lubricipeda  And  1  zatima 
(almost  deschamfei), 

8.  Spilosoma  fasciata  ^  xfasciata  $  . — Specimens,  differing  some- 
what from  the  type,  in  the  fasciate  conditions  of  the  lines,  were  selected 
by  Jackson  and  other  York  lepidopterists,  for  some  years,  until,  between 
1880  and  1889,  a  race  was  established  in  which  an  elongate  condition  of 
the  spots  was  combined  with  a  tendency  to  form  a  central  band  across 
the  fore-  and  hindwings.  This  form  is  referred  to  by  Carrington 
{Entom.,  xxiii.,  p.  207) ;  Porritt  {Nat,,  1889,  p.  288 ;  Entom,,  xxiv., 
p.  296),  South  {Entom,,  xxvi.,  p.  846),  Tugwell  {Entom,,  xxvii.^ 
p.  95),  etc.     By  selection,  and  pairing  two  marked  fasciated  examples^ 

*  ThiR  domesticated  double-brooded  condition  of  a  very  marked  single-brooded 
species  has  already  been  noted  in  the  broods  reared  by  Tugwell  and  Porritt  (anted^ 
pp.  50,  51). 
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Tugwell  obtained  a  modification  of  these  inbred  York  examples,  in 
which  the  fascia  is  clearly  and  boldly  shown  on  all  four  wings,  which 
he  named  fasciata,  and  figured  Entom.,  xxvii.,  p.  205,  fig.  4.  But 
even  then,  in  his  most  successful  brood,  50  per  cent,  came  out  quite 
like  the  pale  typical  southern  form  {op,  eit,,  p.  96). 

4.  Spilosoma  ZATiicA  ^  X  FASciATA  9  . — Cross  obtained  May,  1898, 
by  Porritt  {Entom.,  xxvii.,  p.  206),  eggs  shared  by  Tugwell  and  Porritt. 
Tugwell's  results  =  (1)  A  few  catt/z/a  like  the  S  parent.  (2)  Most  specimens 
favoured  the  $  parent,  but  not  one  was  a  pure  fasciata,  almost  all 
being  like  the  race  already  inbred  by  Jackson,  and  known  as  the  York 
form,  which  Tugwell  figures  and  names  eboraci  (Entom.,  xxvii.,  p.  206, 
fig.  2).  This  specimen  is  wonderfully  near  what  Standfuss  figures  (Hand- 
buch, etc., pi.  viii.,  fig.  12)  as  intermediay Bang-Haas,  in  the  latter,  however, 
the  black  marks  of  the  hindwings  reach  back  to  the  fringes.  Many  of 
Tugwell's  more  extreme  eboraci  reached  Standfuss*  figure  in  this 
respect.  Staudinger  {Cat,y  3rd  ed.,  p.  864)  refers  intermedia  to  Stand- 
fuss  (1896)  (not  Bang-Haas),  and  drops  eboraci,  Tugwell  (1894),  as  a 
synonym,  which  is  hardly  accurate,  Tugwell's  name  on  these  dates 
being  the  older.  Jackson's  series  of  fasciata,  of  which  we  possess 
photographs,  are  referred  to  by  Hewett  {Entom.^  xxviii.,  p.  28). 

ZoNosoMA  ANNULATA. — Certainly,  with  no  close  similarity  in  the  form 
of  race  developed,  a  very  parallel  production  of  an  artificial  race,  by  means 
of  the  inbreeding  of  a  rare  natural  aberrational  form,  has  taken  place 
in  Zonosoma  anmdata.  This  little  Geometrid  occasionally,  in  nature, 
produces  a  form  without  the  characteristic  **  omicron  "  in  the  centre 
of  the  forewings,  but  with  the  omicron  on  hindwings  =  ab.  obsoleta. 
In  inbreeding  this  form  an  aberration  without  the  omicron  on  fore- 
and  hindwings  occurred  =  ab.  biobsoleta,  and,  by  selection,  this,  as  well 
as  obsoleta,  were  both  isolated  as  distinct  races.  Hiding's  experiments 
{Ent.  Record,  x.,  p.  289;  xi.,  p.  212,  etc.)  may  be  summarised  as 
follows : 

6.  Zonosoma  obsoleta  J  x  annulata  $  . — Three  pairings  obtained 
May,  1898.  These  broods  produced  78  imagines — 14  ^  s  and  7  ?  s= 
obsoleta,  and  25  ^  s  and  82  2  s  —  anmdata,  i,e.,  27  per  cent,  of  obsoleta 
and  78  per  cent,  of  annulata.     There  were  no  intermediates. 

6-  Zonosoma  obsoleta  <^  x  obsoleta  $  . — (a)  Five  pairings  between 
June  80th-July  1st,  1898.  Larvas  from  these  pupated  in  early  August, 
and  15  per  cent,  of  the  pupse  gave  autumnal  imagines,  all  ^  s  except 
one.  With  one  exception  also,  all  were  without  the  omicron  on 
ioTevnngs  =  obsoleta.  One  also  had  the  omicron  on  the  hindwings 
very  imperfect,  ue.,  intermediate  between  obsoleta  and  biobsoleta. 
The  other  part  of  these  broods  emerged  April- June,  1899,  all 
of  the  form  obsoleta,  16  pupae,  however,  went  on  to  the  autumn 
{Ent.  Rec,  x.,  p.  289 ;  xi.,  p.  212).  (/3)  Three  other  broods 
noted,  all  the  progeny  being  obsoleta  {op.  cit.,  xi.,  p.  212).  (y)  Another 
partial  brood  recorded,  from  inbred  obsoleta ;  two  had  the  hindwings 
faintly  ringed  only,  most  of  the  rest  were  biobsoleta  {op,  cit.  xi.,  p. 
289).  (a)  From  inbred  parents,  experiments  carried  on  for  a  con- 
siderable time  show  that  obsoleta  breeds  true.  There  has  been  no 
reversion  to  type  for  several  years  (Riding,  in  litt,,  December,  1904). 

1,  Zonosoma  obsoleta  ^  x  biobsoleta  ?  . — This  crossing,  from 
inbred  parents,  still  yields  (December,  1904)  a  majority  of  intermediates, 
but  the  omicrons  on  the  hindwings  are  gradually  becoming  much  less 
distinct,  being  often  represented  by  a  few  dots  only.     In  most  of  the 
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broods  there  are  some  ohsoleta,  varying  from  a  few  to  as  many  as 
intermediates  (Riding,  in  litL). 

8.  ZoNosoMABioBsoLKTA  J  X  BioBsoLETA  $  . — One  Small  brood (parents 
very  carefully  selected)  bred  true  this  year  (1904),  but  this  is  the  only 
time  they  have  hitherto  done  so.  [I  often  have  difficulty  in  getting 
the  desired  selections,  the  emergences  failing  to  suit,  and,  fearing  to 
lose  the  race,  I  have  to  mate  with  intermediates.  I  have  not  crossed 
wild  anniilata  with  obsoleta  for  four  years,  so  there  has  been  no  new 
blood  introduced  during  this  time ;  the  imagines,  however,  keep  full 
size,  indeed,  a  few  are  larger  than  any  1  have  taken  with  the  net  or 
bred  from  fullgrown  larvae  beaten  from  maple.]  (Riding,  in  litt,). 
III.     Ckossing  of  typical  forms  with  aberrations  tending  to  develop 

HELANOCHROIG   RACES. 

Having  noted  the  recorded  results  of  mbreeding iSpilnsomalubricipeda 
with  its  domesticated  races,  we  now  refer  to  a  certain  number  of  forms, 
whose  varying  environmental  conditions  are  such  as  to  tend,  in  certain 
districts,  to  the  development  of  a  melanic  race,  side  by  side  with, 
or  gradually  supplanting,  the  type.  The  origin  of  melanic,  albinistic, 
and  analogous  races,  is,  perhaps,  outside  the  scope  of  this  chapter, 
yet,  without  considerable  knowledge  concerning  the  environment, 
etc.,  of  these,  the  bearing  of  experimental  work  in  the  direction 
of  isolating  such  races,  or  bavins^  for  its  object  the  study  of  their 
development,  etc.,  is  largely  missed,  and  the  experiments  them- 
selves rendered  to  a  certain  extent  purposeless.  This  view  we  have 
already  discussed  at  length  (Melaniwi.  and  Melanochroism  in  British 
Lepidof)tera)f  and  simply  add  here  a  note  recently  penned  by  Bacot, 
who  considers  it  a  point  of  some  importance  that  a  small  patch  of  pale 
colour  on  the  upper  (costal)  margin  of  the  hindwing  occurs  in  many 
Awphidasys&h.doiibledayariay  this  portion  being  covered  by  the  forewings 
in  the  normal  resting-position  of  the  moth.  It  suggests  that  the  dark 
form  was  evolved  later  than  the  type,  and  strongly  hints  that  the  dark 
coloration  is  not  due  to  any  sudden  discontinuous  change  or  darkening 
of  the  wing-pigment  as  a  whole,  but  is  the  outcome  of  a  long  course  of 
evolution  in  the  history  of  the  species,  during  which  the  death-roll  of 
individuals  showing  minute  variations  in  the  direction  of  darkening  was 
lower  than  in  the  typical  form,  i.e.,  the  colour  is  due  to  an  adjustment  to 
a  gradual  darkening  of  the  resting- surface  over  at  least  a  portion  of  the 
range  of  the  species.  Such  a  change  may  have  originated  in  a  greater 
humidity  of  the  atmosphere  and  denser  forests,  or,  possibly,  in  part,  to 
a  successive  change  in  the  trees,  of  which  the  forests  themselves  were 
composed,  ^.//.,  pine  replaced  by  oak,  oak  by  beech,  beech  by  birch,  etc. 
Such  a  succession  alone  would  probably  cause  considerable  change  in 
the  facies  of  a  species  without  a  change  in  atmospheric  conditions, 
which,  in  all  probability,  however,  would  be  associated  with  the  change, 
«.//.,  if  it  be  allowed  that  A,  betidaria  started  on  its  career  during  the 
oak  dynasty,  the  comparative  open  nature  of  the  wood  and  the  fact 
that  the  trees  would  hardly  he  in  full  foliage  at  the  time  of  the 
emergence  of  the  moths,  would  be  favourable  to  the  development  of 
the  ''  pepper  and  salt  "  pattern.  The  succeeding  beech  period  would 
give  a  denser  foliage,  and,  as  the  trees  break  into  leaf  earlier,  a  much 
darker  forest  results  at  the  period  when  the  moths  are  at  large,  while 
the  replacement  of  beech  by  birch  would  again  bring  in  lighter 
conditions,  accompanied  by  a  paler  resting  surface.  It  is  probable, 
however,  that  such  a  series  of  changes  could  not  produce  the  extreme 
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forms  without  the  co-operation  of  additional  moisture,  or  some  factor 
antagonistic  to  the  growth  of  lichens.  Granted  favourable  conditions 
on  the  lines  above  indicated,  and  the  evolution  of  a  stirps  of  a  species 
showing  dimorphic  or  polymorphic  conditions  is  only  what  might  be 
expected.  The  apparent  discontinuity,  due  to  the  absence  or  extreme 
rarity  of  intermediate  forms,  would  be  accounted  for  by  the  period  of 
change  being  too  brief,  in  comparison  with  the  long  periods  of 
approximate  stability  that  follow,  to  allow  of  heredity  fixing  the 
intermediate  stages  with  any  degree  of  firmness  in  the  architecture  of 
the  germinal  material.  The  present  appearance  and  rapid  spread  of 
dark  forms,  must,  on  this  hypothesis,  be  explained  by  (a)  the  recur- 
rence of  conditions  favourable  to  the  melanic  race,  putting  an 
enormous  premium  on  the  few  dark  forms  that  would  appear  from 
time  to  time,  (6)  the  desire  of  entomologists  to  possess  the  dark  forms 
leading  to  extensive  artificial  selection  and  rearing  from  dark  stock, 
and  the  escape  of  surplus  imagines  and  young  larvaB  (Bacot).  Such  a 
view  as  this  would  necessarily  tend  to  the  rejection  of  the  opinions  of 
Standfuss,  concerning  Lymantna  monacha  and  its  dark  form  eremita 
(in/Va),  and  postulate,  for  such  forms,  an  origin  by  slow 
response  to  changed  environmental  conditions,  excluding  largely  the 
theory  of  sudden  development  by  discontinuous  variation.  Our  view 
is  distinctly  in  favour  of  the  former,  and  against  the  latter  explanation 
of  the  origin  of  such  forms.  One  suspects  that  all  these  races  are 
atavistic,  and  have  the  potentialities  of  producing  melanic  races  (by 
selection)  within  the  ordinary  variational  limits  of  the  species.  The 
inbreeding  of  these  aberrations,  however,  has  not  been  carried  out  in  a 
sufficient  number  of  experiments  to  give  any  sound  or  reliable  data. 
Some  of  the  crossings,  however,  that  have  been  recorded  are  as 
follows : — 

1.  Grammesia   triorammica  (^   X   BiLiNEA   $  . — Staudfuss   records 
(Handbtich,  etc.,  p.  318)  a  cross  of  this  supposed  parentage,  but  ^ 
really  unknown  ;  67  perfect  insects  resulted,  38  being  trifjrannnira  and 
29  hilinea,  there  being  no  intermediates.     One  of  the  latter  be  figures 
(pi.  viii.,  fig.  10). 

2.  PoLiA  OLHTACEA  ^  X  ouvACEA  ?  . — Eggs  laid  September,  1891, 
hatched  May,  1892  ;  larvae  did  well  till  half-grown,  when  many  died. 
Those  that  pupated  and  resulted  in  imagines  produced  in  every  case 
oliracea.  [Two  typical  chi  ?  s  taken  in  same  locality  and  (^  s  un- 
known, produced  in  each  case  75  percent,  chi  and  25  percent.  oUrarea,] 
(Maddison,  Ent.  Jiec,  iv.,  p.  8). 

8.  Lymantria  monacha  ^  X  EREMiTA  $ . — Staudfuss,  in  1898, 
reared  a  brood  from  a  pair  of  normal  monacha,  from  near  Breslau,  in 
Silesia.  This  brood  contained  one  $  eremita,  which  was  paired  with  a 
normal  monacha  ^ ,  from  Zurich.  The  issue  consisted  of  22  typical 
monacha,  2  ^  s  and  20  $  s ;  28  eremita,  18  (^  s  and  5  $  s,  and  6 
intermediates,  5  ^  s  and  1  $  ,  in  which  the  characters  of  the  two  were 
asymmetrically  mixed,  but  with  no  apparent  tendency  to  gynandro- 
morphism.  One  of  these  is  figured  by  Standfuss  {Handbuch,  etc., 
pi.  iv.,  fig.  4). 

4.  Lymantria  EREMITA  S  X  monacha  $  . — Standfuss  found,  in  1888, 
near  Liegnitz,  in  Silesia,  a  S  eremita  paired  with  a  2  monacha.  The 
result  was  entirely  different  from  that  of  the  reciprocal  crossing  noted 
Uupra),  for  the  issue  contained  every  kind  of  transition  between 
the  two  parent  forms,  whilst  a  few  were  even  darker  than  the  ^ 
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parent.  [Stand! uss  explains  this  by  supposing  that  the  two  specimens 
of  ab.  eremtta,  though  externally  so  much  alike,  possessed  entirely 
different  properties  in  regard  to  their  power  of  transmission  to 
descendants.  He  looks  upon  the  first  eremita  as  a  true  sport  or  aberra- 
tion, and  in  its  case,  he  says,  the  rule,  already  formulated,  held  good 
as  usual.  The  second  eremita  (which  did  not  show  the  particular 
varietal  characters  so  well  as  some  of  its  own  offspring),  he  considers, 
was  a  link  in  the  chain  leading,  by  slight  variations,  to  a  darker,  and, 
presumably,  better  protected  form  of  monacha,  which,  under  the  influence 
of  natural  selection,  is  gradually  developing  itself  in  certain  parts  of 
the  range  of  the  species;  it  took  rank,  therefore,  he  says,  not  as  an 
aberration,  but  rather  as  a  member  of  a  local  race,  and  with  this  its 
behaviour  accorded.  We  consider  this  a  very  wide  conclusion  to  draw 
on  only  two  experiments.  The  immediate  ancestry  of  the  two  specimens 
of  eremita  here  dealt  with  may  have  been  entirely  different.  We  are 
inclined  to  dissent  strongly  from  the  sport  theory  of  the  dark  form 
and  the  extensive  inbreeding  experiments  of  Fletcher  and  others  (the 
results  unfortunately  not  published)  suggest  a  development  very 
parallel  with  doubled  ay  aria  ^  etc.] 

AoLiA  TAU. — From  1885  to  1898,  Standfuss  reared  numbers  of 
Aijlia  tan,  and  named  the  melanistic  specimens  hujens.  So  great  was  the 
difference  in  these  latter  that  Bang- Haas  called  the  extreme  melanic 
form  nigerrima,  and  Thierry-Mieg,  the  least  melanistic /er«iiV/r<i ;  as  a 
matter  of  fact  this  latter  only  exhibits  black  on  the  outer  margin  of 
the  wings.  Standfuss,  in  crossing  these,  notes  that  he  obtained  tau 
and  all  the  different  transitional  forms  of  lumens  (from  fereiiigra  to 
nif/eirima),  but  nothing  between  tati  and  feieniffra'^  has  been  so 
produced.  His  experiments  work  out  as  follows : — In  1888,  Standfuss 
crossed  lugeiis  ^  s  (inbred  for  two  generations)  with  tau  ?  s.  From 
these  more  lutjeyis  were  obtained  in  1889,  and  were  used  in  the  follow- 
ing pairings :  hujens  $  x  tau  9  ;  tau  $  x  lugens  $  ;  luifens  ^  x  Uujeiu  J  . 
The  9  tau  were  in  each  case  of  different  ancestry  to  the  lutfetis  stock. 
The  results  were  : — 

5.  Aglia  luoens  ^  XTAU  9  . — 95  eggs  laid,  86  imagines  reared, 
viz.,  14  ^  s  and  28  $  s  of  tau,  and  81  (^  s  and  18  $  s  of  lugens, 

6.  Aglia  tau  S  X  lugens  ?  . — 82  eggs  laid,  75  imagines  bred, 
viz,,  18  <?  s  and  25  ?  s  of  tau,  and  26  <^  s  and  11   $  s  of  hujem, 

7.  Aglia  lugens  ^  x  lugens  9  . — 89  eggs  laid,  86  imagines  bred, 
viz,,  10  (^s  and  21  9  s  of  tau,  and  84  J"  s  and  21  9  s  of  lugens.  In 
1890,  from  this  brood,  two  more  pairings  of  <?  and  9  lugens  were 
obtained  :  (a)  117  eggs  were  laid,  giving  102  imagines,  viz,,  8  ^  s  and 
8  9  8  of  tau,  and  49  <^  s  and  42  9  s  of  lugeiis,  (^3)  103  eggs  laid, 
giving  87  imagines,  viz,,  8  (^  s  and  7  9  s  of  tow,  and  46  ^  s  and  81  9  s 


*  Just  as  the  %  of  S.  luhricipeda  ab.  intermedia  figured  by  Standfuss  {Hand- 
buck,  etc.,  pi.  viiL,  fig.  12),  appears  to  us  a  very  slight  advance  on  typical  lubrici- 
peda,  when  one  considers  the  character  of  each  parent  {e,g.,  zatitna  in  the  cross 
of  zatima  and  luhricipeda),  so  Aglia  tau  ab.  ferenigra  appears  to  run  somewhat 
close  to  typical  tau  when  one  has  to  take  into  account  that  a  strongly-marked 
lugens  had  been  one  of  the  parents.  There  appears  little  room  for  what  Standfuss 
calls  intermediates  between  A.  tau  and  ferenigra,  or  between  S.  luhricipeda  and 
intermedia :  certainly  nothing  in  our  opinion  that  betokens  discontinuous  variation. 
We  should  say  that  pi.  viii.,  figs.  12,  11,  13,  14,  with  a  type  of  luhricipeda  in  front 
of  12 ;  and  5,  4,  6.  7,  with  a  typical  cT  and  ?  of  tau  following  7,  would  make  a 
very  fair  consecutive  series. 
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of  lugens.  These  imagines,  emerging  in  1891,  had  parents  and  grand- 
parents of  the  lugens  type.  It  wiU  he  observed  that  the  1889  pairings, 
lugens  S  X  tau  2  and  tau  $  x  lugens  ?  ,  gave  roughly  about  50  per 
cent,  of  each  form,  with  a  slight  preponderance  of  forms  resembling  the 
$  parent — in  the  first  case  lugens^  in  the  second  case  tau.  The  1889 
pairing  of  lugens  $  and  $  ,  gave  86  per  cent,  of  tau  and  64  per  cent,  of 
lugens,  whilst,  in  1890,  the  proportion  of  tau  fell  to  a  little  over  11  per 
cent,  in  one,  and  a  little  under  11  per  cent,  in  the  other.  In  each  of 
the  five  cases  about  twice  as  many  $  s  as  ^  s  were  of  the  tau  form ; 
so  that  it  appears  to  be  more  difficult  to  transform  the  2  of  A,  tau 
than  the  ^ . 

8.  Amfhidasts  betulabia  S  X  DouBLEDAYARiA  2  • — (a)  Steiucrt  gives 
{Isis,  1892,  pp.  424-427)  details  of  a  brood  resulting  from  a  2  moth  found 
near  Dresden,  in  June,  1891  (in  which  he  assumes  the  ^  to  have  been 
of  typical  form).  The  result  was  80  J"  and  45  2  betulana,  and 
84  ^  and  56  2  doubledayaria.  Two  of  those  classed  as  betularia 
were  darker  than  ordinary,  and  were  the  only  intermediates.  Stand- 
fuss  thinks  that  these  two  need  not  be  regarded  as  owing  their  darker 
coloration  to  the  cross,  but  as  mere  aberrations  due  to  the  species 
becoming  gradually  darker  in  the  district  {Ha?idbuch,  etc.,  pp. 
815-816).  Standfuss,  in  our  opinion,  is  far  too  much  inclined  to  explain 
away  intermediates  when  they  occur  in  these  crossings.  (/3)  A  typical 
S  paired  with  2  doubledayaria  taken  in  cop,  in  June,  1902,  at 
Brentwood.  The  eggs  divided  between  Bobbins  and  Bacot,  the  latter 
from  his  moiety  reared  282  moths  in  1908,  as  follows  : — 

S  8  118= typical  56  and  doubledayaria  62. 
$8  114=      „      67        „        „        „    47. 

No  intermediates  were  bred.  There  appeared  to  be  some  cross- 
inheritance,  the  majority  of  the  2  s  following  the  pale  J  ,  and  the 
majority  of  the  dark  <J  s  following  the  2  (Bacot).  (y)  A  similar  pair 
taken  in  copula,  at  Rugeley,  in  1904 ;  most  of  the  larvae  escaped,  but 
40  pupa3  were  secured.  From  these  84  imagines  were  bred,  May- June, 
1905,  all  black  doubledayaria  (Freer,  in  Hit.),  (d)  A  pairing  of 
betularia  X  doubledayaria  (at  Willington),  produced  eggs,  from  which  only 
15  imagines  were  finally  reared,  viz.,  7  (^  s  (1  black  and  6  typical)  and 
8  $  s  (6  black  and  2  typical)  (Smallwood,  Ent.,  xxix.,  p.  222). 

9.  Amphidasys  doubledayaria  ^  X  BETULAMA  2  • — (*)  Forty  years 
i\go,  Edleston  obtained  a  crossing,  and  the  progeny  resulted  in  some 
r«^markably  pretty  aberrations,  forming  a  connecting  link  between 
doubledayaria  and  the  type,  but  far  before  either  as  regards  beauty 
{Ent.,  ii.,  p.  150).  (^3)  A  pair  taken  iti  cop.  in  1888,  in  Deiamere 
Forest.  The  progeny  showed  85  per  cent,  black,  15  per  cent,  typical 
(Arkle,  Entom.,  xxii.,  286).  (y)  In  1908,  a  ^  doubledayaHa  was  taken 
in  cop.  with  a  2  betulana,  at  Woodford ;  the  results  of  the  imagines 
that  emerged  in  1904  were  as  follows  : — 

Type.       Var.         Type.  Var. 

cf8        22  21     =     21%  20% 

?8        36  26     =     34%  26% 

67  47  56  46 
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Of  the  43  (fs  22 =51%= type,  following  the  ?  parent. 
21=49%  =  var.  ,.  ^       „ 

Of  the  61  «B  35 =57%= type,  following  the  9  parent. 
26  =  43%=var.  „  <f 

As  the  result  of  "  assembling  *'  at  Woodford,  in  June,  1904,  it  was 
found  that : 

17=  <f  type  =63% 

10 = var .  doubUdayaria = 37% 


27 


100 


(Harrison  and  Main,  in  Utt.) 

10.  AmPHIDASYS  DOUBLEDAYARIA  ^  X  DOUBLEDAYARIA  ?  . (a)  The 

parentage  of  these  two  individuals  was  as  follows :  ^  — the  progeny  of 
typical  ^  (Worthing)  x  black  ?  (Hull) ;  $  —  the  progeny  of  wild 
black  $  from  Market  Drayton.  Of  the  offspring  of  this  pairing  (the 
imagines  emerging  between  June  2nd  and  27th,  1896) — a  very  large 
number  was  bred — about  two-thirds  were  doiibledayana,  and  one-third 
typical.  There  were  no  intermediates  (Bankes,  in  litu).  (p)  Some  ^  e 
and  $  s  of  this  brood  were  paired,  and  a  large  number  of  imagines 
bred  in  May- June,  1896.  All  these  were  unicolorous  black,  and  all  were 
more  or  less  undersized,  not,  however,  for  any  lack  of  food,  many 
being  so  small  as  not  to  be  worth  setting  (Bankes,  in  lift,),  (y)  All  the 
progeny  black,  ^  s  and  ?  s  (Newey,  Ent.,  xxix.,  p.  222^. 

11.  Hemerophila  abruptaria  <^  XFUSCATA  $  . — (a)  An  &h.  fiiscatu  ? 
taken  in  north  London  paired  with  typical  ^ ,  May  22nd,  1896. 
Larvae  from  this  pairing  fed  up  (number  not  stated)  about  half 
emerging  in  August,  1896,  among  which  was  only  one  fuscata,  the 
rest  typical,  the  other  half  emerging  in  May,  1897,  among  which  were 
only  five  fuscata^  the  number  of  intermediates  and  typical  forms  not 
being  stated  (Southey,  Ent,  Rec,  x.,  p.  122).  (p)  Two  broods  with 
this  parentage,  reared  by  Hamling,  in  May  and  June,  1904,  gave  the 
following  results  : 


Broods. 


A. 
B. 


No.  papated. 


23 
32 


No.  type  bred. 


7 
12 


1 
6 


"So./tueata  bred. 


4 
1 


PapsB  died. 


7 
13 


(y)  Another  pairing  obtained  May  26th,  1904.  Of  the  offspring, 
18  were  reared  in  August  of  the  year,  10  (^  s,  5  ahruptan^i  and  6 
fuscatay  and  8  ?  s,  4  abruptana  and  4  fuscata.  The  fuscata  ^  s  were 
darker  than  the  $  s  but  very  small,  much  less  than  the  light  specimens 
of  the  same  brood  (Harris,  Proc,  Ent,  Soc.  Land,,  1904,  p.  Ixxii),  two 
of  the  same  brood  emerged  April,  1906,  1  <y  and  1  ?  abruptaria  {in 
litt.),  (5)  A  pairing  from  Harris'  brood  18a  (jw/ra),  made  May,  1905,  of 
S  abruptaria  x  ?  fuscata^  produced  in  August,  1906,  19  ^  s  and  14  ?  s 
of  fuscata,  and  7  ^  s  and  8  $  s  of  abruptaria  [14  pupae  had  not  yet 
changed  on  September  26th] . 

12.  Hemerophila  fuscata  ^  x  abruptaria  2  • — (a)  Pair  found  in 
cop.  in  nature  in  North  London  on  May  28rd,  1896.  The  progeny 
from  these  resulted  in  80-40  imagines  in  1896.  The  percentage  of 
typical  (pale),  intermediate  (brunneata),  and  dark  (fuscata)  forms  not 
recorded  (Pearce,  Ent.  Bee,  x.,  p.  121).  (/3)  Four  broods  of  this 
parentage  reared  by  Hamling,  in  May  and  June,  1904,  resulted  as 
follows : — 
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No.  papated. 


1  brood 
3  broods 


28 
80 


No.  type  bred. 


No.  ftuetcta  bred. 


7 
10 


2 

7 


7 
31 


4 

17 


Papea  died. 


8 
15 


(y)  A  <J  /uacata  paired  with  a  ?  aAn«/)faria,  May  1905,  from  Harris'  brood 
18a  {infra).  In  August,  1905,  8^8  and  15  $  s  otfuscata  and  8  (^  s  and 
8  $  a  of  aiyruptaria  had  emerged  (two  pupae  not  yet  produced  imagines). 

18.  Hembrophila  fuscata  ^  X  FuscATA  $  . — (a)  Paired  August  12th, 
1904  (from  brood  lly) ;  larvae  hatched  August  28th  and  following  days,  of 
which  57  spun  up  between  October  11th  and  November  5th.  Imagines 
emerged  between  March  24th  and  May  6th,  1905  as  follows :  (^  s  = 
12  fuscato  and  6  abi-uptana,  $8  =  16  fuacata  and  6  abmptaria.  The 
remaining  18  did  not  emerge,  although  the  moths  formed  in  the  pupae ; 
of  these  apparently  11  would  have  been  dark  and  7  pale.  The  dark  ^  s 
much  larger  than  those  of  preceding  autumn  (Harris,  in  litt.,  June 
28th,  1905).  (/3)  A  J  and  ?  of  the  fuscata  from  this  brood  were  paired 
and  fertile  eggs  resulted  ;  the  larvae  fed  up  and  pupated,  and  the 
imagines  emerged  as  a  second  brood  in  August,  1905.  The  67 
imagines  bred  produced  84  cT  8  and  88  $  s,  all  fuscata,  not  a  light 
specimen  among  them  (10  pupae  had  on  September  25th  not  yet  produced 
imagines).  [N.B. — A  ^  and  $  light  abruptavia  of  same  brood  were 
paired,  the  progeny  resulting  in  nine  light  ^  s  and  nine  light  $  s, 
with  no  fuscata  ;  whilst  three  pupae  had  not  changed.]  (y)  An  inbred 
brood  this  year  (1905)  produced  some  20  specimens,  all  of  the  dark 
chocolate  form,  not  a  trace  of  the  ordinary  type  among  them  (Porritt, 
in  litt.,  June  28rd,  1905). 

GoNODONTis  BmENTATA  AB.  NioBA. — A  batch  of  146  ova  laid  by  a  ? 
nigra  ( <^  unknown),  taken  at  Methley,  near  Leeds,  in  1900,  produced  186 
imagines,  66  being  typical,  and  70  nigra,  in  1901.     From  this  brood 
the  following  experimental  crossings  were  obtained,  viz : — 

14.  GoNODONTis  BroEMTATA  ^  X-  BiDENTATA  $  {nigra  strain). — Four 
broods  bred  together.  Largely  died  off  as  larvae,  77  pupae  only  resulted ; 
4  emerged  in  November,  1901,  8  bidentata  and  1  nigra\  64  in  May,  1902, 
28  nigra,  41  bidentata.  The  remainder  did  not  emerge.  Total,  44 
bidentata,  24  nigra, 

16.  GoNODONTis  BIDENTATA  ^  X  NIGRA  ?  (froui  samc  brood). — Three 
broods  kept  together.  Only  60  pupated.  Two  nigra  emerged  in 
December,  1901,  and  28  nigra  and  18  bidentata  in  May,  1902.  The 
remainder  did  not  emerge.     Total,  25  nigra,  18  bidentata, 

16.  GoNODONTis  NIGRA  ^  X  RffiENTATA  $  (from  Same  brood). — Three 
broods  kept  together.  Only  67  pupae  resulted.  These  produced  in 
May,  1902,  87  nigra,  and  10  bidentata.     The  rest  did  not  emerge. 

17.  GoNODONTis  NIGRA  $  X  NIGRA  $  (from  samc  brood). — Four 
broods  kept  together.  Only  120  pupated.  In  December,  1901,  and 
Janaar}%  1902,  9  nigra  and  2  bidentata  appeared.  In  May,  1902,  81 
nigra,  and  4  bidentata.     Total,  90  nigra  and  6  bidentata. 

The  results  of  the  last  four  crossings  summarise  as  follows : — 


1 

Broods. 

Number 

Number 
nigra 
Bred. 

Number 

t™ 

Bred. 

Cripples. 

Did  not 
emerge. 

Pupated. 

ab.  nij^ra 

Type 

Typical  <f  x  ? 
type  s  xnigra  $ 
nigra  d  x  type  ?    .. 
niifra  <r  x  ? 

4 
3 
8 
4 

77 

60 

57 

120 

15 
21 
34 
76 

25 
8 
9 
3 

9 

4 

3 

14 

19 
5 

1 
3 

9 
22 
10 
24 
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Hamling,  to  whom  we  are  indebted  for  these  experiments,  regrets 
that  he  did  not  notice  the  division  of  the  sexes  (For  further  details,  see 
Transactions  of  the  City  of  London  Entomological  and  Natural  History 
Society f  1908,  pp.  48  et  seq,). 

17a.  GoNODONTis  NIGRA  <?  X  NIGRA  $  . — A  black  ?  G.  bidefitata, 
captured  in  1908,  produced  about  66  per  cent,  of  nigra^  and  two  inbred 
pairings  of  nigra  from  these  have  this  year  produced  80  per  cent,  of 
nigra  (Porritt,  in  litt.y  June  23rd,  1906). 

18.  Larentia  nubilata  (multistrigama)  S  Xnubilata  2  . — (a)  Ova, 
to  the  number  of  104,  obtained  March,  1904,  from  nubilata  (the  melanic 
form  of  L.  multistrigaria)  parents.  The  number  of  larvae  pupated  = 
69.     The  brood  divided  as  follows: — Typical  form  18=8  <Js  and  6 

$s;  nubilata  82  =  17  ^^s  and  16  $s;  14  pupaB  failed  to  emerge 
(Hamling,  in  litt.),  (/3)  A  wild  pairing  (at  Skelmanthorpe)  in  1908,  of 
nubilata  X  nubilata^  resulted  in  9  (^  and  8  $  nubilata,  4  ^  and  2  $ 
multistrigaria,  and  2  $  s,  dull  smoky  in  tint,  with  the  markings 
almost  obliterated  (Morley,  m  litt.),  (y)  Captured  black  females  in 
1908,  near  Huddersiield,  produced  about  half  nubilata,  half  typical. 
Black  pairings  from  these  produced  about  76  per  cent,  black.  Black 
pairings  from  these  (but  mixed  with  larvae  from  captured  black 
moths),  again  produced  about  70-76  per  cent,  black,  but  no  data 
available  as  to  what  proportion  were  from  the  captured,  and  what 
from  the  inbred,  nubilata  (Porritt,  in  litt,,  June  28rd,  1906). 

19.  Venusia  gambrica  ab.  bradyi. — Eggs  from  several  dark  captured 
$  s,   ^  s  of  course  unknown.      Only  18  pupae  obtained,  from  these 

7  moths  emerged,  all  dark  lead-coloured  (Porritt,  in  litt^  June  28rd, 
1906). 

IV.     Crossing  op  typical   form  with  aberration  trying  to   set   up 

LOCAL   RACE. 

In  the  western  parts  of  England  and  elsewhere  Boarmia  repan- 
data  passes  insensibly  by  various  gradations  into  a  well-marked  banded 
form,  which  is  evidently  in  these  localities  attempting  to  supplant 
the  type.  The  banded  aberration  is  of  the  greatest  rarity  in  most 
localities.  Similar  local  aberrations  are  set  up  in  the  banded  form  of 
Cidaria  suffumata  in  Kent  and  Yorkshire,  and  possibly  parallel 
developments  have  taken,  or  are  taking,  place  in  many  other 
species.  These  forms  are  possibly  quite  analogous  in  their  development 
with  those  last  considered,  but  the  racial  tendency  exhibits  different 
characters  for  protective  purposes.  The  only  recorded  experimental 
crossings  that  we  can  trace  are  the  following : — 

1.  Boarmia  repandata  ^  x  conversaria  $  . — (a)  A  large  brood  of 
moths  reared  from  the  eggs  of  a  pair  of  normal  repandata  contained 

8  ^  and  1  ?  conversaria.  This  ?  was  paired  with  a  wild  <^  repandata, 
and  produced  10  ^  and  18  $  repandata  and  4  ^  and  2  $  conversaria. 
Intermediate  forms  were  entirely  absent  (Standfuss,  Handbuch,  etc., 
p.  817).  (P)  From  Bristol  eggs  laid  by  conversana  2  (^  possibly  typical) ; 
19  imagines  reared  consisted  of  10  repandata  and  9  conversaria  (South, 
Proc.  Sth.  Lond.  FmU  Soc,  1885,  p.  48,  Trans,  Ent,  Soc.  Lond,,  1887, 
p.  xliv).  (y)  In  1908,  I  reared  a  brood  from  a  wild  Devon  crossing  of 
repandata  x  conversaria ;  about  ten  per  cent,  only  were  conversariu. 
From  these  I  paired  ^  conversaria  with  ?  repandata,  and  in  the  result 
I  obtained  about  40  per  cent,  conversaria,  whilst  from  another  pairing 
of  (^    repandata  and  the    ?   conversaria,  I  got  a  very  similar  result. 
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Those   that  were   not  conversan'a  were  in  these   broods  very  typical 
(Massey,  in  lift,  July  18th,  1906). 

2.  GiDARiA  suFFUHATA  ^  X  PORRiTTn  ?  . — Paired  April,  1891  (Ent, 
xxiv.,  p.  172).  Only  seven  imagines  bred,  all  2  s  (five  typical,  2 
porrittii)  (Soufch).  [Two  broods  of  typical  S  X  typical  ?  are  noted 
at  same  time.  From  one,  8  ^  and  4  $  typical  examples  were 
bred,  and  from  the  other  two  typical  $  s  only.] 
V.     Crossing  of  dimorphic  forms  of  a  species  which  occur  together 

AND   rarely   appear   TO   ATTEMPT    TO    SUPPLANT   EACH   OTHER. 

Probably  the  experiments  here  described  as  carried  out  on  the  red- 
banded  Coremia  ferrugata  and  its  black-banded  form  unidentaria  are 
best  considered  under  a  separate  heading.  Those  of  CidaHa  truncata 
are  very  unsatisfactory,  the  ^  not  being  known  for  certain  in  two  of 
the  cases. 

Coremia  ferrugata*. — Prout  observes  {Tra)i8.  City  Lond,  KnU 
Soc.j  1898,  pp.  27  et  seq.)  that  intermediate  colour  aberrations  are  very 
rare,  suggesting  that,  in  this  species,  from  red  to  black  is  the  simplest 
change,  only  1^  per  cent,  of  a  large  number  bred  being  intermediate. 
Many  others  partially  intermediate,  approach  most  to  red,  and  are 
classed  as  red.  His  results  are  too  detailed  to  be  repeated  at  length. 
We  note  the  following  : — 

1.  Coremia  uNmENTARiA  (black-banded)  ^  x  ferrugata  (red- 
banded)  ?  . — A  large  brood  resulted  in  89  per  cent,  red,  and  61  per 
cent,  black,  forms. 

2.  Coremia  ferrugata  ^  x  ferrugata  $  . — Nine  broods  show  an 
average  of  about  68*5  per  cent,  red,  and  80  per  cent,  black,  forms, 
the  rest  intermediate ;  red  ^  s  came  first  numerically,  then  red  $  s, 
then  black  ^  s,  and  lastly,  black  $  s. 

8.  Coremia  ferrugata  ^  x  unidentaria  $  . — Four  broods  give 
about  46*5  per  cent,  red,  51  per  cent,  black,  and  2*5  per  cent,  inter- 
mediate, forms.  Black  g^  s  were  most  numerous,  then  red  $  s,  then 
black  $  s,  and  lastly,  ted  g  s. 

4.  CoREBnA  uNroENTARiA<y  X  UNIDENTARIA  ?  . — Seveu  broods  yielded 
98*5  per  cent,  black,  none  red,  and  1-5  per  cent,  intermediate.  In  this 
connection  it  should  be  noted  that  6  of  these  7  broods  had  red  $ 
grandparent,  and  in  one  case  both  parents  were  the  offspring  of  a  red 
$  ;  yet  the  1*5  per  cent,  really  represents  only  a  single  intermediate 
specimen.  None  of  the  broods  were  very  large,  but  two  of  them 
contained  16  specimens  apiece  without  a  single  intermediate.  One  of 
these  two  had  a  strong  reddish  tendency  in  the  $  parentage,  and  was 
also  predominantly  red  on  the  S  side  (^  was  one  of  a  brood  with  22 
red  to  18  black.) 

6.  Coremia  UNmENTARiAc^  X  intermedia  $  . — ^Produced  (to  date  of 
record)  three  black  specimens  only. 

The  actual  numbers!  reared  of  14  of  the  broods  of  which  both 
parents  (and  both  $  grandparents)  were  known,  and  which  produced 
828  specimens,  subdivided  into — 

(a)  One  brood,  red    $    (red  $  parent)  x  black  i  (black  $  parent) — ^giving  17 
i  8  and  10  $  8  red,  31  <;  8  and  11  ?  s  black,  0  intermediate,  specimens. 

(b)  Three  broods,  red  9  s  (red  9  parent)  x  red  i  s  (red  ?  parent) — giving  13  (f  a 
and  14  $  s  red,  10  (or  11)  <?  8  and  11  (or  10)  9  s  black,  0  intermediate. 

*  The  allied  red-banded  species  is  known  as  C,  tpadicearia, 
t  In  cases  where  these  numbers  differ  from  those  published  in  the  original  paper, 
the  figures  have  been  supplied  by  Mr.  Prout,  and  include  the  later  emergences. 
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(c)  Two  broods,  black  ?8  (red  ?  parent)  x  red  dB  (red  ?  parent) — ^giving  28 
S  B  and  35  ?  B  red,  88  ^  b  and  35  ?  s  black,  1  s  and  8  ?  s  intermediate, 
Bpecimens. 

(d)  One  brood,  black  ?  (red  $  parent)  x  red  (T  (brother  to  $  ) — giving  5  d*  s 
and  5  ?  8  red,  4  (f  s  and  3^8  black,  0  intermediate. 

(e)  One  brood,  black  ?  (black  ?  parent)  x  black  ^  (black  ?  parent) — giving 
1  (f  and  5  ?  s  black  (rest  died  in  pupal  stage). 

(/)  Three  broods,  black  $  s  (black  ?  parent)  x  black  ^  s  (red  9  parent) — giving 
0  red,  n  SB  and  20  2  s  black. 

{ff)  Two  broods,  black  ?  s  (red  ?  parent)  x  black  e  s  (black  ?  narent)— giving 
0  red,  22  (T  B  and  26  $  s  black,  1  s  and  0  $  intermediate  (some  Btul  in  pupa). 

{h)  One  brood,  black  $  (red  $  parent)  x  black  s  (brother  to  9  ) — ^giving 
Ored,  8  cTB  and  1  ?  black,  0  intermediate. 

Actual  number  of  specimens  reared  in  4  broods  in  which  pedigree 
can  be  traced  back,  in  one  direction  at  least,  for  three  generations, 
produced  175  specimens,  subdivided  into — 

(a)  Black  $  [(?  d  xred  9  s)  black  s  x  {f  s  xblack  $ )  black  $  ]  fertilised 
by  red  s  (captured) — giving  23  <;  s  and  24  $  s  red,  26  j  s  and  23  ?  8  black,  0 
intermediate. 

{h)  Bed  $   [(?  (T  X  black  ? )  black  ^  x  (?  (f  x  red  $  )  red  $  ]  fertilised  by  red 
(f  [(?   (T  xred    $ )  red   s  x{?   s  xblack    $)  black    ?]— giving  l<f  black,    1  d 
red  (parents  closely  related). 

(c)  Bed  9  [(?  (f  X  red  9 )  red  s  x  red  ?  (same  parentage)]  fertilised  by  red 
S  (captured) — giving  27  ^ s  and  25  ?  s  red,  16  SB  and  6  ?  s  black,  0  inter- 
mediate. 

{d)  Bed  ?   [(?  ^  X  red  ? )  red  tT  X  (?  (f  X  red   ? )  red  9  ]  fertilised  by  red «? 
[?  (T  X red  ?  ] — giving  5  (f  s  and  11  ?  s  red,  S  sb  and  4  $  s  black. 

Three  broods  in  which  the  pedigree  could  be  traced  back,  in  one 
direction  at  least,  for  four  generations,  produced  72  specimens,  and 
subdivide  into : — 

(1)  ?  <r  xred  ?   (captured) 

red  <r  xred  ? 


red  s  (captured)  x  red  ?         ?  <f  x  red  ?  (captured) 


red 


S  xred  9 


11  ?     <'^^)     1  ?     (^^*«^)    1  i    (intermediate) 
(2)  •  ?  <?  xred  ?  (captured)    ?  s  xblack  ?  (captured) 


black  s  X  black  9 

I 


?  <r  X  red  ?  red  (T  (captured)  x  black  ? 

■ ^1  I I 


red  s  X  red  ? 


i 


A  I  I 

?  ^    (red)    J  *  (black)    J  ^    (intermediate) 
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(8)  ?  i  xred  i        ?  <f  xblack  « 

I  I  I 


black  i       X      blocK 

I 


4 


red  (f    X  black  ?         ?  <r  xred 

! i  ! ^1 

red  (T  X  rea  ? 

I 


I  I 

1  ?  ('®^)      2  ?  *''**^^'      0  ?  (intermediate) 


(4)  Another  experiment  in  which  the  pedif?ree  could,  in  part,  be 
traced  back  four  generations,  was  made  subsequently — 

?(fxred?    ?<7xred? 

red  (T    X  red  ? 
?  <r  xred  ?        I  I 

X         red  9 

^1 


?  i  xred  %  red  (f 


blacked'  X  black  ? 

r 

^  ^  (all  black). 

(6)  One  brood  in  which  the  pedigree  can  be  traced  back,  in  one 
direction  for  five  generations,  produced  twelve  specimens. 

?  d*  xred  9       ?  ^  xblack  9 
black  (f       X         black  9 

I 


7  J  xred  ? 

1 
red  (f  xblack  9 

1 

red  i 
1 

1 
X       red  9 

1 

?  6  xblack  9 


black  s        X        intermediate  9 
I I 


I  ^  (black)  I  ^  (red)        \  \  (intermediate). 

Summarising,  Prout  notes  (op.  cif.,  p.  80)  that,  in  unidentaria  x 
ferrugata^  and  ferrugata  x  nnidentai*ia,  black-banded  (unidentaria)  forms 
preponderate  as  4  :  8  ....  In  feirufjiataxfen-ugata,  red-handed 
examples  strongly  predominate,  nearly  as  7  :  8.  [Reference  to  Trans. 
City  Lond.  Ent.  Soc.,  1897,  p.  18,  will  show  that  continued  red 
selections  steadily  increase  the  percentage.]  In  crossings  of  unidentaria 
X  unidentaria^  the  red-banded  form  seems  almost  entirely  unable  to 
assert  itself.  Prout  further  notes  that  he  was  much  impressed  by  the 
general  very  direct  response  to  immediate  parentage — especially  if  black — 
nnidentaria  x  unidentaria  producing  black-banded  only,  irrespective  of 
ancestry ;  ferrugata  x  ferrugata  resulting  in  over  two- thirds  red-banded 
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examples ;  whilst  fei-rugata  x  unidentaria  produced  roughly  half  and  half, 
or  black  slightly  in  the  ascendant.  .  .  .  The  potency  of  the  $  and 
of  the  $  parent  seems  roughly  equal,  nor  does  it,  so  far  as  the  statistics 
here  show,  exert  its  influence  more  strongly  on  one  sex  than  on  the 
other  in  the  progeny. 

6.    CiDARIA    ?     TRUNCATA     ^    X  COMMA-NOTATA     $  . — (a)    41    SpCCimenS 

reared,  17  followed  the  $  parent,  24  were  of  other  forms,  18  pale  and  11 
dark  (South,  Proc.  Sth.  Lond.  EnU  Soc.y  1894,  p.  74).  {^)  In  June,  1904, 
small  batch  of  ova  laid  by  $  comma-notata  (^  possibly  typical,  but 
uncertain),  12  imagines  resulted,  5  ^  and  1  $  tmncata,  4  ^  and 
2  $  comma-notata  (Baynor,  in  litt,), 

7.  CiDARiA  coMMA-NOTATA  ^  X  coMMA-NOTATA  $  . — In  May,  1905,  bred 
^  s  and  ?  8  of  this  form  were  paired,  8  $  s  giving  fertile  ova.  They 
produced  very  few  moths,  probably  due  to  inbreeding.  The  results 
were  as  follows : — (a)  4  moths,  i't>.,  1  russata,  8  connna-notata,  (/9)  28 
moths,  viz,y  6  trancata,  and  17  comnm-notatn.  (y)  12  moths,  viz.,  6 
truncatay  and  6  comma-notata.  Of  the  89  specimens  bred,  therefore, 
18  were  truncata  and  26  comma-notata  (Raynor). 

8.  Angerona  prunaria  ^  X  soRDiATA  2  . — Zeller  reared  this  and 
the  reciprocal  cross  in  1885-1886.  (a)  A  brood  of  this  cross,  emerging  in 
1886,  resulted  in  6  ^  and  11  ?  prunai-ia  (speckled),  and  5  ^  and  9  ? 
sordiata  (banded).  In  these  there  were  no  intermediates  (Standfuss, 
Uandhuch,  pp.  818-814).  [Intermediates  are  also  practically  unknown 
in  nature.]  Standfuss  figures  two  of  these  {op,  cit,,  etc.,  pi.  viii,,  figs. 
8-9).  (/3)  Pickett  notes  {E7it.  Rec,  xv.,  pp.  146-147)  obtaining  three 
broods  of  this  cross.  He  reared  them  altogether  and  obtained  89  S"  &nd 
21   ?  prunaria,  and  47  <^  and  25  2  sordiata. 

9.  Angerona  sordiata  ^  x  prunaria  $  . — (a)  Of  this  cross,  Zeller,  in 
1886,  reared  a  brood  resulting  in  61  ^  and  88  $  prunaria,  and  88  <^ 
and  30  $  sordiata.  Standfuss  notes  that  there  were  no  intermediates* 
[We  should  add  that  one  would  expect  none]  (Handbuch,  etc.,  p.  314). 
()3)  Pickett  notes  {Ent.  Rec,  xv.,  pp.  146-147)  two  broods  of  this  form, 
which  together  resulted  in  46  3"  and  23  ?  prunaria  and  38  <?  and 
17   ?  Hordiata. 

10.  Angerona  sordiata  ^  X  ?  . — Zeller  reared  among  a  large  brood 
from  a  pair  of  normal  prunaria,  8  ^  and  2  5>  sordiata^^\  (a)  Pairing  a  ^ 
and  $  of  these,  Standfuss  obtained  8  S"  aiid  10  $  prunaria,  and  24  ^ 
and  18  $  sordiata  {Handbuch,  etc.,  p.  815).  (/3)  Pickett  also  inbred  this 
form,  riz,,  8  broods  (light-banded  ^  x  light-banded  2  ),  and  (y)  1  brood 
(dark-banded  <?  x  very  light-banded  $  ).  The  first  (3  broods)  resulting 
in  78  banded  S"  s  ^^^  87  banded  ?  s,  and  the  second  (1  brood)  pro- 
ducing 64  dark-banded  S  s  and  86  dark-banded  $  s  {Ent.  Rec,  xv., 
pp,  147-148). 

11.  Abraxas  grossulariata  (^  x  flavofasciata  ?. — The  ab.  flavo- 
fasciata,  Huene  {  =  lacticolor,  Raynor)  is  a  rare  form  of  the  species  occur- 
ring sporadically  with  the  type.  Raynor  gives  an  account  of  breeding 
the  same  in  the  Ent.  Record,  1902,  pp.  82  et  seq.  When  a  $ 
flavo fasciata  was  paired  with  a  S^  grossulariata,  no  flavofasciata  appeared.. 
When,  however,  these  (in  appearance)  grosstdanata  inbreds  were  paired 

*  It  may  be  well  to  observe  here  that  Pickett  reared  three  broods  of  prunaria 
(T  X  jftrunuria  9  ,  and  from  them  obtained  89   cf  s  and  45    ?  s  without  a  sordiata 
among  them  (Ent.  Rec,  xv.,  p.  147). 
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together,  ^vbtbI  flavofasciata  appeared  in  the  progeny.    Some  of  these 

were  then  paired  with  normal  ^  f/ro$Hulariata,  presumably  of  different 

stock,  and  again  no  Jiavofasciata  appeared.      In  1904,  Baynor  and 

Doncaster  had  gone  further  with  regard  to  the  question  of  heredity 

and  sex  determination   in   these    crosses,   and    gave    the  following 

summary  to  date  : — The  ab.  Jiavofasciata  is  recessive  in  the  Mendelian 

sense,  not  appearing  at  all  in  the  first  cross.     In  the  offspring  of 

heterozygotes  paired  together,  half  the  females  are  flavofaiciata,  the 

remainder  of  the  females,  and  all  the  males,  being  normal  grossu- 

lariata,  «.//.,  the  numbers  bred  in  one  family  of  this  class  were  25 

normal  ^  s,  14  normal  $  s,  9  ffavofasciata  $  s ;  in  another,  22  normal 

<y  8, 9  normal  2  s,  1\  flavofasciata  ?  s  (1).  When,  however,  aflavofasdata 

?  is  paired  with  a  first  cross  ^  (namely,  F$  xG(F)^;,  among  the 

offspring  not  only  some  of  the  females,  but  also  some  of  the  males, 

are  flavofasdata  (2).     The  numbers  available  are  not  yet  enough  to 

determine  with  certainty  what  are  the  proportions ;   in  one  family 

there  were  10  normal  and  6  flavofasciatn  (^  s,  4  normal  and  2jiavofasciata 

$  s.     The  facts  may  be  summarised  in  genealogical  tables  thus : — 

1.  F?  xG<r 

I 


J 


G{F)  ?  X  G(F)  cT 

r       I 

?     1G(F)  ?     2G  cT  ( =  probably  1G(F)  cf  +  IGG  <r ) 


2.  F?  xG<f 


G(^ 


)«r  xF? 

I  I  1 

F?  G(F)?  F«f  G(F)<r 
The  experiments  are  of  importance  in  relation  to  Castle*s  hypo- 
thesis that  gametes  bear  one  or  the  other  sex,  and  that  certain  somatic 
characters  may  be  coupled  with  a  given  sex  in  the  gametes.  The 
hypothesis,  if  somewhat  modified,  is  in  excellent  accord  with  the  facts; 
but,  until  we  know  the  result  of  the  pairing  flavofasdata  $  x  cross- 
bred $ ,  it  would  be  premature  to  draw  far-reaching  conclusions. 
[Explanation  of  exhibit  at  the  meetings  of  the  British  Association, 
Cambridge,  1904.] 

12.    AbBAXAS   GROSSULABIATA   ab.    FLAVOFASCIATA    $    X     FliAVOFASCIATA 

$  . — In  July,  1904,  <?  s  of  ab.  flavofasdata  were  bred  for  the  first  time. 
One  was  paired  with  a  $    of  same  aberration.    Of  the  progeny,  18 
imagines  were  reared  in  1905,  all  of  the  ab.  flavofasdata  (Baynor, 
Ent.  Rec.,  October,  1906). 
VI.     Cbossino    op    typical    fobhs    with     possible    constitutional 

ABEBBATIONS. 

These  crossings,  as  may  be  supposed,  appear  to  fail  almost  entirely 
in  carrying  on  the  special  aberrational  forms  apparently  due  to 
constitutional  weakness,  t.^.,  the  latter,  per  se,  is  not  handed  on  to 
the  progeny,  but  must  be  engendered  anew  by  fresh  abnormal  and 
unsatisfactory  conditions.  Standf uss  notes  that  the  crossing  of  typical 
Issoria  lathonia,  Gaztropacha  tremulifolia,  and  Agrotis  linogriseay  with 
aberrational  forms  of  the  respective  species,  resulted  in  no  aberrative 
individuals  in   the  progeny   {Insekten   Bihse^   xix.,   p.   168).     Other 
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experiments  noted  in  more  detail,  bearing  on  this  phase  of  the  subject, 
are  as  follows  : — 

1.  Mimas  tilim  $  xobsoleta  ?. — Two  broods.  The  first  brood 
gave  72  imagines,  all  normal;  the  second,  65  moths,  all  normal 
(Standfuss,  Insekten  Horsey  xix.,  p.  168). 

2.  MiHAS  OBSOLETA  ^  X  TUAJR  2  . — Three  broods.  First  produced 
69  moths,  68  normal,  and  1  $  slightly  aberrant ;  the  second  gave  62 
moths,  51  typical,  and  1  $  of  the  obsoleta  form ;  the  third  resulted  in 
81  imagines,  77  being  normal,  1  ^  and  1  $  of  the  obsoletn  form,  and 
1  S  and  1   $  intermediate  (Standfuss,  Insekten  Bdrse,  xix.,  p.  163). 

8.  Abraxas  ulmata  (?)  ^  x  suffusa  $  . —  [The  ^  may  also  have 
been  suffusa.  Eggs  obtained  1897  {Ent,  Kec,  ix.,  p.  804).]  (a)  70  imag- 
ines bred — 67  typical,  8  slightly  suffused,  none  followed  §  .  The  colour 
of  ab.  sulf'usa  is  due  to  an  extension  of  the  bluish -grey  scales  over  the 
whole  wing  area ;  there  are  no  melanic  scales.  The  aberrations 
appear  to  be  caused  by  disease,  or  perhaps  by  certain  meteorological 
conditions  acting  on  pupae  with  deficient  vitality  (Riding,  Ent  Rec, 
X.,  pp.  268-264).  (p)  The  experiment  was  repeated  in  1898,  and  40 
imagines  were  bred  from  suffusa  $  x  suffusa  $  parentage.  All  these 
were  typical  ulmata^  not  one  resembled  the  $  parent.  There  were 
not  even  unusual  blotches  on  any  of  the  specimens  (Ent.  Bee,  xi., 
p.  290). 

VII.     Dimorphism  in  one  sex. 

Although  rather  outside  the  scope  of  this  chapter,  we  may  note 
that  information  is  badly  needed  of  the  percentages  of  dimorphic 
progeny  in  those  species  in  which  the  dimorphism  is  confined  to  one 
sex.  The  problem  involving  the  cause  of  the  maintenance  of  this 
dimorphism  in  one  sex,  might  also,  in  some  cases  at  least,  with 
sufficient  experimental  trials,  be  more  or  less  satisfactorily  solved.  In 
Spilosoma  wendica,  this  dimorphism  is  confined  to  the  (^  s  in  which 
there  are  two  forms — mendica  (dark),  and  rustica  (light),  but  rarely 
occurring  in  the  same  locality,  that  is,  it  is  racial,  whilst  in  Dryas 
papkia  it  is  the  ?  that  is  dimorphic — paphia  (brown),  and  ralesina 
(greenish -black),  and  in  Colias  edusa  also  the  dimorphism  is  in  the  2 
— edusa  (orange),  helice  {white),  and  in  these  the  dimorphic  forms  occur 
together,  Le,,  the  dimorphism  is  aberrational.  But  we  have  few  detailed 
experiments  giving  useful  information  on  the  various  points  arising  out 
of  a  study  of  this  dimorphism.  At  present  we  can  only  find  the 
following : — 

1.  CoLiAS  edusa  ^  XHELicE   $. — (a)  Four  $s  laid  between  850 

and  900  eggs  in  August,  1900.     Larvee  fed  up  quickly,  and  pupation 

took  place  in  September.     The  imagines  emerged  in   October,  and 

totalled  802  J'sand  285  $s=587  of  both  sexes.     Tabulated,  these 

worked  out  as  follows  : — 

Total  specimeiiB . .  (T  s  302  56-2% 

typical . .  $  8  126 )  oqk  23-3% 

helice. .  ?  8  llOj^^^ 20-6% 

537  1000 

Female  resulte . .  typical  125         53*2% 

helice  110  46-8% 

236  100-0 

(Frohawk,  Kntow,,  xzziv.,  pp.  3-6.) 
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fi.  A  ^  helicey  captured  in  the  south  of  France  by  Chapman,  laid  freely 
in  England,  and  a  long  series  of  imagines  was  bred  by  Main  and 
Harrison,  the  percentage  of  the  edusa  and  helice  forms  of  the  females 
working  out  as  follows : — 

Total  specimens.,  (f  8=  79       58% 

type..?s=  19)7,  13%l47<^ 

var...?s=  52r^ S4%r'^ 

150  Too 

Of  the  ?  type=  19       27% 

variety=  52       78% 

71  100 


Plate  V. 
(To  he  bound  facing  p.  69.) 

EOGB   OF   AODISTID   AND   PLATYPTILIID   Pl.DMES  X  2U. 

Fig.  1. — Adactyliu  benneiii,  in  sitt'i  on  leaf. 

Fig.  3. — PlatyptUia  gonodactylay  in  situ  on  leaf. 
Fig.  5. — PlatyptUia  Uodactylu^y  in  gitii  on  leaf. 

Fig.  7. — Marasmarcha  lunaedactyla^  in  sitii  on  leaf. 

Fig.  2. — Maraftmarcha  tuttodactyla^  on  paper. 

Fig.  4. — Capperia  heterodactyla^  in  situ  on  leaf. 

Fig.  6. — OxyptUus  parridactyUij  in  situ  on  hairs  of  Hieracium. 

Fig.  8. — Buckleria  pallidum ^  in  situ  on  hair  of  sundew. 


THE    8PHING0-MICR0PTERYGID    STIRP8. 
(Co7itinued  from   Vol,  /.,  p,  546,) 
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Superfamily  IVa :  ALUCITIDE8. 

Historical  account  of  the  AXiUciTiDES. 

Linn^,  in  1758,  first  grouped  {Syst,  Nat.,  xth  ed.,  p.  296)  the 
plumes  under  the  name  ** Ahi^dtaey*'  which  he  diagnosed  as:  *<Alis 
digitatis  fissis  ad  basin,"  and,  on  p.  542,  quite  at  the  end  of  the  lepi- 
doptera,  he  describes  Alucita  monodactyla.  A,  didactyla  (in  Lonicera 
xylosteo),^'  A,  tridactyla^  A,  tetrad actyla^  A.  pentadactyla  and  A.  hexa- 
dactyla.  Several  authors — Petiver,  Bay,  Frisch,  Reaumur,  Bdsel,  etc. 
— ^had  previously  figured  various  species,  and  references  to  these  are  to 
be  found  in  the  synonymy  of  the  earliest  writers  who  used  the  primi- 
tive form  of  so-called  binomial  nomenclature,  e.g.y  Reaumur  figures 
and  describes  monodactyla  {MSmoires,  etc.,  i.,  p.  828,  pi.  xx.,  figs. 
12-15),  yentudactyla  (p.  822,  pi.  xx.,  figs.  1-4),  and  hexadactyla 
(p.  824,  pi.  xix.,  figs.  19-21) ;  Rosel  figures  {In«,  Beliist.f  i.,  phal.  4,  t. 
5) — pentadactyla,  etc.  In  the  Fauna  Suedca,  2nd  ed.,  p.  870,  Linn^,  'with- 
out further  diagnosis  of  the  group,  mentions  as  Swedish  species — Alucita 
monodactyla t  A,  didactyla  (in  Geo  rivalt),*'  A.  tesseradactykif  A.  tetra- 
dactyUiy  A,  pterodactyla,  A.  pentadactyla  and  A.  hexadactyla,  whilst, 
in  1767,  in  the  Systema  Naturae,  xiith  ed.,  p.  899,  he  mentions  A. 
monodactyla,  A.  didactyla,  A.  tridactyla,  A.  tesseradactyla,  A,  tetra- 
dactyla,  A.  pterodactyla,  A.  pentadactyla  and  A.  hexadactyla,  Linn6 
would  appear  from  this  to  exclude  A.  tridactyla  as  a  Swedish  insect, 
although,  strangely,  he  gives  the  exact  diagnosis  of  tridactyla  from  the 
Systema  Naturae,  xth  ed.,  p.  542,  for  his  tetradactyla  of  the  Fauna 
Suecica,  2nd  ed.,  pp.  870-871.  In  1761,  Poda  uses  {Ins.  Mm. 
Graecensis,  p.  94)  the  Linnean  generic  name  Alucita  for  pentadactyla, 
in  his  list  of  the  species  in  the  Oratz  museum.  In  1762,  Geoffroy, 
for  no  apparent  reason  whatever,  and  in  full  knowledge  of  Linn6 
having  named  the  group  *^  Alucitae  "  (as  shown  by  his  references), 
renamed  {Hist,  des  Insectes,  ii.,  p.  90)  the  plumes,  "  Pterophorus,** 
figuring  (pi.  xi.,  fig.  6)  pentadactyla  as  *'  Le  pterophore  *'  and  diagnos- 
ing Pterophonis  as : 

Antennaa  filiformes.  Lingaa  spiralis,  alas  ramoss,  ramis  pilosis.  Chrysalis 
nuda,  horizontalis. 

He  describes  three  species  (without  technical  names),  viz,,  pentadcLctyla 
(with  reference  to  Reaumur,  Mimotres,  i.,  pi.  xx.,  figs.  1-2),  mono- 
dactyla (with  reference  to  pi.  xx.,  figs.  12-15),  and  hexadactyla  (with 
reference  to  pi.  xix.,  figs.  19-21).  In  1768,  Scopoli  {Knt.  Cam.,  p. 
256)  also  dealt  with  the  group,  referring  to  Linn^'s  species,  and  using 
the  latter*s  name  ^^  Alucitae  "  for  it.  He  maintained,  however,  Pha- 
laena  in  a  generic  sense,  and  described  Phalaena  didactyla,  P.  bipuncti- 
dactyla,  P.  pterodactyla,  P.  tridactyla  and  P.  hexadactyla.  In  1764, 
Miiller  gives  {Faun,  Ins.  Fridrichsdalina.,  p.  59)  descriptions  of  seven 
plumes,  under  the  name  Alucitae  [although,  strangely  enough,  he 
diagnoses  the  group  (p.  xix)  under  the  name  Pterophorus]  ,viz.,  Alucita 
monodactyla,  A.  didactyla,  A.  pterodactyla,  A.  tesserada^yla,  A,  tetra- 

*  This  error  as  to  foodplant  was  oorreoted  in  the  Fauna  Suecica,  2nd  ed.,  p. 
370,  where  *'  Lonioera  zylosteo"  is  changed  to  **  Geo  riTali." 


HISTORICAL   ACCOUNT   OF   THE   ALUCITIDES.  71 

dactyUif  A,  pentadactyla  and  A,  Iieterodactyla ,  whilst,  in  1771,  De  Geer 

describes  and  figures  {MSm,   Hist,  Itisecten,  ii.,  p.  260)  Alucita  didac- 

tylaj  L.,  and  A,  pterodactyloy  L.,  which  were  renamed  by  Retzius  {Ge7i, 

et  Spec.  Insect.,  p.  86),  in  1783,  albofasciatus  and  f uncus  respectively. 

In  1772,  Bechmann  gives  {Linn.  Syst.  Nat.  in  Epit.,  p.  168)  under 

Pfialaena  Alucita — duiactyla,  pentadactyla  and  hexadactyla.     In  1775, 

Fabricius  followed  {SyU.  Ent.,  pp.  671-672)  Geoflfroy,  in  the  use  of 

Pterophorun,  and  unaccountably  refers  some  twenty  species  of  Tineina 

{sens,  lat.)  to  Alucita,     He  diagnoses  Pterophorus  as  : 

Palpi  lineares.  Lingua  exserta,  membranacea.  AnteDnse  sefcocesB  -  Ptero- 
phorus monodcLctylus^  P.  didactylus^  P.  tridactylus^  P.  texseraductyluSy  P. 
pterodcLctyltiM,  P.  peiitadaetyluf  and  P.  hexada4:iyl%is. 

In    1775,   Schiflfermiiller  and   Denis    published    the    Schwett.    Wien. 

(republished  in  1776  as  the  System atisches  Verzeichnisn),  and  enumerated 

(pp.  144-146)  under  the  name  Alucitae,  the  following  species : — Alucita 

ochrodactyla  (Blass   rothlicbgelbes   Geistchen),  A.   didactyla,   L.,    A. 

irichitdactyla    (Braunes    weissgestrichtes    Geistchen),    A,    calodactyla 

(Dunkelbraun,  und  oraniengelbgemischtes  Geistchen),  A.  rhododactyla 

(Heckrosen   Geistchen,    larv.    Rosa    canina),  A.  jHerodactyla,  L.  (Le 

Pterophore  brun,   Geoflf.,  larv.  Convolrulo  arvensi,  pi.  ia,  fig.  8;  pi.  i6, 

fig.  8),   A,  leucodactyla  (larv.   Pulmanaria   officinale) ^  A.   nw/adactyla 

(Weisslichtes  braunlichtgeflecktes  Geistchen),  A.  pentadactyla y  L.,  and 

A.   hexadactyla,   Linn.      On   p.  820,   these   authors  further   add  A. 

chrysodactyla  (Braunes  Geistchen  mit  goldglanzen  den  Querstrichchen), 

A.  uiictodactyla  (Flachsbliithfarben,  bleichroth  und  braungemischtes 

Geistchen),  A.  yonodactyla  (Braunlichtweisses  Geistchen    mit   cinem 

diistern    Dreyeckfleckchen),    A.    yalactodactyla     (Milchrahmfarbenes 

Geistchen  mit  einem  diistern  Puncte).     In  1776,  Sulzer  described  and 

figured  {Geschichte  der  Insecten,  p.  168)  three  species — Alucita  dlptera 

(=^gonodactyla)y  A.  tetradactyla  {=7nonodactyla).  A,  paradoxa  (evidently 

not  a  plume),  whilst,  in  1777,  Scopoli  gives  {Introductio  Hint.  Nat.,  p. 

428)  the  following  generic  diagnosis  : — 

AliB  saltern  posticae  laciniatee.    Pedes  longi — Alucita^  Schiffermiiller. 

Although  Scopoli  cites  no  types,  he  evidently  restricts  the  genus  to 

the  long-legged  plumes,  i.e.,  to  the  superfamily  we  are  here  treating, 

and   excludes   the   Omeodids.      In    1779,    Leske    gives    {Anfanysgr, 

Naturff.,  p.  464)  only  pentadactyla  to  illustrate  his  Plialaena  Alucita ;  in 

the  same  year  Blumenbach  notes  {tlandb.  Nat.,  p.  872)  he.vadactyla  as 

typical  of  Alucita.     In  1781,  Barbut  makes  {Genera  Insect.  Linn.,  etc.) 

pentadactyla,    Linn.,    the    type    of    Alucita.,    whilst,    in    the     same 

year,  Goze  collected  {Ent.  Beit,,  iii.,  pt.  4,  pp.  171  et  seq.)  the  various 

species  already  described,  with  their  synonymy,  but  he  appears  to  use 

no  discrimination  in  the  references  attached  to  the  same  name.     He 

dealt  with  22  names  as  species.     In  1785,  Geoflfroy,  in  Fourcvny\  Ent. 

Paris.,  ii.,  p.  256,  named  the  species  he  described  in  1762  {Hist,  des 

Insectes,  ii.,  p.  90)  pentadactyla  and  didactyla  {  =  rno7iodactyla).    In  1787, 

Fabricius  followed  {Mantissa,  pp.  258-259)  his  species-grouping  of  1775 

for  Alucita  and  Pterophorus  (see  supra)  but  included  the   following 

species  in  the  latter  genus,  viz.,  Pterophorus  monodactylus,  P.  ochrodac- 

tylus,  P.  didactylus,  P.  calodactylus,  P.  tridactylus,  P.  rhododactylus, 

P.  tesseradactylus,  P.  pterodactylus,  P.  migadactylus,   P.  ptntadactylus 

and    P.   liexadactylus.      We    know   that,   between    1776    and    1787, 

Fabricius  had  been  to  Vienna  and  seen  the  insects  in  Schi£fermiiller*s 
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collection.  Among  others  that  he  notes  as  having  seen  are — ochro- 
dactyla,  didactyla,  calodactyla,  rlwdodactyla,  leucodcictyla  (which  he 
refers  with  doubt  to  his  t^asei-adactyla),  pterodactyla,  meyadactyla  (which 
name  he  writes  migadactylus),  and  hexadactyla.  Some  of  his  own 
descriptions  under  these  names  disagree  so  absolutely  with  Schiffer- 
miiller's  diagnoses,  that  one  suspects  either  (1)  that  Fabricius  had  no 
clear  idea  of  the  Alucitid  species,  and  mixed  up  several  closely-allied 
ones  together,  or  (2)  that  Bcbiffermiiller  himself  had,  by  this  time, 
specimens  of  different  species  under  the  same  name.  The  excellence 
of  one  or  two  of  Fabricius*  disagreeing  descriptions,  e.g.fCalodactylus,  ockro- 
dactylus,  etc.,  favour  the  latter  alternative.  It  is  quite  clear,  for  example, 
that  Fabricius'  short  description  of  ochrodactylua  has  nothing  to  do 
with  Schiffermiiller's  insect  of  this  name,  in  spite  of  the  Fabrician 
reference,  and  is  nothing  but  the  grey  form  of  mxmodactyla:'' ;  similarly, 
his  diagnosis  of  calodactylw  is  that  of  the  Amblyptiliid  species  known 
so  long  as  acantJiodactyla,  Tr.,  whilst  Schi£fermiiller*s  calodactyla  was 
evidently  a  Platyptiliid,  and  is  so  figured  by  Hiibner.  The  Fabrician 
descriptions,  therefore,  cannot  be  taken  as  satisfactorily  determining 
the  identity  of  certain  of  Schiifermiiller's  types. 

In  1789,  de  Villers  published  his  Linnaea  Entomoloffia  Fauna 
Snecicae,  etc.,  and  here  deals  (vol.  ii.,  pp.  580-535)  with  the  Linnean 
Alucitid s — A,  wonodactyla^  A.  didactyla,  A.  tridactyM,  A,  tessera- 
dactyla,  A.  pterodactyla,  A.  pentadactyla  and  A,  liexadactyla,  giving 
critical  notes  on  each,  and  the  species  referred  to  these  names  by 
different  authors ;  he  then  adds  diagnoses  of  fnscodactyla,  de  Geer, 
hipunctidactyla,  Scop.,  and  heterodactyla,  Miill.,  whilst  farther  on 
(vol.  iv.,  pp.  546-547)  he  adds  A.  yalactodactyla,  A,  rhododactyla^ 
A,  miyadactyla  and  A.  ochrodactyla.  In  1791,  Schwarz  {Neu 
Raupenkal,,  i.,  pp.  146,  836)  describes  the  life-history  of  Pfial,  Alucita 
pentadactyla.  In  1794,  Fabricius  gave  {E7it,  Syst,,  iii.,  pt.  2,  pp. 
845-849)  another  list  of  the  known  Alucitid  species,  which  he  now 
places  at  12,  viz,,  Pterophorus  monodactylus,  L.,  P.  ochrodactylus,  W.V.^ 
P.  didactylus,  L.,  P,  calodactylwt,  W.V.,  P.  leucodactylus  (now  referred 
to  as  a  South  American  species),  P,  tridactylus,  L.,  P,  rhododactylus, 
W.V.,  P,  tessei'adactylus,  L.  {  =  leucodactyla,  W.V.),  P.  pterodactylus, 
L.,  P.  albodactylus,  P,inigadactylun  [megadactyla),  W.V.,  and  P,  penta- 
dactyluH,  L.  The  errors  of  determination  made  in  1787,  and  referred 
to  (supra)  appear  to  be  repeated,  e.y,,  ochrodactylus,  Fab.,  does  not 
=  ochrodactyla,  W.V. ;  tesseradactylus,  L.,  is  probably  not  correctly 
referred  to  leucodactyla,  W.V.,  certainly  the  larva  of  tesseradactyla,  as 
later  determined,  does  nof  feed  on  Pulmonaria  officinalts. 

Latreille,  in  1796,  cites  {Precis,  p.  148)  no  species,  but  gives  the 

following  generic  diagnoses : 

Orkeodes  {Phalaena,  Linn.,  Pterophorus,  Geoff.,  Fab.,  Oliv.) :  Antennules 
anterieures  obsol^tes ;  post^rieures  loiigues,  recourb^s,  couvertes  d'^oailles, 
paroissant  quelquefois  bifides :  second  article  long,  le  dernier  presque  aussi  long, 

*  Charpentier  foand  ochrodactyla,  Hb.,  in  Schiffermiiller's  collection  under 
the  name  ochrodactyla,  and  we  know  that  many  of  Hubner's  figures  were  made 
from  Schiffermiiller'B  collection. 

t  De  Yillert)  already  draws  attention  (p.  538)  to  the  difficulty  of  determining 
what  species  Linn^  meant  by  tetradactyla ;  he  quotes  the  Linnean  description  of 
the  Fauna  Swcica  under  this  name,  and  shows  that  it  belongs  to  the  tridactyla  of 
the  Systenia  Naturae,  xth  ed.,  and  there  leaves  it.  His  pterodactyla  is  evidently 
the  whitish  form  of  monodactyla  not  pterodactyla,  li,=fuscu$,  Retzius. 
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nn.  Caraetires  HeibitueU:  Ailes  tr^B-divis^,  formant  on  ^ventail  autour  da 
corps ;  oelai-ci  oonrt.    Pattes  fort  ^pineases. 

Ptbbophorus,  Geoff.,  Fab.,  Oliv.  {Phalaena,  Linn.) :  Antennoles  ant^rieores 
obsol^tes ;  post^rieures  courtes,  reooarb^es,  menues  subul^es,  couvertes  d'^ctdlles, 
de  trois  articles,  dont  le  premier  plus  grand,  les  antres  presque  ^ax.  CaracUres 
HaintueU :  Corps  6troit,  aloag^.  Alles  trte-^cart^es  da  corps,  en  forme  de  bras, 
4troites,  divis^.    Pattes  trte-^pineases. 

This  is  the  first  distinct  separation  of  the  Omeodids  from  the 
Alucitids.  In  1797  or  1798,  Cuvier  gives  (Tabl.  ^JUmentaire,  etc., 
p.  608)  pentadactyla  as  the  type  of  Alucitay  Linn.  =  Vterophorun,  Fab. 
He  writes: 

Les  Pt^rophores  (Pterophoruiy  Fab.),  Alueita,  Linn.,  sont  de  petites  phalenes 
dont  les  alles  sont  divis^es  en  an  certain  nombre  de  digitations  semblable  k  aatant 
de  plomes— PA.  pentadactyla. 

In  1801,  Lamarck  cites  {Sys,  Anim.  sans  Vert.,  p.  288)  pentadactyla 

to  Pterophorux,  and  in  the  same  year,  llliger  diagnosed  {Sys,  Verz.  der 

Wien.,  2nd  ed.,  pp.  126  et  seg.)  the  superfamily  as  follows : 

AiiUciTiB,  Linn.  (Pterophorus,  Fab.). — Larva  pedibas  sedecim  instracta, 
parva,  segnis,  lata,  pilosa.  Metamorphosis  at  Papflionam,  tela  nalla.  Pupa 
piano  alicai  filoram  daoram  opam  adhaerente.  Imaoo  admodam  tennis  ac  gracilis, 
alls,  saltem  postiois,  in  plamalao  (dactylos)  fissis,  pedibus  longissimis — AlueUa 
oehrodactyla,  A.  didaetyla^  A.  ekryodaciyla^  A.  trichodactyla,  A.  calodactyla.  A, 
rhododactyUit  A.  mictodactylat  A,  gonodaciyla,  A.  pterodactyla^  A.  galaetodactyla^ 
A.  leuaxUutyla,  A.  megadactyla.  A,  pentadactyla,  A.  hexadactyla, 

llliger,  wrongly  we  have  no  doubt,  refers  ochrodactylus.  Fab.,  to  that  of 
the  Sys.  Verz,,  Ist  ed.  (see  antea),  he  also  further  suggests  that  didac- 
tyla,  Linn.,  Syst.  Nat.,  xiith  ed.,  p.  899 ;  Fauna  Suec.,  2nd  ed.,  p.  870, 
is  not  to  be  referred  to  didactyla,  Linn.,  Syst.  Nat.,  xth  ed.,  p.  542, 
but  to  rhododactyla,  W.V.,  a  conclusion  tbat  cannot  be  accepted.  He 
farther  refers  Linn6*s  pterodactyla  {fuscus)  to  the  convolvulus- feeding 
pterodactyla,  Sys,  Verz.,  but  rightly  points  out  that  Fabricius  is  in 
error  in  referring  Geoffroy's  figures  of  monodactyla  to  the  didactyla  of 
Linn^y  and  one  suspects  his  tjalactodactyla  to  be  another  form  of 
moncdactyla.  The  foodplant  of  leucodactyla  is  again  repeated  as  being 
Pulmanana  officinalis,  and,  if  so,  tbe  species  should  be  determined 
with  certainty. 

In  1802,  8chrank  gives  {Fauna  Boica,  ii.,  2,  pp.  189-140)  the 
following  species  in  the  geHus  Alucita — A,  trichodactyla,  W.Y.,  145, 
no.  8  =  Schaeff.,  Icon.,  98.  7  (i.^.,  presumably,  didactyla,  Linn.) ;  A, 
pterodactyla,  W.V.,  297,  tab.  i.,  fig.  8  (i.e.,  monodactyla,  Linn.) ;  A, 
megadactyla,  W.Y.,  146,  no.  8  (possibly  spilodactyla,  Curt.,  although 
gonodactyla,  W.V.,  was  later  figured  by  Hiibner  as  tbis  species,  and  it  was 
determined  as  nemoralis,  H.-S.,  by  Werneburg) ;  A. pentadactyla,  W.V., 
146,  no.  9  {i.e.,  pentadactyla,  Linn.).  It  was  also,  in  1802,  that 
Latreille  made  {Histoire  Nat.,  iii.,  p.  418)  the  Alucitids,  tbe  6th  (and 
last)  family  of  his  classification.     He  noted  them  as  follows : 

PrmopHORn. — Alles  divis^es,  ^troites.  Deax  k  qaatre  palpes.  Une  trompe. 
Antennes  simple,  s^tac^es.    Corps  long.    Pattes  longaes,  ^pineases. 

Genas :  Pterophortu. — Palpes  ga^re  plas  longs  qae  la  t^te,  ^alement  ^cailleux. 
Corps  fort  along^.    Ailee  trte-^troites — Pteropkorus  didactylut,  F. 

Qenas  :  Orneodes. — Palpes  fort  longs ;  le  second  article  garni  de  grandes 
^oailles ;  le  dernier  long,  presqae  na.  Ailes  divis^es  en  un  grand  nombre  de  pieces, 
formant  T^ventail — Pteropkorus  hexadactylus. 

It  may  be  noted  that  Latreille,  like  Fabricius,  erroneously  uses  Alucita 
for  certain  Tineid  lepidoptera.  In  1805,  Latreille  {op,  cit.,  xiv.,  pp. 
257-258)  rediagnosed  the  two  genera  into  which  he  had  divided  the 
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plumes,  and  illustrated  them  by  the  inclusion  of  a  number  of  species 
as  follows : 

Ptebophorub. — Palpes  de  la  longueur  de  la  tSte,  ^galement  foumis  d^^cailles : 
ailes  aloDg^es,  ^troites — P.  monodactyluSj  P.  didactyhu^  P.  pentadactyluM,  P. 
rhododaetyltUf  P.  albodaetylua. 

Obneodbs. — Palpes  plas  longs  qae  la  tdte ;  second  article  plus  grand,  garni 
d'dcailles ;  le  dernier  alonge,  presque  nu ;  ailes  en  ^ventail — O.  hexadactylui. 

This  grouping  Latreille  maintained,  in  1809  (Gen.  Crust,  et  Ins,,  iv., 

pp.  288-4).     In  1806,  Hiibner  (Tentamen,  p.  2)  gives  us  the  following : 

Phalanx  IX :  AiiUciTJt. 
Tribus  1 :   Indubidatae. 

1.  PterophoraB — Pterophora  pentadactyla 

2.  Bipidophoras — Ripidophora  hexadactyla 

but  this  is  only  of  importance  from  the  fact  that  it  must  have  been 
published  long  before  most  of  the  figures  of  his  plumes  in  the  Kur. 
Schinett,,  Alucitae,  pi.  i.-vii.,  figs.  1-88.  The  exact  dates  of  publication 
of  these  plates  are  doubtful,  but  were  possibly  as  follows : 

Pistes  1-2 — 1804.— Referred  to  by  Laspeyres  in  bis  review  of  llliger's  edition 
of  the  Wiener  VerzeichnUs,  in  1805  (lUiger's  Magazin^  iv.,  pp.  16  68).  Also 
referred  to  by  Haworth,  in  1811  (Lepidc^tera  Britannica,  pp.  475  et  seq.). 

Plates  8-6— 1811-1817.— Referred  to  by  Charjpentier,  in  1818  (VerzeichnUs 
der  europdUchen  SchmetL,  p.  92) ;  also  noted  by  Hiibner  himself  in  1822  (Syst,- 
alphabet,  VerzeichnUs). 

Plate  7 — 1823. — Not  mentioned  by  Hiibner  in  his  Syst. -alphabet.  Verzeiehniu, 
in  1822,  but  was  offered  for  Eale  December  22nd,  1828,  in  prospectus  issued  by 
Hiibner  on  that  date  of  the  books  he  had  for  sale. 

The  contents  of  the  plates  are  as  follows : — Plate  1 :  Alticita 
pentadactyldf  A,  galactodactyla.  A,  mictodactyla  (biptnictidartyla).  A, 
pterodactyla  (nwnodactyla),  A,  leucodaciyla,''  Plate  2 :  Alucita 
m€(jadactyla\  {(fonodactyla).  A,  calodactylal  {zetterstedtii),  A,  rhododactyla^ 
A,  tridiodactyla,  A,  hexadactyla.  Plate  8 :  Alucita  ochrodactyla.  A, 
phaeodactylay    A,   ptilodactyla    (highly   coloured    pterodactyla=fuscus). 

*  This  is  a  very  doubtful  figure.  Haworth  refers  it  to  one  of  the  lemon-  or 
sulphur-coloured  species  (osieodactyla).  It  is  usually  referred  to  tetiadactyla  and 
Hiibner 'b  own  reference  of  the  species  (Verz,,  p.  431)  to  Aciptilia  suggests  most 
strongly  that  it  was  meant  for  this  species. 

t  The  megadactyla  of  Hiibner  is  no  doubt  the  gonodactyla  of  Schiffermiiller 
and  not  the  latter's  megadactyla^  agreeing  exactly  with  his  description  of  the 
former  and  disagreeiug  just  as  completely  with  his  description  of  the  latter  which 
is  noted  as  *'  whitish  "  in  colour.  One  suspects  some  mixing  of  species  here,  for, 
after  the  description  of  a  white  species  from  the  collection,  it  is  noted  by  Fabricius 
as  having  dark-spotted  legs,  which  gives  colour  to  Werneburg's  conclusion  that 
the  insect  might  be  nemoraliSf  H.-Sch.  The  supposition  of  mixing  is  further 
borne  out  by  Charpentier,  who,  in  1821,  states  that  Hiibner's  megadactyla 
corresponds  with  the  megadactyla  of  the  Vienna  collection.  Charpentier  possibly 
makes  a  slip  when  he  states  that  Schiffermiiller' s  gonodactyla  is  only  a  worn 
example  of  the  same  author's  calodactyla  (zetterstedtii^  Zell.)  (an  error  that  could 
easily  occur  at  that  time  between  such  closely-allied  species  as  gonodactyla  and 
zetterstedtii). 

\  Calodactyla  of  Hiibner  is  undoubtedly  a  Plalyptiliid  and  agrees  absolutely 
with  Schiffermiiller's  diagnosis ;  whilst  Charpentier  noted  (in  1821)  that  Habner*a 
figure  agrees  with  the  insect  in  the  Vienna  collection.  On  the  other  hand, 
calodactyla^  Fab.,  is  described  as  toothed  on  the  inner  margin,  and  is  undoubtedly 
the  species  known  as  acanthodactyla^  Tr.,  and  Hiibner  draws  both  his  cotmodactyla 
and  acanthodactyla  with  such  a  tooth.  A  specimen  of  zetterstedtiif  Zell. .  in  the  Frey 
collection  is  almost  identical  with  Hiibner's  figure  of  calodactyla,  to  which  species 
we  have  no  hesitation  in  referring  the  Hiibnerian  figure.  In  the  VerzeichnUs  also* 
Hiibner  places  calodactyla  and  petradactyla  with  the  untoothed  Platyptiliids, 
whilst  the  toothed  connodactyla  and  acanthodactyla,  he  places  with  the  Oxyptilids 
under  the  group  name  AmblyptiUae, 
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Plate  4 :  Alucita  tephradactyla  (very  yellow),  A.  trichodactylay  A. 
carphodaetyla,  A.  scarodactyla.  Plate  6 :  Alucita  acanthodactyla 
(=punctidactyla,  Haw.),  A.  ptilodactyla  {pterodaciyla=fuscm)^  A, 
microdactyla.  Plate  6 :  Alucita  polydactyla,  A.  dodecadactyla,  A. 
hexadactyla.  Plate  7  :  Ahicita  adactyla,  A.  petradactyla  {=zetter8tedtii), 
A.  cosmodactyla  {acanthodactyla y  Tr.).  It  is  to  be  noted  that  Hiibner's 
calodactyla  is  placed  with  megadactyla  (jfonodactyla),  petradactyla , 
ochrodactyla  and  rhododactyla,  in  the  Wrzeichnwif  all,  according  to 
the  figures,  without  the  inner-marginal  tooth,  and  true  Platyptiliid 
species. 

In  1806,  Laspeyres  {111.  May.,  iv.,  pp.  20  et  seq.),  reviewing 
Illiger's  edition  of  the  Vienna  Catalogue,  offers  many  criticisms,  and 
refers  to  Hiibner's  plates  i  and  ii.  He  observes  that  (1)  The  Fabrician 
P.  ochrodactylus  cannot  be  that  of  Schiffermiiller  as  the  diagnoses  dis- 
agree. (2)  The  didactyla  of  Linn6  and  Schiffermiiller  are  most  probably 
different.  (8)  The  Hiibnerian  megadactyla  (fig.  6)  is  apparently  only  a 
sexual  variety  of  his  calodactyla  (fig.  7).*  He  further  notes  that  the 
Hiibnerian  megadactyla  is  very  different  from  the  Fabrician  migadac- 
tylus,  the  description  of  which  would  very  well  fit  Hiibner's  galacto- 
dactyla\  {hg.  2),  but  Laspeyres  evidently  overlooks  the  words  **  pedes 
albi,  fusco  maculati  *'  in  the  Fabrician  description,  which  do  not  fit 
galactodactyla,  nor,  as  a  matter  of  fact,  any  of  the  truly  **  white  *' 
European  species,  and  renders  Werneburg*s  reference  to  jiemo- 
ralis  just  possible,  though  nevwralis  is  not  a  **  white"  species  in  any 
sense. 

In  1811,  Haworth  described  {Lep.  Brit.,  pp.  475  et  seq,)  the  group 
under  the  name  Alucita,  as  : 

Antennae  setaoeiB,  Palpi  duo  lineares.  Lingua  exsertamembranaoea.  Coipus 
pedesque  graciiissim^  elongati,  alis  sedenlis,  ezpansis ;  anticls  bifidis,  rarissime 
5-6  partitis :  posticis  8-6  partitis,  laciniis  plumsBformibus :  volatu  tardiore,  vespe- 
reque — Alucita  pentadactyla,  galactodactyla,  pterodactyla^  fuKodactyla,  bipuncti- 
dactyUiy  monodaetyla,  tetradaetyla,  tridactyla,  leueadurtyla^  lunaedactylay  palU- 
daetyla,  migadactyla,  trigonodactyla,  rhododactyla,  calodactyla,  punctidaetyla, 
teneradactyla,  didactyla,  heterodactyla,  parvidtictyla,  hexadactyla. 

We  have  already  noted  that  Haworth  refers  to  plates  i  and  ii  of 
Hiibner's  Sammlung  Kuropdischer  Schmett.,  and  that  his  other  references 
suggest  that  he  knew  Hiibner's  plates  well ;  there  is  little  doubt  that 
Hiibner's  plates  iii-vi  were  published  after  1811  and  before  1818, 
possibly  in  1816-1817,  a  most  important  matter  with  regard  to  the 
synonymy  of  some  of  Haworth's  species. 

In  1816,  Oken  divides  {Lehrb.  Zool.,  i.,  p.  679)  the  plumes  into 
two  genera : 

1.  AiiUCiTA  (Pterophorui)^petUadactyla  (described;,  monodactyla,  didactyla, 
triehodactyla,  pterodactyla,  megadactyla. 

2.  Obmeodes — hexadactyla. 

*  All  the  early  authors  seem  to  have  recognised  that  calodactyla,  Hh.— calo- 
dactyla, W.y.,  is  a  Platyptiliid,  and  closely  allied  to  gonodactyla,  W.V.^mega- 
daetyla,  Hb. 

t  Long  before  seeing  this  criticism  of  Laspeyres,  we  had  already  referred  it  to 
gpilodactyla.  Curt.,  a  species  the  latter  did  not  know.  Fabricius'  additional  remark 
about  the  legs,  possibly  obtained  from  another  insect  (none  of  the  white  species 
having  fusoous-spotted  legs),  is  equally  inapplicable  to  spilodactyla.  Curt.,  and 
galactodactyla,  W.V.,  Hb. ;  besides  Schiffermiiller  was  not  likely  to  describe 
galactodactyla  twice,  first  as  megadactyla  and  then  as  galactodactyla. 
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In  the  same  year,  Leach  gives  {Edinburgh  Encyclopaedia ,  ix.,  p. 
185)  the  following  grouping : 

Tribe  VII :  Alucttidbs  {PterophoriUs,  Latreille) :  Wings  divided,  or  formed 
of  feathers  united  at  their  base. 

Gtenns  cecolxxiii :  Pteropharus,  Qeoffroy,  Latreille,  Fabricius.  Alucitat  Hiib- 
ner,  Schrank,  Scopoli. — Sp.  1.  Pentadaetyltu,*    2.  Didactylut,  etc. 

Genas  ooedxxiv:  AlucUa,  Hiibner,  Scopoli.  Pterophorxu,  Geoffroy,  Fabri- 
cins.  Phalaena  {AlucUa),  Linn^,  Villers.  Omeodet,  Latreille. — Sp.  1.  Hexadac- 
tyla,  Latr.,  Fab.,  Linn.,  Hb. 

Samouelle,  in  1819,  published  {Entom.  Useful  Compendium^  pp. 
255-256)  the  slightest  possible  modification  of  Leach's  classification, 
as  follows : 

Fam.  XI :  ALUcxriDiB,  Leach  (pTEBOPHOBrrss,  Latr.). — Wings  divided,  or 
formed  of  feathers  united  at  their  base. 

Genus :  Pterophortu,  G«off.,  Latr.,  Fabr.,  Leach.  Alucita,  Hiibner,  Sohrank, 
Scopoli.  Phalaena-Alueita,  Linn^. — Palpi  small,  from  their  base  ascending,  not 
longer  than  the  head,  shortly  and  nearly  equally  squamose ;  anterior  wings  com- 
posed of  two,  posterior  of  three,  feathers.  Pupa  naked,  suspended  by  a  hair — 
Pterophorus  perUadactylus, 

Genus:  Alucita^  Hubner,  Scopoli,  Leach.  Pterophorutt  Geoff.,  Fabr. 
Phataena-Alucita,  Linn.,  Villers.  Omeodet^  Latr. — Palpi  produced  much  longer 
than  the  head ;  the  second  joint  yery  squamose ;  the  last  joint  naked,  erect.  Pupa 
folliculate — Alucita  hexadactyla. 

Zincken,  in  his  article  ''  Alucita  "  in  Ersch  and  Gruber*8  Allgemeine 

Encyclopddie,  iii.,  p.  274   (1819),  cites  only  pentadactyUiy  Linn.  =  «rt- 

dactyla^  Scop.,  as  an  example  of  the  genus.      In  1821,  Oken  alters 

(Nat,  Schulen,  ii.,   p.  177)  the  genus  Alucita  to  Pterophorus,  without 

assigning  any  reason  for  the  change,  and  cites  pentadactylus  to  the 

genus.     In  the  same  year,  Gharpentier  compared  the  plumes  in  the 

Vienna  collection  with  the  descriptions   in  the  Syst.  Verzeichniss  of 

Schiffermiiller,  and  a  series  of  footnotes  has  been  made  by  Zincken 

as  to  his  determinations.     He  states   {Die  ZunAer,    Wicfder,  etc., 

pp.  174  et  seq,)  that  the  ccdodactylaf  r/wdodactylaf  pterodactyla,  leuco- 

dactyla^y  megadactyla\ ,  ochrodactyla,  niictodactyla,  galactodactyla\y  and 

hexadactyla  in  the   Schififermiillerian  collection  are  quite  accurately 

figured  under  these  names,  by  Hiibner,  and  may  be  considered  as 

determining  the  Syst,  Verz,  species  bearing  these  names,  except  in  the 

case  of   megadactyla  which  disagrees  with    Schififermiiller's  original 

description,  supported  largely  by  that  made  from  it  by  Fabricius.     He 

further  notes  that  pentadactyla  was  absent  from  the  collection,  that 

didactyla%  {S.V.,  p.  146,  no.  2)  perfectly  agreed  with  chryaodactyla  {S.V.y 

*  This  is  cited  in  the  index  margin,  and  therefore = Leach's  type. 

H  A»  leueodaetyla  is  the  tetradactyla  of  Linn^,  and  must  fall  before  the  older 
name  (Zincken).  This  is  our  opinion,  the  foodplant  being  wrongly  cited  as 
Pulmonaria  officinalu. 

t  A,  megadactyla^  S.Y.,  is  the  teMseradactyla  of  Linn^,  and  when  he  says  the 
hindwings  are  divided  into  4  plumules,  it  is  an  oversight  of  ihe  same  nature  as  that 
which  led  him  to  say  the  hindwings  were  divided  into  5  plumules  (Zincken). 
Zincken  is  wrong — (1)  Linn^  does  not  say  this  except  by  etymological  implication. 
(2)  Linn^'s  testercidaetyla  appears  to  be  quite  distinct  txom  megadactyla  (=gonodae- 
tyla).  It  is  interesting  however,  as  being  the  first  occasion  on  which  tesseradaetyla, 
Linn.,  is  referred  by  any  author  to  a  known  species. 

\  The  larva  of  A,  galactodactyla  feeds  on  Arctium  lappa  (Zincken). 

§  Hiibner's  tTichodactyla  =  Ijmn^*6  didactyla^  therefore  trichodactylay  ehryso- 
dactyla  and  didactyla  of  Schiffermiiller =(ftdact|/Za,  Linnd,  and  must  fall  as 
synonyms  thereof,  so  also  must  Illiger's  reference  (Sy$t,  Verz,^  2nd  ed.)  of  didactyla^ 
Linn.,  under  rhododactyla^  which  is  a  distinct  species  (Zincken).  The  close 
alliance  of  the  Oxyptilids  in  the  imaginal  stage  suggests  caution  in  accepting  this 
statement  in  its  entirety. 
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p.  820,  no.  11),  that  t^nrhodactyla  {S.  T.,  p.  145,  no.  8)  also  appeared  to 
agree  with  chrysodactyla  (S.T'.,  p.  820,  no.  11),  and  that  this  species  is 
figured  by  Hiibner  (pi.  ii.,  fig.  9  ;  pi.  iv.,  fig.  18)  as  triehodactyla.  He 
further  states  that  yonodMtyla  {S.  W,  p.  820,  no.  18)  is  a  worn  example 
of  calodactyla,  another  point  that  illustrates  the  close  alliance  of  the 
two.  He  also  notes  that  he  found  a  specimen  from  Silesia,  in  the 
cabinet,  labelled  by  Schiffermiiller  **  odontodactyla,*'  and  that  this 
agreed  with  Hiibner's  acanthodactylar  (figs.  28  and  24).  [Zincken*s 
footnotes  here  quoted  were  evidently  made  without  a  personal  inspec- 
tion of  Schiffermiiller's  specimens  and  must  be  considered  accordingly.] 
This  is  one  of  the  most  important  and  difficult  of  the  papers  that  come 
within  our  purview.  Fabricius  and  Hiibner,  before  Gharpentier,  are 
both  credited  with  having  had  access  to  the  Schififermiillerian  collection 
and  to  have  described  and  figured  species  therefrom.  The  short  crisp 
diagnoses  of  Schiffermiiller,  in  the  Synt.  Verzeichnim,  are  marvels  in 
their  way,  and  leave  an  expert  with  a  very  definite  idea,  in  most  cases, 
of  what  the  author  meant.  Fabricius,  the  first  author  who  is  credited 
with  having  examined  the  specimens,  might,  so  far  as  some  of  his 
descriptions  tally  with  the  original  diagnoses,  as  well  have  performed 
the  operation  with  his  eyes  shut,  and,  in  spite  of  the  excellence  of  some 
of  them,  one  is  forced  to  conclude  either  (1)  that  other  of  Fabricius' 
examinations  were  of  the  most  cursory  nature,  and  hence  purposeless, 
(2)  that  he  really  mixed  up  allied  species  which  he  had  no  capacity  to 
distinguish,  or  (8)  that  the  species  were  already  mixed  before  be  saw 
them,  and  his  descriptions  of  mitjadactylm  and  ovhrodactylm  bear  out 
this  latter  view.  The  marvellous  unanimity  that  prevails  between  the 
Schiffermiillerian  diagnoses,  the  Hiibnerian  figures,  and  the  Gharpen- 
terian  notes,  suggests  that,  in  almost  every  case,  the  insects  bearing 
the  Schiffermiillerian  names  are  actually  figured  by  Hiibner  under  the 
same  name.  The  only  doubtful  insect  is,  as  pointed  out  above,  inetja- 
dactyla,  S.V.  Schiffermuller's  description  and  position  suggest  spilo- 
dactyla,  Gurt.,  the  Fabrician  description  made  therefrom  also  corrobo- 
rates this  view,  except  for  a  detail  in  the  description,  viz,,  *<  pedes  albo, 
fusco  maculati,"  which  alone  would  make  this  determination  impossible. 
Laspeyres  considers  the  description  applies  to  tjalactodactylay  Hb., 
W.V.,  a  species  Schiflferm tiller  and  Fabricius  both,  however,  described. 
Hubner  figures  as  metjadactyla  the  dark  grey  form  of  gonodactyla,  and 
Gharpentier  says  that  this  tallied  with  the  Schiffermiillerian  specimen  he 
saw,  and  this  species  has  legs  as  described  by  Fabricius,  but  is  not 
white  as  described  by  him  nor  does  it  agree  at  all  satisfactorily 
with  Schiffermiiller's  diagnosis.  Werneburg  opines  that  it  is  netno- 
ralis,  a  just  possible  solution,  as  the  species  wears  ^*  white,"  and 
ffonodactyla  might  easily  be  confused  with  it,  but  the  Fabrician 
description  does  not  otherwise  agree.  At  any  rate,  it  is  quite  clear 
that  when  Hiibner  figured  meffadactyla  he  had  ffonodactyla  before  him, 
that  at  the  time  of  Gharpentier*s  examination  sach  a  specimen  bore 
this  name  in  the  Schiffermiillerian  collection,  that  this  specimen  was 
not  the  one  described  by  Schiffermiiller,  nor  that  described  by 
Fabricius  under  this  name.  We  still  believe  that  the  original  miga- 
dactyla,  Schiff.,  was  spilodactyla,  Gurt.,  and  that  this  specimen  was 


*  The  original  speoimens  from  which  Hubner's  figs.  23  and  24  were  made  are 
in  my  collection  (Zincken). 
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described  by  Fabricias,  tbe  addition  of  a  worn  Platyptiliid  (?  nemoralis) 
to  the  series  in  Schiffermiiller's  collection  accounnn^  for  the  *'  pedes 
albo,  fusco  maculati,"  in  his  otherwise  good  description,  and  the 
removal  of  the  original  specimen  (as  also  that  of  pentadactyla),  and  the 
addition  of  Platyptilias  in  good  condition,  some  years  afterwards, 
accounting  for  Hiibner*s  figure  and  Charpentier*s  remark  of  satis- 
faction thereon. 

We  now  come  to  the  most  important  paper  written  on  the 
classification  of  the  plumes  to  date.  Hiibner,  in  1825,  offers  (Verze- 
ichniss,  pp.  428  et  set/.)  the  following  detailed  grouping  of  the 
Alucitids : — 

Phalanx  IX.    Ajajcttx. — Recognisable  by  their  feather-like  wings,  long  legs, 
and  slender  abdomen. 
Tribos  I.    Imtbor.c — ^The  wings  entire,  moderately  broad  and  long,  the 
legs  delicate,  the  abdomen  long. 
Stirps  I.    Panptebotes. — ^The  wings  lanoe-shaped,  scarcely  obtuse. 
Fam.  A.     Obnubila.— The  wings  shaded  with  grey. 

Coitas  1.     AnDisTES. — The  wings  marked  with  united  dark 
spots — Agdigtis  adactyla,  Hb.,  Alu.,  32-34. 
Tribns  II.    Teifidx. — ^The  forewings  once,  and  the  hindwings  twice, 
cleft. 

Stirps  I.    Pterophobje. — ^The  wings  feather-like,  the  forewings  more 
variegated  than  the  hindwings. 
Fam.  A.    Obtusjs. — The  forewings  rather  broad  at  the  apex, 
almost  beak-like,  hindwings  not  uniform. 

Coitus  1.    Plattptilia. — The  forewings  posteriorly  broad 
and    obtuse — PlatyptiUa    calodaetyla    et    megadactyla, 
Schiff.,  Verz,,  Alu.  A,  4.  8 ;  Hubn.,  Alu.,  7,  6.     P.  petra- 
dactyla,  Hiibn.,  Alu,,  37,  38.     P.  ochrodactyla,  Hiibn., 
Alu.,  12,  13.    P.  rhododaetyla,  Schiff.,  Verz.,  Alu.  A,  5; 
Htibn.,  Alu.,  8. 
Coitus  2.      Ambltptiua.  —  The    forewings    almost   gaily 
chequered  and   brightly  marked — AmplyptUia*  acantho- 
dactyla,  Hiibn.,  Ala,,  23,  24.     A,  cosmodactyla,  Hiibn., 
J 2m.,  35,  36.   A.  trichodactyla,  didactyla  et  chrysodactyla^ 
SchifF.,  Verz.,  Alu.  A,  3,  2,  11 ;   Hiibn.,  Alu,,  9,  18.      A. 
pha£odactyla,  Hubn.,  Alu.,  14,  15. 
Fam.  B.    Cuspides. — The  forewings  almost  curved  and  pointed, 
cleft  nearly  half-way. 
Coitas  1.    Stenoptills. — The  forewings  narrow,  speckled 
with    scattered    black    spots — Stenoptilia    mictodcictyla, 
SchifiF.,    Verz.,  Alu.   A,   3;   Hiibn.,  Alu,,  3.      S.  ptUo- 
dactyla,  Hiibn.,    Alu.,   16,   25.     S.  pUrodactyla,  Linn., 
SyH.,    Phal.,   458  ;   Hiibn.,   Alu.,   4.      S,   tcarodactyla, 
Hiibn.,  Alu.,  21,  22.     S.  Upkradactila,  Hubn.,  Alu.,  17. 
S.  carphodactyla,  Hubn.,  Aln.,  19,  20.     S.  mierodactyla, 
Schiff.,  Verz.,  Alu.  A,  12 ;  Hiibn.,  Alu,,  26,  27. 
Coitus  2.    AciPTuxG. — The  plumes  at  the  tip  somewhat 
pointed,   almost    without    markings  —  Aciptilia   galacta- 
dactyla,  Schiflf.,   Verz,,  Alu.  14  ;    Hubn.,    Tin.,  2.     A. 
pentadactyla,  Linn..  Syit.,  Phal.,  459  ;  Hiibn.,  Alu,,  1. 
A.  thfiodactyla  (leucodactyla),  Hubn.,  Alu.,  5. 
Tribus  HI.     MuLTiFiD.£.~Both  fore-  and  hindwings  divided  into  six 
plumules. 
Stirps   I.      RmpmoPHOiLE. — All    the  wings    fanshaped,    each    six- 
plumed. 
Fam.  A.    Vabieoatje. — The  wings  with  partly  chequered  plumes, 
and  marked  with  terminal  spots. 
Coitus  1.      EucHiRADLS.  —  The    plumules    banded    with 
brownish-grey  and  blackish-brown,  the    terminal    spota 

*  This  by  a  lapsus  caland  is  spelt  AmplyptUia. 
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black — Euehiradia  hexadactyla^  Linn.,  Syst,,  Phal.,  460; 
Hiibn.,  Alu.,  10,  11  et  30,  31.  E.  dodeeadactyla,  Hiibn., 
Alu.,  29.     E.  polydactyla,  Hiibn.,  Alu,,  28. 

In  1827,  Curtis  gave  {Biit.  Ent.y  fo.  161)  a  short  classification  of 
the  British  plumes  (adding  five  species  to  Haworth's  list)  under  the 
group  name  Pteropliorusy  which  he  divides  into  Sections  A  and  B. 
His  summary  is  as  follows : 

A.  Abdommal  ray  not  lobed — tetradactylui,  oehrodactyluB^  pentadactylu$t 
galaetodactyltu  {albodactylus)^  ipilotlactyltu,  triUutyluSf  cUridactyluSt  leueodactyhUt 
pterodaetyhiMy  monodactylut,  tephradaetylui,  bipwietidcLctylus,  futcodactylus, 
migadactyhu,  phaeodaetylus,  Iwiaedactylui. 

B.  Abdominal  ray  producing  a  bundle  of  scales  forming  a  lobe  on  the  internal 
margin — didactyltu{ssheterodactylui),  rhodddactylus,  trigonodaetyltu,  calodaetyhu, 
te$$eradactylusj  punetidaetylus^  microdactylus  {^parvuiactyliu). 

The  type  of  Ptei-ophorus,  he  cites  as  pentadactyla,  Linn.  Later,  in 
1888  (op.  ci-t,f  fo.  471),  he  diagnoses  the  genus  Adactylm,  describing  it 
in  full  from  the  characters  offered  by  bennetii,  but  citing  as  type 
Ahurita  adactyla,  Hb.,  whilst  in  fo.  695  liexadactyla  is  cited  as  the 
type  of  Alucita. 

In  1888,  Treitschke  gives  (Die  Schtnett,^  etc.,  ix.,  pt.  2,  pp.  225 
£t  seq,)  another  out-of-date  grouping,  in  the  face  of  Hiibner*s  well- 
known  work.  He  places  all  the  plumes  in  Alucita,  which  he  divides'^ 
into  four  families  as  follows  : 

Fam.  A. — The  imago  with  entire  undivided  wings — adactyla,  Hb. 

Fam.  B. — The  imagines  with  broad  forewings,  cut  our  sickle-like  on  the  hind 
margin,  with  one  short  cleft,  the  lobes  drawn  close  together ;  the  hind  wings  con- 
sisting of  three  plumules — ochrodactyla^  Ub..  rhododtictyln ,  Fab.,  tetseradaetyla^ 
Linn.,  calodactyla^  Hb.,  graphodactyla^  Tr.,  acanlhodactyla,  Hb.,  cosmo- 
dactyla^  Hb. 

Pam.  C. — With  narrow,  more  deeply  cleft  forewings,  club-like  towards  the 
hind-margin ;  the  hind  wings  divided  into  three  plumules — didactyla^  Linn., 
brachydactyla,  Koll..  phaeodactyla,  Hb.,  mictodeuitylat  Hb.,  pterodactyla^  Hb., 
ptUodactyla,  Hb.,  lithodaetyla,  Tr.,  ^epiodMctyla,  Tr.,  tephradaetyla^  Hb.,  icaro- 
dactyUit  Tr.  (Mcarodactyla^  Hb.),  wicrodactyla,  Tr. 

Fam.  D. — Wings  deeply  cleft,  the  forewings  into  two,  the  hindwings  into  three, 
plumnles — pentadactyla,  Linn.,  galaciodactyla,  Hb.,  xanthodactyla,  Tr.,  tetra- 
dactyla,  Linn. 

In  1884,  Stephens  made  an  attempt  to  apply  Hiibner*s  classification 
to  the  Bntish  plumes,  and  grouped  (Illns.  Brit.  Ent.  Haust.,  iv.,  pp 
870  et  seq.)  them  as  follows  : 

1.  Undivided  wings,  short  truncate  palpi,  minute  spurs  to  hinder  tibiae — 
AgdUtXM  (hennetii). 

2.  Anterior  wings  divided  into  two  or  three  feathers,  the  posterior  into  three — 
Ptercphorus. 

A.  Posterior  wings  without  an  appendage  on  the  inner  margin. 

a.  Anterior  wings  broad,  deeply  cleft,  pale — Aciptilia  pentadactyliu, 

$pilodactylu8,  galactodactylui. 

b.  Anterior  wings  narrow,  deeply  cleft  and  acute,  generally  without 

any  distinct  markings — Stenoptilia  bipunctidactylug,  futco- 
da^ciyliu  (pterodactylut)^  mcnodactyluty  tephrada^tyliu,  tri- 
dactylus,  iiiveidactylus,  tetradactylui^  carpodactylut,  ochro- 
daetylui,  leucodactylus,  lunaedactyluSj  pallida4:tylu8^  miga- 
dactyltu,  iimilidactyluM. 

B.  Posterior  wings  with  an  appendage  on  the  inner  margin. 

a.  Anterior  wings  broad  and   acute — Platyptilia   trigonodaetylus, 
rhododtictylut,  calodactyltu. 


*  Like  Linn^,  Barbut  and  the  other  early  authors,  Treitschke  upes  the  term 
"genus"  in  a  ** superfamily  "  sense,  dividing  the  genus  into  "  families,*'  etc,  so 
also  did  ZeUer  (see  poiteH). 
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b.  Anterior  wings  narrow,  falcate  and  varied — Amblyptilia  tessara- 
daetylutf  puncHdactylut^  coamodaetylus,  didactylus,  hetero- 
daetyhUf  microdactylui  {=parvidactylu$). 

Stephens,  however,  in  his  Appendix  to  this  volume,  applies,  in  detail, 

the  Hiibnerian  classification  to  the  British  species,  in  oider  to  illustrate 

(p.  408)  the  propriety  of  establishing  a  larger  number  of  genera,  and 

then  gives  (p.  424)  the  following  list : 

Phal.  IX.    Alucitje. 

Tribus  1.    iNTEORiE.  ,  oosmodaotyla 

Stirps  i.     Fanptebotes.  trichodactyla 

Fam.  A.     Ovsubiur,  phadodactyla 

Agdistes  Fam.  B.    Cuspidks 

bennetii  Stenoptilia 

Tbibus  2.     Tbifidje.  ptilodactyla 

Stirps  i.    Ptebophor.«.  i  pterodactyla 

Fam.  A.     Obtus.e.  ,  tephrodactyla 

Platyptilia  oarpfaodactjla 

oalodactyla  Aciptilia 

tetradactyla  galactodactyla 

rhododactyla  pentadactyla 

Amblyptilia  '  theirodactyla 

acanthodaotyla 

In  1838,  Duponchel  fell  as  far  behind  as  ever,  diagnosing  {Hist. 
Xat.j  xi.,  pp.  681  et  seq,)  the  group  under  the  name  Pterophotitex,  which 
he  divided  into  two  genera — (1)  Pterophorus — P.  pentadactylus.  (2) 
Orneodes — O,  liexadactylua — remarking  that  these  differed  entirely  in 
their  manner  of  life  and  transformations.  He  then  divides  his  genus 
Pterophorus  (i.e.,  the  whole  superfamily  Alucitides)  into  the  following 
groups : 

1.  Les  quatre  ailes  enti^res  ou  non  divis^es — adactyla. 

2.  Ailes  anterieares  larges,  falciformis,  bri^vement,  fendues  en  deux  et  recouv- 
rant  les  ailes  post^rieures  au  repos.  Gelles-ci  divis^  en  trois  parties  qui 
ressemblent  plus  ou  moins  ides  plumes — ochrodactyliu^  ealodeutyliu,  eotnnodaetyluSy 
rhododactylus,  tesseradactyltUy  graphodactyltu,  acanthodactyluSf  pterodaetylus. 

3.  Ailes  anterieures  etroites,  plus  proCond^ment  bifides  que  les  prdoedentes, 
oourb^es  en  crosse,  et  ne  reoouvrant  pas  les  post^rieures  au  repos ;  les  trois  divisions 
de  oelles-ci  en  forme  de  plumes — didactylut,  brcu:hyd<ictyltUy  pkaeodeietyluSf  micto- 
dactylutf  pterodaclyltu,  ptUodactyliu,  lUhodtictyhUy  ieptodactylui^  tepkrcidaetyltUt 
iearodactylusy  microdactylus^  carphodactylus^  aeiodcLCtyluty  litkoxylodaetyhu, 
zophodactylus. 

4.  Ailes  anterieures  composees  de  deux  plumes  et  les  posterienres  de  trois ; 
tout  les  cinq  bisn  distinctes  au  repos — pentadactylus,  galactodaetylus,  $piU>dactylu», 
xanlhodactyliUy  tetradactylus,  ischnodactyliu. 

He  observes  that  three  species — aataurodactylus,  capnodactylus,  and 
miantodactylm — mentioned  by  Fischer  von  Boeslerstamm  are  unplaced, 
because  unknown  to  him. 

In  1840,  Westwood,  apparently  ignorant  of  the  work  of  his  imme- 
diate predecessors,  gives  (Introd.  Mod.  Class.  Insects^  ii.,  p.  116)  the 
following  grouping,  under  the  name  Alucitidae^  Leach  {Pteroplwrites^ 
Latreille) : 

AenisTES,  Hb.  (Adaeiylut,  Curt.).— Wings  entire— il.  henneUu,  Curt. 

Ptebophobus,  Gooff.  {Alucita,  Schr.).— Anterior  wings  2-,  posterior  3-lobed — 
P.  A,  pentadactyla,  Linn.  27  sp. 

Aluctta,  Scop.  (Orneodes,  Latr.).— All  the  wings  6-lobed--i'.  A,  hexadactyla, 
L.,  3  sp. 

In  184i,  Zeller  gave  (/m,  1841,  pp.  876-888)  what  appears  to  be 
an  excellent  review  of  the  literature  of  the  subject  to  date,  preceded 
(op.  r/t.,  pp.  756  etseq.)  by  a  detailed  classification  of  the  superfamily 
under  the  name  Pterophoridae,     His  grouping  worked  out  as  follows : 
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Ptbrophobida,  Zell.  {Pterophoriten,  Latr.,  Alucitidae,  Leaoh,  Stphs.,  Weild. 

Pterophorust    Oeoffr.,    Fabr.   PhaUnes-tipulei,   Degeer.   Phalaena-AlucUa, 

Linn.,  Sytt,  Vmdob,) — AIsb  anteriores  fissie  vel  partitiB  vel  integns  fiaBura 

indicata. 

I.  PTBKOPHOBiDJfi  PBOPBU.* — AlsB  anteriores  bifida  vel    integrs  fiBsnrfr 

indieala. 

QenuB  1 :  Adacttla,  Zell.  {AgdittU,  Hub.,  **  Cat."  AlucUa  Fam.  A., 

Tr.). — ^AliB  lanceolatie  inte^nB  anterioram  fissura  indioata. 
Qenu8  2:  Ptebophobub,  Oeoffr.,  Fabr.,  Stphs.  {Phalaenae^Alucita$f 
Linn.  AlucUa^  Schrk.,  Tr.). — ^AIsb  anteriores  bifid»,  posteriore» 
sabfcripartitie . 

Qronp  1 :  Plattptilcs,  Zell.  (Platyptilia,  Hb.,  *'  Cat.**), 
sect.  a. — P.  rkododaetyltUt  S.V. 
Sect.  b,—P.  capnodactylui,  F.  v.  B.  in  Utt, 
Sect.  c. — P,  ochrodactyltii^  Hb. 

Sect.  d. — P.  zetterstedtii,  Zell.  [with  var.  gmwdaetyla^  S.V. 
(  —  U$8eradactyla^    Tr.,    megadactyla,    Hb.),   and    var. 
nemoralis,  Zell.  {^macrodactylat  Fehr,  in  Htt.),  Not.  1. 
Phal.  tesseradactyUit  Linn.  Not.  2.  Alucita  petradactyla^ 
Hb.] ,  JUcheri,  Zell.  (hemidactylay  Mas.  Sohiff.T,  metzneri^ 
Zell. 
Sect,  e.— P.  acanthodaetyhUt  Hb.,  Tr.,  coimodactyla,    Tr. 
[with  var.  eotmodactyla,  Hb.  et  var.  ipHodactyUif  Eaden.). 
Not.  1.  Aluc.  ulodactylut  Zett.] . 
Group  2  :  Oxtptilus,  Zell.  (Amblyptiliat  Hb.). — O.  triitit,  Zell.^ 
pUoiellae,    Zell.,  obfcurus,   Zell.,   hieraciit   Zell.     [Not.   1. 
Phal.  Alu,  didactyla^  Linn.    Not.  2.  Pteroph.  leucodactyluip 
F.] ,  trichodactyluSf  Hb. 
Group  8  :  Ptebophohcb,  Zell.  {Sten<mtiHa,  Hb.). 

Sect.  a. — P.  ehrenbergianus,  Zell.,  phaeodactylut^  Hb. 

Sect.  &. — P.  muintodactyZus,  F.  v.  B.,  in  litt. 

Sect.  c. — P.  tnictodactyluSf  S.V.,  Hb.,  graphodactylusj  Tr.,, 

futeust  Betz.  (ptilodactyla,  Hb.,  Tr.). 
Sect.  d. — ^P.  lithodactylut,  Tr.,  septodactyla,  Tr. 
Sect.  e. — P,  pterodactylut,  Linn.  (/i<«ct<j,  Geoffr.). 
Sect.  /. — P.  »carodactylu$,  Hb.  (tcarocfactyZa,  Tr.),  tephra- 
daetylus,  Hb.,  osteodactyluB^  Zell.  (microdoctj/Ia,  Zett.), 
earp^Macey2tM,  Hb.,  Tr.,  microdo^tyZiM,  Hb.,  Tr. 
Sect.  p. — P.  &racAydacty2ti«,  KoU.,  Tr. 
Group  4 :  Aciptilus,  Zell.  (AciptUia,  Hb.). 

Sect.  a. — A.  galactodactylus,  Hb.,  Tr.     [Not.  Pt«r.    oZbo- 

da<;ty2ti«,  Fab.] . 
Sect.  6. — A.  xanthodaetylus,  Tr. 
Sect,  e, — A.  obioletus,  Zell. 

Sect.  d. — A.  xerodaetyltUf    Metz.,    in  litt.t    baliodaetylut, 
F.  Y.  B.,  in  Utt.t  tetradaetylui,  Linn.  (Aluc,  leucodactyla 
et  Adpt.  theiodactyla,  Hb.,  Phal,  didactyla.  Scop.). 
Sect.  «. — A,  ischnodactylus,  Tr. 
Sect./. — A.  pentadactylus^  Linn.,  Hb.,  Tr. 
Sect,  g, — A,  paludum^  Zell. 
n.  Alucitina. — Ala  singula  sezpartitse. 

Genus  1 :  Alucita,  Linn.,  S.V.,  Hb.,  Stphs.  (Pterophonu  parte, 
Geoff.,  Fab.  Orneodei,  Latr.,  Tr.  EueJUradia^  Hb.). — A.  grammo- 
dactyla^  Zell.  (hexadactyla^  Hb.,  figs.  10, 11  ?),  hexadactyla,  Linn., 
Hb.,  Tr.,  polydactyla,  Hb.,  Tr.,  dodecadactyla,  Hb.,  Tr.  [Not. 
Alue.  poeeiloddctyla,  Stphs.] . 

In  1845f ,  Duponchel  maintained  {Cat.  Meth.,  pp.  880  et  seg.)  the 
old  grouping.  He  subdivides  his  Fterophorit^t  into  (1)  Pterophortdesy. 
(2)  Omsodidea.    In  the  first  section  only  two  genera  are  given  : 

*  In  spite  of  this  comprehensive  subdivision  Zeller  describes  all  the  species  ot 
this  group  in  detail  under  the  two  generic  names — Adactyla  {hiibneri)  and 
Pteropkonti  (all  the  other  species). 

f  Wrongly  dated  1844,  published  1845.— L.  B.  Prout. 
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1.  Adactyla,  Zell. — ^Les  quatre  ailes  enti^res — A.  huebneri^  Curt.  (aeUictyla, 

Tr.). 

2.  Pterophorut,  Geoff. — Ailes  sup^rieures  divis^es  en  deux  branches,  et  les 
inf^eures  en  trois — P.  rhododactylusy  capnodactyluSf  ochrodactyliu,  zetterstedtu, 
eto. 

In  the  second  group  he  has  only  one  genus  : 

1.  Omeodes,  Latr. — O.  hexadactylus,  0.  polydactyluSf  O,  gravimodactylw, 
0.  dodecadactylus,  O.  poecilodactylus. 

In  the  Isis  for  1847,  Zeller  gives  (pp.  88-89  andpp.  902-909)  further 
notes  on  various  species,  but  still  maintains  the  same  classification, 
In  1852,  however,  he  revised  the  superfamily  {Linn,  Efity  vi.,  pp.  819 
et  seq.)*  He  got  no  further,  however,  with  his  classification  than  his 
suggestions  of  1841,  although  he  dealt  more  fully  with  the  synonymy, 
and  altered  many  of  the  names  he  had  previously  used.  He  still 
called  all  his  large  divisions  **  genera,"  subdividing  them,  however,  into 
named  groups,  many  of  which  are  biologically  of  subfamily  or  tribal 
value.     His  extended  work  summarises  as  follows — 

I.  Ptebophobika. 

1.  Agdistis,  Hb.   i^AdactyUi^  Zell.). — A.  frankeniae,  Zell.,  metidionalU^ 

Zell.,  heydenit,  Zell.,  adactyla,  Hb.,  parcUta^  Zell.,  bennetii,  Curt., 
tamariciif  Heyd. 

2.  Pterophorus,  Geoff.  {Alucita^  Scbrank,  Tr.). 

A.  Platyptilia,  Hb.  (Platyptilus,  Zell.). — P.  rhododactylus,  S.V., 

capnodactyluSf  F.v.R.,  ochrodactylvs^  Hb.,  isodactylus,  Zell., 
ponodactyhut,  8.  V.,  zetterstedtii,  Zell.,  nemoralutf  Zell.,  fiseheri, 
Zell.,  metznerif  Zell.,  acanthodactyluSf  Hb. 

B.  OxYPTiLus,  Zell.  {Amblyptilia.  Hb.). — O.  kollarij  Mann  in  tiet., 

Sin.,  tristUt  Zell.,  dUtam^  Zell.,  laeius^  Zell.,  wahlbergi,  Zell., 
caffer^  Zell.,  pilo8ell(i£t  Zell.,  hieraciiy  Zell.,  ericetorum^  Zell., 
trtchodactylusy  Hb.,  obscurut^  Zell.,  marginellus^  Zell. 

C.  Pterophorus,  Zell.  (Stenoptiliat  Hb.;. 

Group  o. — P.  fhrenbergianusy  ZeW. yphaeodcLCtyluSf  Hb.,  mian- 
todactyluiy  F.v.R.,  mictodaclylu^y  S.V.,  seTOtinus^  Zell., 
loewii,  Zell.,  aridunj  Zell.,  coprodactylus^  Sta.,  plagiodae- 
tylus^  Sta.,  ffrapJiodactylus,  Tr.,  fuscus^  Eetz.,  sHgmato- 
dactylus,  Zell.,  numniiy  Zell. 

Group  b,—P.  lithodactylus,  Tr. 

Group  c—  P.  pterodactyluSy  L. 

Group  d. — P.  scarodactylugy  Hb.  (?),  Zell.,  lienigMnus, 
Zell.,  tephradactyluSy  Hb.,  inulaCf  Zell.,  carphodactyltts^ 
Hb.,  viicrodactylm,  Hb.,  oiteodactyluSy  Zell. 

Group  e. — P.  brachydactyluSf  KoU. 

D.  AciPTiLiA,  Hb.  {AciptilitSy  Zell.). 

Group  a. — A.  galactodactyluSf  Hb. 

Group  b. — A.  spilodactyiits.  Curt.  (obioletuSy  Zell.),  A. 
xanthodactylnsy  Tr.,  xerodactyluSy  Mtzn.,  baliodactylu», 
F.V.B.,  tetradactylus,  L.,  malacodactylus,  Zell.,  Uckno- 
dactyluSy  Tr.,  pevtadactyluty  L.,  albidus^  Zell.,  nephelo- 
dactyliLBy  Eversm. 

Group  c. — (JHacrotricha), — A.fcLsciola,  Zell. 

Group  d. — A.  paludumy  Zell.,  A.  aiceliotat  Zell.,  A.  bapto- 
dactvltUf  Zell. 

3.  Deuterocopus,   Zell. — Alae    anteriores  semitrifidee  f^bifide,   lacinia 

inferiore  bifida).    Posteriores  tripartitae,  digito  tertio  abbreviato,  etc. 
— D.  tengatroemij  Zell. 

II.  ALUcrriNA,  Zell. 

1.  Aluctta,  Linn.,  Zell. 

Group  a. — A.    grammodactyla,    Zell.,   polydactyla,    Zell., 

dodecadactyla,  Hb. 
Group  b. — A,  zonodactyhiy  Zell.,  demiodactyla,  Zell.,  pulo- 

dactyla,  Zell.,  hexadactyla,  Linn.,  cymatodaciyla^  Zell. 

In   1855,   Herricb-Schaflfer  diagnoses  {Sys,  Bearb,,   v.,   pp.    361 
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et  seq.)  the  superfamily  under  the  name  Pterophonna.  He  refers  to 
Zeller's  work,  points  out  the  isolated  character  of  the  superfamily, 
and  the  analogy  presented  by  certain  Crambids.  He  throws  doubt  on 
itodactyluSf  jcerodactyliis,  manyiii,  margindlus,  laetiiSy  kollari,  inidae^ 
metzneri  and  bennetii,  and  considers  that  Zeller*s  European  species  can 
be  reduced  to  54,  although,  by  the  addition  of  cosmodactylaf  lutescmis, 
distinctus,  confusus  and  agrorum,  he  makes  a  total  list  of  59  European 
species.  He  asserts  the  unreliability  of  many  of  the  early  species,  and 
specially  singles  out  the  work  of  British  authors  as  being  particu- 
larly badly  done.  His  criticism  appears  to  be  based,  less  on  his  first- 
hand knowledge  of  these  authors  than,  on  Stainton's  most  unsatisfactory 
Catalogue  of  1854,  in  which,  with  every  possible  chance  of  referring  to 
the  collections  of  Stephens,  Curtis,  Wood,  etc.,  and  comparing  their 
species  with  the  descriptions,  he  preferred  to  sink  many  of  their 
species,  e,g,,  pterodactyla,  hipunctidactyla,  etc.,  and  to  rename  others, 
0.^.,  calodactyla,  etc.  Herrich-SchafTer's  synopsis  of  the  genera  reads 
as  follows : 

I.  Wings  undivided Aodibtis. 

n.  Forewings  bifid,  liindwings  trifid. 

1.  Only  the  apical  third  of  the  forewings  divided,  both  the 

lobes  with  a  wide  border  and  projecting  anal  angle, 
the  innermost  lobe  of  the  hindwing  with  tooth  of  thick 
black  scales  on  the  middle  of  its  inner  margin  . .  Platyptilus. 

2.  The  terminal  half  of  the  forewings  divided,  the  inner- 

most lobe  of  the  hindwings,  with  thick,  black  scales, 
at  its  end  on  both  sides  (or  in  O.  tristis  in  the  middle 
of  its  inner  margin  as  in  the  preceding  genus)  . .  Oxyptilus. 

3.  The  apical  third  of  the  forewings  divided,  the  two  lobes 

tolerably  pointed  with  very  oblique  outer  margin  and 
rounded  off  anal  angle.  The  lobes  of  the  hindwings 
without  any  distinct  marking  by  scales . .         . .         . .  Ptbrophorus. 

4.  The  great  part  of  the  outer  half  of  the  forewings  divided, 

the  lobes  of  all  the  wings  similarly  linear  . .  Aciptilius*. 

Herrich-Schafifer  then  gives  the  following  groupings  of  the  species 
in  the  various  genera  : 

Genus  I.    Aooistib,  Hb..  Verz,^  Zell.,  Linn,  Ent.^  vi.,  p.  321. 

1.  AlaB  anteriores  ciliis  costalibus  albis,  margine  interiore  cano — adactyla^ 

Hb.,  heydeniiy  Zell. 

2.  AlsB  anteriores  albidioribus,  margine  interiore  non  albidiore. 

A.  Cilia  vix  pallidiore ;  puncta  costalia  et  punctum  plicss  posterius 

obsoletissima — mertdionalUj  Zell. 

B.  Cilia  fundo  magis  flavescentia;    puncta  costalia  et  plicae  bene 

ezpressa— /ranAmiae,  Zell.,  tamaricigf  v.  Heyd. 
Genus  II.    Platyptilus,  Zell. 

1.  Lobas  alarum  posteriorum  interior  medio  albus,  pone  medium  den- 

tatus ;  alarum  anteriorum  cilia  basalia  solum  in  apicibus  loborum 
amborum  tuacA—rhododactylus^  W.V. 

2.  Lobus  alarum  concolor,  pone  medium  dentatus,  alarum  anteriorum 

cilia  basalia  undique  nigra— capnodactylus^  F.v.JEC.,  metzneri^  Zell. 

3.  Lobus  alarum  posteriorum  interior  concolor,  ante  medium  aut  in  medio 

dentatus. 

A.  Palpi  et  fasciculus  frontalis  capite  duplo  longiora — ochrodactyluSf 

Hb. 

B.  Palpi  et  fasciculus  frontalis  vix  capitis  longitudine  prominuli. 

a.  Cilia  alarum  anteriorum  linea  dividente  Integra — nemoralUf 
Zell.,  zetterstedtii,  Zell.,  gonodactyltu,  Schiff.,  fUcheri,  Zell. 

&.  Ciliorum  alarum  anteriorum  linea  dividens  in  lobo  interiore 
hi-,  in  anteriore  semel-interrupta — acanthodactylusy  Hb., 
easmodactylut,  Hb. 

*  Spelt  AeiptiliM,  p.  363,  and  Aciptilutj  p.  381. 
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Genus  III.  Oxyptilus  (with  detailed  descriptioD) — trichodactylus,  Hb., 
erieetorum,  Zell.,  hteracHt  Zeil.,  pHoseUae^  ZelL,  o&«ctirtM,  Zell.,  trUtk^ 
Zell.,  dictum,  Zell.,  margineUuB,  Zell.,  laetva,  Zell.,  A^oUari,  Mann. 

GentiB  IV.    Ptebophobus,  Zell. 

1.  FaBoioulns  frontalis  conicus — miantodactyhUy  F.v.B. 

2.  Frons  squamis  compressis,  Bubquadrata. 

i.  Palpi  aquamiB  appressis  triangulares,  alse  anteriores  apice  acuto, 
puncto  ante  fisburam  pallidiua  ciliatam  simplici  aut  gemino  nigro ; 
punotis  limbi  loborum  amborum  nonnullis. 

A.  Cilia  basi  alba,  punctis  nigris,  uno  (duobus  in  P.  UyewU)  in  angalo 

anall  anterioris,  duobus  versus  apicem  interioris. 
a.  Lobus  anterior  innotatus. 

a.  Cilia  costalia  lobi  anter.  alba— /usom,  Retz.,  Zoetm,  Zell., 

mawnii^  Zell.,  siigmatodactyluM^  Zell. 
/3.  Cilia  oostalia    lobi    anter.    alarum    anter.  non  alba — 
aridu9,  Zell.,  Berotinut,  Zell. 
5.  Lobus  anterior  lineola  longitudinali  nigra. 

a.  Margo  anterior  innotatus — mictodaetylus.,  W.  V.,  plagiO' 

dactylttSf  F.v.B.,  lutetceiUt  H.-Sch. 
/3.  Margo  anterior  lineola  alba  ad  f — coprodactyluSt  Zell. 

B.  Cilia  dimideo  basali  acute  tuBosL—graphodactyliUf  Tr. 
ii.  Palpi  subcylindrici,  articulo  tertio  lineari,  prominulo. 

A.  Tibia  mediie  medio  et  apice  nigro  incrassatn — lithoddctylui,  Tr. 

B.  TibisB  medisB  simplices. 

a.  Cilia  base  indeterminate  pallidiora,  anguste  obscurius  secta — 

phasodactyla,  Hb.,  agrorum.  Led. 
h.  Cilia  fundo    paullo    obscuriora,  als  anteriores   puncto   ad 
fissuram. 
a.  Griseus,  gilvus,  griseo-cinnamomeus  corpore  concolore — 

pterodaetyluSf  lAnn. 
/3.  Flavidogriseus,     corpore     albidosulphurea  —  dittinctus, 

H.-Sch. 
y.  Lutescentes     fusco-irrorati,     corpore,    concolore — lUni' 

gianu8f  Zell.,  inulaCt  Zell.,  tephradactyltUf  Hb. 
d.  Pallide  sulphurei,  corpore  concolore — microdactylus^  Hb., 

carphodactyluSf  Hb.,  osteodactylus^  Zell. 

C.  Cilia  alarum  anteriorum  albo-secta,  basi  non  obscuriora;  tibia 

medieB  simplices — hrachydactylus,  EoU. 
Genus  V.    Aciptilus,  Zell. 

1.  Fuscus,  ciliis  alarum  anteriorum  albo-sectis — siceliota,  Zell.,  paludum, 

ZeU. 

2.  Fuscus,  alarum  anteriorum  lobo  interiore  niveo — haptodactyltu,  ZelL 

3.  Pallidi,  ciliis  tuaco-Bectis—xanthodactylu^,  Tr.,  tpiLodactyltu^  Curt., 

confuswtt  H.-Scb.,  galactodactylus^  Hb. 

4.  Straminei,  alis  posterioribus  et  ciliis  obscurioribus. 

i.  Corpus    sulphureum — balioductyluSf    F.v.B.,    tetradactylus^    Linn., 

maUieodactyluSf  Zell. 
ii.  Corpus  alis  concolor — ischnodactylusj  Tr. 

5.  Niveus — pentadactylus,  Linn. 

In  1856,  Frey  divided  {Die  Tin,  und  Pteroph,  der  Schiveiz,  pp.  897«e 

seq.)  the  plumes  into  two  families,  the  Pterophoriden  and  the  Alucitiden, 

but,  as  the  genus  Atjdisti^i  was  not  then  known  to  be  represented  in 

Switzerland,  he  included  all  the  true  plumes  in  the  genus  Pteropfioitu 

which  he  diagnosed  as  follows : 

Capilli  appressi,  interdum  in  conulum  frontalem  product! ;  ocelli  nulli  ; 
antennsB  breves,  filiformes,  articulis  eiongatis,  infra  ciliatis,  basali  longo,  daviformi  ; 
haustellum  longum,  nudum ;  palpi  labiales  mediocres  vel  brevlusculi,  porrecti,. 
subporrecti  vel  adscendentes,  articulo  medio  magno  (interdum  'squamis  hirsutia)* 
tertio  brevi.  Alas  anteriores  elongates,  plus  minusve  bifidaa ;  posteriores  subtn^ 
partitas,  mediocriter  vel  longe  ciliatas ;  anter.  cellula  discoidalis,  elongata  vel 
mediocris,  perfecta  uut  imperfecta  vel  nulla ;  vena  subcostalis  in  laciniam  anterioram 
ramos  quinque  vel  quatuor  eiiiittit  aut  simplex  exit ;  mediana  trifida  in  laciniam 
posteriorem  (interdum  bifida) ;  poster,  in  digitum  primum  exeunt  rami  duo  vel 
unus,  in  secundum  tres  vel  duo,  in  tertium  unus  (interdum  duo) — Pterophorut 
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thododaetyltUt  S.  V.,  oehrodaeiylut,  Hb.,  gonodaetylus^  S.  V.,  zetterttedtii,  Zell., 
hoUii^  Frey tjUeheri,  Zdl.,  acatUhodaetyhu^  Hb.,  cotmodaetyhUf  Hb.,  distaiM,  Zell., 
piloullaet  Zell.,  fcierom,  Zell.,  erieetorwn^  Zell.,  a&«curtM,  Zell.,  phaeodactylui, 
Hb.,  xerotintM,  Zell.,  eoprodactyUu^  Zell.,  plagiodactyhUf  F.v.B.,  graphodtictyliUf 
Txm.  fiueuSt  Betz.,  UtAodoctyltM,  Tr.,  pterodactylus,  L.,  scaroHSUictyluSt  Zell., 
tepArodactyZitf,  Hb.,  carphodaetylus^  Hb.,  microda«ty2ti«,  Hb.,  o<teo<2actyZu«.  Zell., 
(rac^dactf^ZtM,  EoU.,  baltodoctylttf,  F.v.B.,  tetradactyltis.  It,,  pentddactylus,  L. 

In  1869,  Doubleday  issued  the  2nd  ed.  of  his  Synonymic  List^  which 
has  no  real  value  to  us  except  so  far  as  his  settlement  of  certain  points 
of  nomenclature,  e,g.,  the  reference  ot  pallidactyla,'R€kW.,  to  ochrodactyla, 
Hb.,  of  monodactyla^  Haw.,  doubtfully  to  uodactylus,  Zell.,  of  calodae- 
tyluSf  Stphs.,  to  acanthodactylay  Hb.,  of  cosmodactylus^  H.-Sch.  to 
punctidactylusy  Stphs.,  of  heterodactyla.  Haw.,  doubtfully  to  hieraeii 
[=teucrii),  Sta.,  of  similidactyliis,  Dale,  to  litlwdactyla^  Tr.,  etc.  With 
regard  to  the  specially  British  species,  he  possibly  knew  some  of  the 
.original  types,  and,  of  the  others,  he  would  at  least  know  what  names 
were  in  common  use  in  British  cabinets  for  certain  species.  Stainton's 
grouping  {Manual,  ii.,  pp.  489  et  spq,)  is,  in  every  sense,  unsatisfactory. 
With  a  full  knowledge  of  the  work  done  by  Hiibner,  Zeller,  and 
Herrich-8chaffer  he  could  give  us  nothing  better  than  the  following : — 

1.  With  undivided  wings — Adacttla — A,  henneUi. 

2.  Forewings  with  the  hind  margin  more  or  less  deeply  cleft;  hindwings  almost 
divided  into  three — Ptebophorus — P.  rkododactylua,  ochrodactylus,  U^Uictylui, 
trigonodactyluSt  zetterstedtiit  acanthodactylustpunctidactylust  paTV%daetylu$y  hUraeii 
(teumt),  pilouUae^  phaeodaetylus,  bipunctidactyltUy  Zoetrii,  plagiodactyhu,  futetu, 
JUhodactyluit  pterodaetylus  {=m<modaetylus),  lienigianui,  tephradactylua,  ofteodae- 
tyliu,  microdactyluit  hraehydaetyluM,  galactodaetylusy  spilodaetylus,  bnHodactyltu, 
UtradaetyluSt  pentadactylut,  peUttdum, 

In  1862,  Wallengren  published  {KomjUna  Sv&nska  Vetemkaps 
Akadefnien*  HandHngar,  iii.,  pp.  1-25)  his  well-known  paper  in  which 
he  still  divided  all  the  plumes  into  two  family  groups : — 

1.  Ptbbophorida — Forewings  with  merely  indicated  cleft,  or  divided  into  2 

or  3  lobes. 

2.  Alucitina— All  the  wings  siz-lobed. 

He  gives  a  very  good  summary  of  the  Scandinavian  species,  dealing 
with  the  synonymy  of  the  Linnean  species  and  adding  the  following 
generic  tabulation : — 

L  The  lobes  of  the  wings  dissimilar,  the  anterior  ones  broader  than  the  hind 
ones. 

A.  Forewings  at  rest  eotirelj  concealing  the  hindwings,  the  dorsum  being 

rolled  under  and  receiving  them  throoghoat  its  length,  sometimes 
even  the  costa  similarly  incarved. 

1.  All  the  tibifls  slender. 

a.  The  s  antenns  finely  dentate;  those 

of  9  indistinctly  ciliated.  The  cilia 
of  the  last  (i.e.  dorsal)  lobe  of  the 
hindwing  unosually  long.  The 
spars  of  the  hind  tibisB  of  distinctly 
different  length  Ptebophobub. 

b.  AntennsB  shortly  ciliated,  at  least  in 

(f  .  The  ciUa  on  last,  i.e.,  dorsal, 
lobe  of  the  hindwings  normal,  rather 
short.  The  spars  of  hind  tibi»  of 
equal  length  Leioptilus. 

2.  All  the  tibi»  at  apex,  and  all  the  tarsi  in 

middle,    thickened.     The   antennn   of 

both  sexes  oiliate  OmAMATOPHORrs. 

B.  Forewings  at  rest  covering  the  hindwing  flatly, 

sometimes  enfolding  them  by  the  margm  of  the 
inner  (t.«.  dorsal)  edge  being  bent  down. 
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1.  The  scales  of  the  frons  produced  into  a 

more  or  less  elongate  cone  or  tuft.    (The 
tornal  lobe  of  the  forewings  distinct.) 
a.  The  inner  (t.f.,  dorsal)  edge  of  the 
forewings     entire,     not      toothed. 
Antenna  ciliate 
h.  The  inner  (t.^.,  dorsal)  edge  of  the 
forewings  entire,  not  toothed, 
i.  Forewings  in  repose  covering  the 
hindwings     flatly     throognout. 
The    palpi    evenly    cylindrical. 
AntennaB  ciliate 
ii.  Forewings  in  repose  enfolding  the 
hindwings  by  the  bending  under 
of  the  extreme  dorsum.    Palpi 
with  the  median  joint  enlarged. 
The  antennas  of  the  s  ciliate 

2.  The  hairs  on  the  frons  appressed    not 

forming  any  conical  projection.     (An- 
tennaB ciliate.) 

a.  The    lobes    of    the    forewings    with 

noticeable  posterior  angle.  The 
palpi  (joints)  of  uneven  thickness; 
the  median  joint  thickened  with 
hairs.  Tarsi  short,  the  hind  tibiae 
thickened 

b.  The  anterior  lobe  of  the  forewings  not 

angulate.  The  third  lobe  of  the 
hindwing  towards  the  apex  with 
black  scale-cilia.  The  median  joint 
of  the  palpi  at  most  with  a  short 
hair-tuft  beneath 
II.  The  lobes  of  the  wings  elongate,  very  narrow,  of 
almost  even  width 


Ambltptilus. 


Platyptilub. 


MlM^SEOPTILUB. 


Cnauidophorus, 


OXTPTILUS. 
ACIPTILUB. 


The  species  included  in  the  various  genera  are  as  follows  : 

1.  Cnamidophobub,  Wallgrn. — C.  rhododactylxu^  W.V. 

2.  Platyptilus  (Hb.),  Zell. 

a.  Frontal  tuft  rather  long.     Palpi  with  the  terminal  joint  rather  long, 
somewhat  drooping.    Tibiae  slender — P,  ochrodactylut^  Hb. 

/3.  Frontal  tuft  short.     Palpi   with    the  terminal    joint    rather  short, 
porrected.    TibiaB  with  the  end  rather  thickened — P.  zettentedUi, 
Zell.,  P.  nemoralis,  Zell.,  P.  gonodactyluij  W.V.,  P.  tesaeradactyluii 
Linn. 
8.  Ambltptilus,  Hb. — A.  acanthodactylus,  Hb. 

4.  OxYPTiLus,  Zell. 

I.  Forewings  with  white  markings  on  the  upperside.    Hindwings  with 

the  underside  of  the  first  plumule  furnished  with  a  white  spot  at  the 
apex, 
a.  The  tips  of  the  cilia  on  the  hinder  margin  of  the  first  lobe  of  the 
forewing  dusky — 0.  pilosellae^   Zell.,   0.    hieraciiy   Zell.,   O. 
ericetorum^  Zell.,  0.  ohtcunit^  Zell. 
^.  The  tips  of  the  cilia  on  the  hinder  margin  of  the  first  lobe  of  the 
forewings  white — 0.  didactyla^  Linn. 

II.  Forewings  with  dull  yellowish  markings  on  the  upperside.    Hindwings 

with  the   underside  of  the  first  plumule    unspotted  at  the  tip — 
O.  bohemannit  Wallgrn. 

5.  MnLSSEOPTiLus,  Wallgrn. — M.  mictodactylus,  W.V.,  Af.  $erotifiu»^   Zell., 

M,  pterodactyltUf  Linn.,  M.  paludicoUij  Wallgrn. 

6.  OiD£UATOPHOBC8,  Wallgm. — 0.  lithodactyluSt  Treits. 

7.  Pterophorus,  Geoff. — P.  monodactylus^  Linn. 

8.  Leioptilub,  Wallgrn. 

I.  The  anal  angle  of  the  hind  lobe  of  the  forewings  indistinct,  obtuae» 
and  hardly  visible — L.  tcarodactybiSy  Zell.,  L.  tephradactyluSy  fib., 
L.  microdaetylutf  Hb.,  L.  osteodactyltUj  Zell. 
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n.  No  trace  of  the  anal  angle  of  the  hind  lobe  of  the  forewings — L. 
brachydaetyluSf  Koll. 
9.  AciFTiLns,  Hb. — A.  tetracUictyltUt  Linn.,  A,  pentadactyluSf  Linn. 

In  1869,  Jordan  gave  (Ent.  Mo.  Mar/.,  vi.,  pp.  119-125,  149-162)  a 

translation  of  the  generic  diagnoses  of  Wallengren's  Skandinavieru 

Fjddermott,  and  referred  the  British  species  to  the  following  genera: — 

Cnjbvidophobus — C  rJiododaetylus, 

Platyptilus — P.  diehrodaetyliu,bertrami,uodactyluSf  zetterttedtii,  gonodactyltu, 

Ambltptilus — A,  acanthodactyltUf  coMiodactyhu, 

OxYPTiLUs — O.  pUosellaej  teuerii,  obscurus^  Uietui  (^dittam). 

MiMiBSBOPTUjUs — M.  plagiodactyluSt  serotinus,  hodgkinsoni,  loetcii,  /usciu. 

?  genus — phaeodactyluB. 

0n)EMAT0PH0BU8 — O.  lithodoctylus, 

Ptebophobus — P.  pterodactyltu  {==monodactylus). 

Leioptilus — L,  Uenigianuif  tephradactylua,  microdaetylusj  osteodactylus,  bra- 

chydactyluB. 
AciPTiLU» — A .  galactodactylug,  spUodactylus,  baliodaciylus,  tetradactyltis,  penta- 

dactylus. 
?  genoa— poZtM^um. 

He  also  includes  Chrysocoiys  festaliella  in  the  group. 
Staudinger  and  Wocke  (Cat.,  2nd  ed.,  pp.  841  et  seg.)  gave  the 
foUowing  grouping : 

AoDiBTis. — A.frankeniae,  Zell.,  meridionaUs,  Zell.,  Jieydeniif  Zell.,  manicata, 
Stand.,  adaetyla^  Hb. ,  jMiraZia,  Zell.,  tamaricis,  Zell.,  bennetii.  Curt. 

Ckasuipophobus. — C  rhododactyliUj  S.V.,  cinnamomeuM,  Stand. 

PiiATTPTiUA. — p.  eapnodactyla,  Zell.,  ochrodaetyla,  Hb.,  bertrami,  Boess., 
Hmilidactyla,  Dale,  gotiodactyla,  Schiff.,  farfarella,  Zell.,  zetterstedtii, 
Zell.,  nenioralii,  Zell.,  tesseradactyla,  Linn.,  metzneri,  Zell. 

Amblyptiua. — A,  acanthodactyla,  Hb.,  coamodactyla,  Hb. 

OxTPTiLns. — O.  koUari,  Sta.,  tristU,  Zell.,  dutans,  ZelL,  laetus,  ZelL,  pilo- 
sellae,  Zell.,  hieraciij  Zell.,  maculatus.  Const.,  ericetoriim,  Zell.,  dtdac- 
tylu»,  Linn.,  brunneod€Uitylu8f  Mill.,  hofmannteggii,  Moescb.,  parvidac- 
tylus.  Haw.,  margtneUiUt  Zell.,  bohetnannit  Wallgrn. 

MiM.fi8EOPTiLU8. — M.  ehrenbergtatius,  Zell.,  <igrorum,  H.-S.,  rhypodactyhUf 
%%Aud,,  phaeodactylus,  Hb.,  muintodactylus,  ZeW.,  pelidiiodactyhu,  Stein, 
$erotinut,  Zell.,  zophodactylus,  Dup.,  islandicus.  Stand.,  aridiu,  Zell., 
eoprodactyltUf  Zell.,  noUkeni,  Tgsir.,  plagiodactylus,  Sta.,  luUscens, 
H.-S.,  graphoda^tylus,  Tr.,  pterod^ctylui,  Linn.,  paludicola,  Wallgrn., 
stigmatodactyliUt  Zell.,  manniif  Zell. 

(Edematophobus. — (E.  lithoda4:tyluSy  Treitschke,  giganteus,  Mann. 

Ptebophobus. — P.  monodcLctylus,  Linn. 

LEiopTiiiUS. — L.  $carodactylu9^  Hb.,  lienigianus,  Zell.,  tephradactylm,  Hb., 
dMdifc<iM,  H.-S.,  mtiiae,  Zell.,  carpJiodactyltu,  Hb.,  microdactylus,  Hb., 
coniodaetyliu.  Stand.,  peetodctctylw.  Stand.,  otteodactylus,  Zell.,  brachy- 
dactylut,  Tr. 

AcipnuA. — il.  iemiodactyla,  Mann,  galactodactyla,  Hb.,  spilodactyla,  Curt., 
phlomidUy  Staud.,  eonfusa,  H.-S.,  catpia,  Led.,  volgeims,  Moesch., 
«ii&aZteman«,  Ld.,  xantfiodaetyla,  Tr.,  scarodactyla,  Zell.,  deeipiens,  Led., 
icterodactyla^  Mann,  baliodactyla,  Zell.,  calcarta.  Led.,  parthica,  Led.» 
tetradactyla,  Linn.,  malaeodactylaj  Zell.,  chordodaetyloy  Staud.,  wc/tno- 
dactyla,  Tr.,  deMrtorum,  Zell.,  oUnadactyla,  Mill.,  nephelodactyla,  Ev., 
pentadaetyla^  Linn.,  poZudum,  Zell.,  «ic«Ztora,  Zell.,  baptodactyla ,  Zell. 

In  1877,  Heinemann  and  Wocke  (Z>t«  Schmett.  Deutsch,,  iii.,  pt.  2, 
pp.  780  ft  «e(7.),  define  the  group  under  the  name  Pterophorinay  which 
they  divide  into  the  following  genera  without  any  intermediate  sub- 
divisions : — 

Aodibtis,  Hb. — A,  ddactyla,  Hb.,  tajnaricUj  Zell. 

CifiEiaDOPHOBUS,  Wallgrn. — C.  rhododaetylus.  Fab. 

PliATYPTiiJA,  Hb. — P.  ochrodactyla,  Hb.,  bertrami,  Bdssl.,  gonodactyla,  S.Y., 

farfarella,  Zell.,  zettentedHif  Zell.,  nemoraliSf  Zell.,  uodactylus,  Qraaf, 

jiKtrn^j,  Zell.,  tessaradactyla,  L. 
Ambltptiua,  Hb. — A,  acanthodactyUif  Hb.,  cotmodaetyla,  Hb. 
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0XTPTILU8,  Zell.— O.  koUari,  St.,  trittU,  Zell.,  dUtaw,  Zell.,  pOoteUae,  Zell., 
hieracii,  Zell.,  erieetorum,  Zell.,  didtustylusy  L.,  parvtciactyttw,  Haw. 

MiHiBSEOPTiLUB,  WaJlgT. — M,  phcuodoetylus^  Hb.,  peZtditodaetyltM,  Stein, 
«erotiyiu«,  Zell.,  zophodaetylutf  Dup.,  aridiM,  ZeU.,  coprodactyhu,  Zell., 
plagiodaetyhu,  St.,  lutescenty  H.-Sch.,  i^rapAociaets^Zuf,  Tr.,  j»ter<Mlact2^ZtM, 
Linn.,  |>aZtu2ico2a,  Wallgrn.,  stigmatodiuityUu,  ZeU. 

OxDAMATOPHOBUB,  Wallgrn. — 0.  ZitAadact2/2u«,  Tr.,  rogenhoferi,  Mann. 

Pterophordb,  Wallgrn. — P.  monodactylust  Linn. 

LxiopTiLus,  Wallgrn. — (a)  L,  scarodUictylus,  Hb.,  iMRHrtanus,  Zell.,  tephra- 
dactyltu,  Hb.,  dwtinctiM,  H.-S.  (b)  L.  iniiZae,  Zell.,  carphodaciyhut  Hb., 
nUcrodaetyltUy  Hb.,  osteodactyluSf  Zell.,  j)«ctod(u;ty{iM,  Stand,  (c)  L. 
hrachydactyluSy  Tr. 

AciPTiUA.Hb. — ^.  ffalcustodactyUk,  Hb.,  spilodactyla,  Cart.,  conftua,  H.-S., 
xanthodactyUif  Tr.,  haliodaetylat  ZeU.,  tetradactyla,  L.,  maXacodaciyla^ 
Zell.,  ischiwdactyUif  Tr.y  pentadactylay  L.,  paludum,  Zell.,  baptodactylat 
Zell. 

Meyrick,  in  1886,  gives  {Trans,  Ent,  Soc.  Lond,,  p.  6)  thfe  following 
generic  tabulation — 

1.  Wings  entire Aodistis. 

,,      fissured 2 

2.  Hindwings  bifid  Cxnoloba.* 

trifid  8 

3.  Forewings  quadrifid Hsptaloba. 

,,  trifid Deuterooopus. 

bifid 4 

4.  Forewings  with  vein  9  present  5 

,,  ,,  ,,  aooenC' • .  . .  . .  . .     ±\t 

5.  Hindwings  with  black  scales  in  dorsal  cilia. .         . .     6 

,,        ,,  without        ,,        ,,        ,,  ..         ..8 

6.  Forewings  with  vein  3  present  Plattptilia. 

,,         ,,         ,f         ,,  aoseiiv  . .  . .  .  •      i 

7.  Forewings  with  vein  10  stalked  with  11       . .         . .     Sphenabgbes. 

,,  ,,  M  M  ,,  M        8  ••  ..       OZTPTILUS. 

8.  Forewings  with  vein  10  present         . .         . .         . .     Mimjbseoptilub. 

,,        ,i        ti        ,,    aosent  • .         . .         . .     v 

9.  Forehead  with  cone  of  scales..         ..         ..  Mabasuabcha. 

,,  without  ,,  ,,  I^OPTILUB. 

10.  Forewings  with  vein  7  present  11 

,,        ,,        ,,        ,,  aDsenc  ..         ..         ..     i£ 

11.  Posterior  tarsi  tufted  above  on  joints  . .         . .     Ptebophobub. 

,,        ,,        not  tufted        ,,  ..         ..         ..     Oedehatophobus. 

12.  Forehead  with  cone  of  scales  Doxostebbs. 

„  without        „        „  13 

13.  Wings  without  cell Gobmoclostib. 

ff         tt         »f  ••  ••  ••  ••  ••  14 

14.  Forewings  with  vein  11  from  near  8,  long,  parallel  Tbichoptilub. 

,,        ,,        „  absent  or  rarely  from  point  . . 

,,        „        „  8  short  divergent        ..         ..  Aciptilia. 

In  1890,  Meyrick  included  the  Alucitides  in  his  '*  Classification  of 
ilie  Pyralidina  of  the  European  fauna  "  {Trans.  Ent,  Soc,  Land,,  1890, 
pp.  429  et  seq,).  This  paper  is  most  remarkable  for  the  ex  cathedra 
manner  in  which  the  phylogenies  of  the  various  subdivisions  are 
asserted  with  no  detailed  proof  in  support  thereof.  With  this  we 
propose  dealing  later.    His  tabulation  of  the  genera  reads  as  follows  : — 

1.  Wings  entire Aodibtib. 

,,     fissured 2 

2.  Hindwings  with  more  or  less  developed  tooth  of 

black  scales  in  dorsal  cilia 3 

Hindwings  without  black  scales  in  dorsal  cilia       . .  5 

8.  Forewings  with  veins  7  and  9  absent  . .         . .  Tbichoptilub. 

,,        ,,        ,,        ,,        ,,    preseuw         .  •         .  •  4 


*  Since  referred  to  the  Pyralides  (Durrant). 
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4.  ForewingB  with  vein  10  rising  out  of  8        . .  Oxtptii<u8. 

,,        ,,        I,        ,,     sepaHbte     ..         ..         ..     Plattptilia. 

5.  Forwings  with  all  veins  present        Stsnoptilia. 

„        ,,         one  or  more  veins  absent  ..6 

6.  ForewingB  with  vein  10  separate       7 

tf        ,f        jf        ff    ont  of  8  or  absent  . .         • .     8 

7.  ForewingB  with  vein  7  ont  of  8         Oyfsochabbs. 

,f        ,,        ff        y,  separate         ••  ..     Alvcita. 

8.  Forewings  with  veins  8  and  7  absent  . .  Ptebophobus. 

»»        »»        f»        »»        »»  present  ••         .•     v 

9.  Forewings  with  vein  11  oot  of  8        Cbabimiitib. 

„        ,,        „        ,,    separate Mababmabcha. 

The  species  placed  in  the  various  genera  are  as  follows : 

Tbichoptzlub — T.  nceliota,  Zell.,  palvdum,  Zell. 

OzTPTiLus — 0.  laetuM,  Zell.,  distant ^  Zell.,  trittUt  Zell.,  koUarif  Sta.,  pUoBeUae, 
Zell.,  hofmannteggiif  M5soh.,  parvidaetylut.  Haw.,  bohemanni^  Wallgm., 
fnarginelhu,  Zell.,  tricetorum^  Zell.,  vnacvlaiuf^  Const.,  hieracii^  Zell., 
teuerHj  Greening,  didactylu$^  L. 

Plattptilia — P,  cotmodaetyla^  Hb.,  acanthodaetyla,  Hb.,  testeradaetylat  L., 
JarfareUa^  Zell.,  gonodactyla,  Schiff.,  mettneri,  Zell.,  zetterttedtii^  Zell., 
timiUdactyla,  Dale,  nemoralU,  Zell.,  Uodaetyla,  Zell.,  hertrami^  BOssl., 
ochrodaetyla,  Hb.,  eapnodaetyUit  Zell.,  rhododactyla^  F. 

AoniBTis — A,  saiaruUy  Mill.,  adaetyla,  Hb.,  manicata,  Rtaud.,  heydenii,  Zell., 
meridionaliit  Zdl.,  frankeniae,  Zell.,  paralia,  Zell.,  tamaricUt  Zell., 
hetmetU,  Onrt. 

Stbnoptilia — S.  nUantoda^tyla,  Zell.,  pelidnodactyla^  Stein,  f^rottna,  Zell., 
xophodactyla,  Dup.,  t«2an<2ica,  Stand.,  arida,  Zell.,  coprodaetyla,  Zell., 
tu>2efteni,  Tgstr.,  plagiodaetylay  Sta.,  lute$cent,  H.-S.,  graphodactyla, 
Tr.,  peerocIacti^Za,  L.,  paZudicola,  Wallgm.,  $tigmatodaetylat  Zell.,  mannit, 
Zell. 

Aluctta — A.  lithodaetyla,  Tr.,  gigantea,  Mn.,  rogenJioferi,  Mn.,  cotiatonti.  Bag., 
monodaetyla^  L.,  scarodactyla,  Hb.,  {t«iti^nu«,  Zell.,  tephradaciyla^ 
Hb.,  dwtincta,  H.-S.,  inuZa^,  Zell.,  carphodactyla,  Hb.,  coniodactyJa, 
Stand.,  j)ectodacty2a.  Stand.,  otteodactyla^  Zell. 

Mababmabcha — ^Jf.  ehrenhergiana,  Zell.,  agrorum^  H.-S.,  rhypodaetyla.  Stand., 
trimmatodaetylat  ChriaU,  phaeodactyUif  Hb.,  cinnamomea.  Stand.,  mtcro- 
doctyla,  Hb. 

Gtpsochabbb — G.  baptodactyla,  Zell. 

CBAsmBTis — C.  hrachydactyla,  Tr.,  aiftur«iuu,  Christ. 

Ptbbophobub — ^P.  ca«ptiM,  Ld.,  voZy^ruw,  Moschl.,  tpilodactylutf  Curt.,  galacto- 
daetylus,  Hb.,  «tt6aU«niatM,  Ld.,  phlomidU,  Stand.,  pentadactylut,  Linn., 
con/t»tM,  H.-S.,  |ninc(tnenn«.  Const.,  xant/uxiactj/Zu*,  Tr.,  xerodactylut, 
Zell.,  dedpient,  Ld.,  daZiodo^tyZux,  Zell.,  caZcarttM,  Ld.,  jMirtAiciw,  Ld., 
$emiodactylu$y  Mn.,  Marpty«,  Christ.,  tetra4<ietylus,  L.,  wuUacodacfj/liM, 
Zell.,  ehordodaetylus.  Stand.,  icterodactylus,  Mn.,  uc/modactyZiM,  Tr., 
d«<ertoniin,  Zell.,  olfriodortj/ZtM,  Mill.,  nephelodactyltis,  Ev. 

In  his  1895  grouping  of  the  British  species  (Handbook,  pp.  480  et 
$eq.)  he  gives  a  very  similar  tabulation  of  the  genera  into  which  he 
divides  the  group  termed  by  him  Pterophoridae.  This  reads  as 
follows : — 

1.  Wings  entire 9  AomsTis. 

„     fissured 3 

2.  Hindwings  with  black  soale-tooth  in  dorsal  cilia    . .  8 

,,  withont  black  roale- tooth  ..  5 

8.  Forewings  with  7  and  9  absent         1  Tbichoptilus. 

,,        ,,        ,,        ,,    presenv        .  •  4 

4.  Forewings  with  10  out  of  8 2  Oictptilds. 

„        „  10  separate 8  Plattptilia. 

5.  ForewingB  with  all  veins  present 8  Stbnoptilia. 

„        ,,  one  or  more  veins  absent   . .  6 

6.  ForewingB  with  10  separate 7  Alucita. 

„        ,,  10  ont  of  8  or  absent  7 

7.  ForewingB  with  8  and  7  abeent         4  Ptbbophcbub. 

present        8 
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8.  ForewioKs  with  11  oat  of  8 5  PflELNOPHOBUS. 

„        ,,  11  separate 6  Mabaskabcha. 

The  species  plckced  in  these  genera  are  as  follows — 

1.  TBiCHOPTTijnB  —T.  palttdum. 

2.  OxYPTiLUB — O.  distunSf  piloseUae,  parvidaetyluSt  hieraciif  teucrii. 

3.  Platyptilia — P.  cottmodtietyla,  acanthodactylay  gonodaetyla,  zetterstedtU, 

iaocUietylaf  bertranUf  ochrodaetyla,  rhododactyla. 

4.  Ptebophobub— P.  UtradcLCtylus,  baliodaetylusj  pentadactyUu^   galactodac- 

tylut,  spUodaetylus. 

5.  Pbblnophobub — P.  hrachydactylm, 

6.  Mababmabcha — 3/.  phaeodactyla,  microdactyla, 

7.  Alucita — A,  otteodactyla,  tephradactyla,  lieiiigianutf  monodactyUif  lUho- 

cUictyla, 

8.  STENOPTiiiiA — S,  pterodactyla,  zophodactyla,  hipunctidactyla, 

9.  AoDiSTiB — A.  bennetii. 

Hofmann  gave,  in  1895  {Die  deutschen  PtsrophoHnen,  pp.  28  etMq,)^ 
the  best  generic  tabulation  of  the  superfamily  that  we  have  seen.  It 
reads  as  follows : — 

I.  All  the  wingH  undiyided Aodistib,  Hb. 

II.  The  forewings  once,  the  hindwings  twice,  cleft. 
A.  The  third  feather  of  the  hindwing  with  only 

one  vein  (stem  a) .  The  disooidal  cell  of  the 
forewings  closed  by  a  vertical  or  only 
slightly  outwardly  inclining  cross-vein. 
Feathers  of  hindwings  differently  shaped, 
or,  if  shaped  alike,  with  two  bands  across 
tips  of  forewings.* 

1.  The  tips  of  forewings  with  only  one 
transverse  band  or  without  such ; 
feathers  '  of  hindwing  differently 
shaped.  Forewings  cleft  to  one-third. 
Lobes  of  forewings  similarly  shaped, 
i.e.,  both  having  an  anal  angle, 
a.  The  third  feather  of  hindwing  with 
a  black  scale-tooth  in  the  inner 

marginal  fringe  close  to  the  apex  Eucnbuioophobub,  WaUin.f 
h.  The  third  feather  of  the  hindwing 
with  a  tooth  or  streak-like  tuft  of 
black  scales  in  the  centre  of  the 
inner-marginal  fringe, 
a.  Palpi  long  and  slender,  with 
long  terminal  joint,  forehead 
with  a  very  long  or  some- 
times rather  short  scale-tuft 
(occasionally  very  short)     . .  Platyptilia,  Hb.{ 
/3.  Palpi     laterally     compressed 
with    very    short    terminal 
joint ;      forehead     with     a 
smooth-scaled    conical    pro- 
tuberance        Ambltptilia,  Hb. 

c.  The  third  feather  of  hindwing 
without  black  scales  and  hind 
marginal  fringe. 

*  Nervure  (stem)  II  of  the  forewings,  in  all  the  genera  of  group  A,  has  five  brandies, 
except  in  Marasmarcha^  TrichoptUuit  and  sometimes  exceptionally  in  OxyptUtu^  in 
which  there  are  only  four  branches.  Stem  IV  of  the  hindwings  has,  in  all  genera, 
with  the  exception  of  I'richoptiluSf  three  branches,  and,  even  in  this  genus,  TV  is 
BometimcB  present,  even  if  very  slender.  (Hofm.) 

t  This  is  an  error,  Wallengren  is  the  author  of  this  name. 

{  In  the  genus  Platyptilia  the  black  scales  of  the  inner  marginal  fringe  of  the 
third  feather  are  very  transient,  being  lost  in  flight,  or  are  sometimes  altogether 
wanting ;  in  such  cases,  however,  the  long  frontal  tuft  will  serve  to  recognise  the 
genus  Platyptilia  (Hofm.). 
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a.  Palpi    laterally     compressec!, 
second    joint   enlarged    up- 
wards, forehead  with  a  coni- 
cal, smooth-Bcaled  protuber- 
ance   . . 
/3.  Palpi    strikingly    short    and 
slender 
2.  The  lobes  of  the  forewings  with  two  pale 
transverse  bands  ;  feathers  of  hind- 
wings  similarly  shaped.     Forewings 
deft  to  } ;  lobes  of  lorewings  differ- 
ently shaped,  upper  one  pointed,  lower 
with  obtuse  anal  angle,  or  of  similar 
shape,  and  then  both  pointed. 

a.  Vein   II    of    forewings    with     5 

branches.*  In  the  cilia  of  the 
costa  and  inner  margin  of  the 
3rd  plumule  differently  shaped 
accumulations  of  black  scales   . . 

b.  Vein  II  of  forewings  with  4  branches 

as  branch  11^  is  wanting.  In  the 
cilia  of  the  inner  margin  of  the  3rd 
plumule  not  any  or  only  a  very 
insignificant     accumulation     of 

black  scalesf        

B.  The  Srd  feather  of  the  hindwings  with  two 
veins  (stem  V  and  a).  Upper  comer  of 
disooidal  cell  acutely  extended,  cross-vein 
oblique,  running  downwards  and  inwards. 
'  Feathers  of  hindwings  shaped  alike,  no 
titinsverse  bands  across  the  tips  of  the 
forewings.  t 

1 .  The  branch  II 5  arises  still  from  the  cross- 

rib  close  to  branch  11^ ;  both  branches 
run  divergingly ;  forewings  cleft  to  ). 
Upper  and  lower  lobes  differently 
slutped,  the  former  acute,  the  latter 
with  obtuse  anal  angle 

a.  Middle  tibies  in  the  centre  and  at  the 

end  thickened  with  scales.  Hind 
tfbiflB  with  or  without  scale  thick- 
ening        • .         . .         . . 

b.  Middle  tibife  thickened  only  at  the 

end,    hind   tibiss   without   scale 

thickening. 

a.  Middle  spurs  of  the  hind  tibiae 

of  unequal  length     . . 
j3.  Middle  spurs  of  the  hind  tibiee 

of  equal  length 

2.  The  branch  II5  arises  far  distant  from 

the  discoidal  cell,  joining  branch  11^, 
or  is  quite  absent.  Forewings  cleft 
from  over  }  to  J.  Upper  and  lower 
lobes  of  similar  form,  running  to  a 
point,  never  with  any  trace  of  an 
anal  angle, 
a.  Stem  II  with  3  branches  towards 


Stsnoptilia,  Hb. 
Mabasmarcha,  Meyr. 


OXYPTILUS,  Zell. 


TBicHOPTiLUii,  Walsm. 


Aluczta,  Meyr. 


(Edbmatophobitb,  Wllgn. 


Ptebophobus,  Wallgm. 
Leioptilus,  Wallgm. 


*  Exceptionally  there  are  only  4  branches  of  vein  II  present,  but  then  U,  is 
always  abeent,  not  11^  (Hofm.). 

t  The  only  German  species  of  this  genus  (T.  paludum)  has  no  black  scales  in 
the  inner  marginal  cilia  of  the  Srd  feather  (Hofm.). 

X  Several  genera  of  the  group  B  have  on  the  forewings  of  stem  II  only  4  or  (in 
AeiptiUa)  still  fewer  or  not  any  branches ;  on  the  hindwings  stem  lY  has  always 
only  two  branches  (Hofm.). 
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the  costa.  Forewings  deft  to  DOt 
quite  one-half.  Seoond  feather 
of  hindwing  with  a  broad  white 

dash  in  the  inner  marginal  fringe  Pselnophobds,  Wallgm. 
b.  Stem  n  with  only  1-2  short  and 
quite  faintly  expressed  branches 
towards  the  eosta,  or  without  any ; 
forewing  eleft  to  },  the  lobes  very 
narrow,  linear ;  second  feather  of 
hindwing  without  any  distinction     Aciptiua,  Hb. 

The  excellent  work  done  by  Fernald  {Ptergphoridae  of  North 
America f  1898)  should  have  carried  him  farther  than  a  slavish  following 
of  Meyrick,  e,g.y  comparison  of  the  descriptions  of  the  larvaa  of 
kdlicotti  (p.  49),  monodactyla  (p.  51),  and  paleaceus  (p.  46)  should  have 
prevented  the  species  being  lumped  together  in  Pteroplvorusy  and  other 
details  provoke  similar  criticisms.  After  defining  (p.  18)  the  super- 
family  under  the  UMae  Pterophoridaey  he  gives  the  following  generic 
synopsis : 

1.  Hindwings  with  a  cluster  of  black  scales  in  the 

fringe  of  the  thiitl  feather 2 

Hindwings  without  a  cluster  of  black  scales  in  the 

fringe  of  the  third  feather 4 

2.  Anal  angle  present  in  seoond  lobe  of  forewings      . .  8 

„        ,,  absent     ,,        ,,        ,,        ,,        ,,        . .  Tbzchoptilub. 

8.  Anal  angle  absent  in  first  lobe  of  forewings. .         . .  Oxtptilus. 

,,        ,,  present    ,,        ,,        ,,        ,,     ..         ..  PiiiLTVPTiUA. 

4.  Feathers  of  hindwings  similar  and  tapering  uni- 

formly   Alucita.* 

Feathers  of  hindwings  unlike  in  form         . .         . .     5 

5.  Anal  angle  present  on  first  lobe  of  forewings  . .     STBNornLiA. 

,,        ,,  absent      „        „        ,,        »»      >•         ••     Ptebophobus. 

Tbichoftilus — r.  pygmaeuty  Walsm.,  ochrodactyluSy  Fish,  lobidactyhu^  Fitch. 

OxYPTiLus — O.  perUcelidactyliUf  Fitch,  delawarictiSf  Zell.,  ningorii,  Walsm., 
tenuidactyluSj  Fitoh. 

PiiATiPTiLiA — P.  pica,  Walsm.,  cogmodactyla,  Hb.,  ctcawthodactylay  Hb., 
edwardsiiy  Fish,  carduidactyla,  Biley,  percnodactyla,  Walsm.,  shoitae, 
WeAsm,^  jfragiUst  Walsm.,  orthocarpij  Walsm.,  albiduy  Walsm.,  albidar9~ 
elUif  Walsm.,  grandit,  Walsm.,  cooleyi,  Fernald,  modesto,  Walson., 
petrodactyla^  Walk.,  adusta,  Walsm.,  albiciUatat  Walsm.,  aUncanSt  Fish, 
tesserada4:tyla,  Linn.,  marginidactyla,  Fitch. 

Alucita — A.  waUinghami,  Fernald,  belfrageit  Fish,  montana^  Walsnti., 
eineratc^iSt  Wakm. 

Ptbbophobus — P.  Jishiit  Fernald,  Tiomodactylus,  Walk.,  brucei,  Fernald, 
elUottUt  Fernald,  tubochraceiitt  Walsm.,  helianthiy  Walsm.,  ttraminetu, 
Walsm.,  anguttuSf  Walsm.,  itdphureodactyltUy  Pack.,  mathetHanus^ 
Zell.,  pcdeaceufiy  Zell.,  agraphodtictyltu,  Walk.,  incondkut,  Walsm., 
parvtUy  Walsm.,  keUicottii,  Fish,  grandis,  Fish,  rUeyit  Fernald,  monodac- 
tyltu,  Linn.,  cretidactyltiSf  Fitch,  eupatariii  Zell.,  gtUtatuSt  Walam., 
cineraceus.  Fish,  baronij  Fish,  gratUmUt  Fish,  lugtibriit  Fish,  griuscenm^ 
Walsm.,  inqtdnatvMt  Zell. 

STENOPmjA — S.  pumiliOf  Zell.,  pterodactyla^  Linn.,  exelamationU,  Walsm., 
mengelit  Fernald,  semicostatay  Zell.,  coloradenns,  Fernald. 

Dyar*s  grouping  {List  of  ^^orth  American  Lepidoptera^  pp.  44  et  seq,) 
is  nothing  more  than  a  reproduction  of  Fernald's  work.  He  has  in  no 
wise  attempted  to  allow  his  knowledge  of  the  great  differences 
presented  by  the  earlier  stages  to  prevent  him  from  lumping  OidaeniatO' 
pharm,  WaJlgrn.,  and  Leioptilus,  Wallgm.,  into  Pterophorut^  Geoff.^ 
which  genus,  therefore,  becomes,  in  the  American  lists,  a  hotch-potoh 
of  species  of  widely  divergent  character. 

in  Staudinger  and  Bebel's  Uatalogue, 8rd  ed.,  pp. IQet  uq,^\h&  oradest 
possible  divisions  ure  adopted,  and  all  Meyrick's  errors,  e.g.^  the  use  of 
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the  American  genus  TnchoptUmy  the  lumping  of  Oid^iematophorui, 
W&llgm.,  LeioptUuSf  Wallgrn.  and  Pteropharua,  Geoff.,  into  one 
genus,  etc.,  are  perpetuated,  in  spite  of  the  fact  that  an  examination  of 
Hofmann's  work  should  have  prevented  this.  The  whole  of  the 
group  is  placed  in  the  family  Pteropkoridae,  which  is,  without  sub- 
division into  subfamilies  and  tribes,  divided  directly  into  the  following 
genera: — 

Thxchoptelub,  Walsm. — T,  paludunit  Zell.,  siceliota,  Zell. 

OxTPTiLUB,  Zell. — O.  koUari,  Sta.,  trittU,  Zell.,  distant,  Zell.,  pUosellae,  Zell., 

MeracU,  Zell.,?  maculatui.  Const.,  ericetorutn,   Zell.,  didactylutt  Linn., 

Uonurit  Btange,  teucriif  JordtkU,  parvidactyluM,  Haw.,  7 marginelhUf  ZelL, 

hohenuinnit  Wallgrn. 

Plattftilia,  Hb. — P.  rhododactyla.  Fab.,  clnnamomea.  Stand.,  eapnodactyla^ 

Zell.,  oehrodactyla ,  Hb.,  *hertrami,  Bdssl.,   chaymani,  Tnit,  iaodaetyla, 

Zell.,     gonodactyla,     Schiff.,     terminalU,     Ersch.,    farfareUa,     Zell., 

zetterttedHi,  Zell.,  nemoralU,  Zell.,  teueradactyla,  Linn.,  meUneri,  Zell., 

acanthodactyla,  Hb.,  aeeholdi,  Hofm.,  moerens,  Snell.,  cotmodactyla,  Hb. 

Alucita,  Linn. — A,  semiodactyla, Mn.,  galaetodactyla^'Rh.,  tpilodactykL,  Curt., 

phlomidU,  Stand.,  nepkelodaetyla,  Ev.,  pentadactyla,  Linn.,  ctupia,  Ld., 

volgentU,  Mdscb.,  tuneta.  Stand.,  auhaUemant,  Ld.,  xanthodactyla,  Tr., 

proboUcu,    Meyr.,    7  apoUina,    Mill.,    adamas.    Const.,    decipieiu,    Ld., 

icterodactyla,  Mn.,/»unctt7i«rvM,  Const.,  raphiodactyUiy  Bbl.,  baUodactyla, 

Zell.,   marpiyty  Chr.,  calcaria,   Ld.,   pttrthica,  Ld.,   tetradcLciyla,  Ld., 

nuUacodactyla,  Zell.,  acameWt,  Walsm.,  chordodactyla,  Stand.,  ir«rmcfte», 

Woeke,  iachnodaclyla,  Tr.,  deitertorum,  Zell. 

Pbelnophobus,  Wallgr. — P.  Irachydactylus,  Tr.,  amurennt,  Chr. 

Mababmarcha,  Meyr. — M.  ehrenberyiana,  Zell.,  agrorum,  H.-S.,  rhypodactyla. 

Stand.,  trivimatodactyla ,  Chr.,  phaeodactyla,  Hb.,  fauna,  Mill. 
Gtpsocbabeb,  Meyr. — G. haptodactyla,  Zell., oldiadacf^^to.  Mill., hedematmi, Kbl. 
pTEBOPHOBUS,  Geoffr. — P.  lithodactyliis,  Tr.,  rogeithoferi,  Mn.,  can^tand.  Bag., 
giganteug,  Mn.,  monodactylu*,   Linn.,  scarodactyiut,    Hb.«    {t^i^nii«, 
Zell.,  tephradactylusj   Hb.,  tnnoceiu,   Snell.,  cZw^inctu*,  H.-S.,   fnu2a<, 
Zell.,  carphodactylua,  Hb.,  pectodactyliu.  Stand.,   o$teoda€tylu9,   Zell., 
mierodactybu,  Hb. 
Stekopttua,  Hb. — <S.  miantodactyla ,  Zell.,j9u2c/ira,  Chr., pelidnodacfyZa,  Stoin, 
pinarodactyla,  Ersch.,  coprodactyla,  Zell.,  ?  lutescens,  H.-S.,  ?  noZcA^m, 
Tgstr.,  zophodaetyla,  Dup.,   &iptific<t<2ac(yto,   Haw.,  utoYuitca,  Stand., 
caetia,  Snell.,  hedemanni,  Snell.,  vaccilanay  Snell.,  luteocinerea,  Snell., 
graphodactyla,    Tr.,    pneumonanthet,    Schleich,    pterodactyla^    Linn., 
paludicola,  Wallgrn.,   mengeli.  Fern.,    ntigmatodactyla,   Zell.,    mannU, 
Zell.,  emarginata,  Snell. 
AoDiSTiB,  Zell. — A.frankeniae,  Zell.,  meridionalU,  Zell.,  heydenii,  Zell.,  in^^na, 
Chr.,  adaetyla,   Hb.,   ca»ar»en«t«,  Bbl.,   »alana».   Mill.,  jDaralia,   Zell., 
fankirim,  Zell.,  hennetii.  Curt.,  xtottcM,  Mill. 
Summarising  the  literature  here  reviewed,  from  the  point  of  view 
of  settling  the  generic  nomenclature,  it  is  quite  clear  that  Ptei-ophoriUf 
Oeoff.  (1762),  was  created  as  a  synonym  of  Alucita ,  Linn.  (1758),  to 
include  exactly  the  same  species,  and  in  full  knowledge  of  Linux's 
prior  name.    Poda's  mere  inclusion  of  Alucita  j^entadactyla,  in  the 
list  of  species  in  the  Gratz  museum,  has  less  restrictive  force  than 
Soopoli's  action,  in  1777,  when  he  retained  Alucita  for  the  '*  long- 
legged  "  plumes,  whilst  in  1779,  Leske,  and,  in  1881,  Barbut,  took 
pentadactyla   to  illustrate  Alucita ^  and  thus  fixed  the  type.     Other 
contentions,  more  or  less  valid,  have  recently  been  brought  forward 
{Nomenclature  of  Lepidoptera,  1896,  p.  8dO)  with  the  idea  of  fixing 
pentadactyla  as  the  type  of  Alucita.    In  1796,  Latreille  separated  the 
''fan- winged  *'  plumes  under  the  name  of  Orneodes,  from  the  *'  long- 
legged  "  plumes,  under  Geoffrey's  synonym,  PteropIioruK,  the  latter 
group  having  been  already  determined  as  Alucita  by  8copoli,  and  its 
type  fixed  by  Leske  and  Barbut.    The  next  step  is  taken  by  Hiibner^ 
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who,  in  1806,  maintained  pentadactyla  as  the  the  type  of  Pterophora 
(which  we  have  shown  falls  as  a  synonym  of  Alucita)  and  cited  hexa- 
dactyla  as  the  type  of  Ripidophora  (which  thus  becomes  synonymous 
with  Omeodes).     Oken,  in  1816,  correctly  divided  the  plumes  into 
Alucitu  (type  pentadactyla^  described)  and  Omeodes  (type  hexadactyla) 
whilst  in  the  same  year,  Leach  cited  their  synonyms — Pterop/iorus 
and  Alucita — with  the  same  types.     Before  the  publication  of  Hiibner's 
VerzeichnisSf  therefore,  only  two  generic  points  were  determined,  viz., 
Alucita  type  pentadactyla  and  OtTieodes  type  hexadactyla.     Hiibner,  in 
this  work,  fixed   adactyla  as  the  type  of  Aydistis,  and  created  the 
heterotypical  genera  Platyptiliaf  Amhlyptilia,  StenoptUia  and  Aciptilia. 
As  Aciptilia  contained  pentadactyla,  the  type  of  Alucita,  it  falls  as  a 
synonym    of    the  latter,   whilst   Euchindia   (type  hexadactyla),  also 
newly  described  here,  falls  as  a    synonym   of    Orneodes.      In   1888, 
Curtis  created  Adactylus,  describing  the  genus  from,  and  founding 
it  on,    bennetii,    although   he   cites   huebneri   {adactyla,  Hb.)  as  the 
type.     Neither  Stephens  in  1884,  nor  Zeller  in  1841,  did  anything 
in  the   way   of   fixing   generic  types,  although  the  latter  restricted 
Amblyptilia    to    acanthodactyla,    Hb.,     and    cosmodactyla    Hb.,    and 
created    Oxyptilus    for    the    other    section    of    Hiibner's    Amblyp- 
tilia.    He  also  altered  the  spelling  of  Platyptilia  to  PlatyptUus,  and 
Aciptilia  to  Aciptiltis,  the  latter  automatically  falling  before  Alucita. 
In  1852,  he  retained  these  Zellerian  names,  as  also,  in  1855,  did 
Herrich-Schaffer,  but  with  subfamily  values,  the  groups  being  divided 
and  subdivided  into  sections  of  modern  tribal   and  generic  values. 
Zeller  also  created  Diacrotncha  {type  fasciola)  and  Deuterocopus  (type 
temjatroemi).     In  1862,  Wallengren  created  Cnaemidophoru^  (type  ^f^' 
dodactyla),  Oidaematophorus  (type  lithodactyla) ,  Mimaeseoptilus  (for  the 
pterodactyla  group   of   Hiibner's  StenoptUia),  and    Leinptilus  for   the 
tephradactyla  group  of  the  same  genus.     As,  however,  Meyrick,  in  1890, 
limited  StenoptUia  to  the  first  of  these  two  groups,  Mimaeseoptilus  fell  as 
A  synonym  of  StenoptUia.     Wallengren  also  fixed  acanthodactyla  as  the 
type  of  Amblyptilus  {ilia),  Hb.      He  further  maintained  Platyptilux 
(ilia),  Hb.,  for  the  group  of  species  without  a  tooth  on  the  inner 
margin  of  the  fore  wing,  followed  Zeller  in   using  Oxyptilus  for  the 
pilosellae  group,  which,  however,  he  was  advanced  enough  to  divide 
into  three  sections.     In  1864,  Walker  erected  two  genera,  Sochchora 
(type    donatella),     Utuca    (type   ochvacealia),   and    in    1865,    a   third, 
Paelia    (type    lunulitjera),    whilst,    in     1880,    Walsingham    created 
Trichoptilns    (type    pyiin^aeiis),     and    Wallengren    altered    the    pre- 
occupied Cnaemidophorus   to    EucnaemidophoruH  and   created    Pselno- 
phorus  (type  brachydactyla) .     The  later  genera  will  be  readily  followed 
in  the  generic  summary  attached  hereto.     We  will  only  add  that,  in 
1890,  Meyrick  made  one  of  the  most  retrograde  steps  in  the  classifica- 
tion of  the  group.     He  appears  to  have  been  absolutely  ignorant  of 
the  details  of  their  early  stages,  and,  on  certain  imaginal  characters, 
lumped  together  the  most  diverse  species.     He  maintained  the  Ameri- 
c&n  genus  Trichoptilua,  Walsm.,  for  paludum  and  siceliota;  pla»ced  all 
the  species  of  the  Plaptyptiliinae  and  Amblyptiliinae  in   the    genus 
Platyptilia,  Hb.,  joined  under  the  generic  name  Alucita,  Linn.,  the 
whole  of  the  Oidaeuiatophorinae  and  Leviptilinae,  created  Marastitarcha 
for  species  as  divergent  as  Innaedactyla  {phaeodactyla)  and  microdactyla 
(leaving  scarodactyla  with  lieniffianus  in  Alucita),  created  Gypsochares 
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for  haptodactyla  and  Craainieth  for  hrachydactyla^  which  thus  fell  before 
PselnopIioruSf  Wallgrn.,  whilst  all  the  species  of  Alncitinae  are  lumped 
together  under  Pterophorm^  Geoff.  It  is  most  unfortunate  that  Rebel 
should  have  followed  in  his  and  Staudinger's  Catalogue,  8rd  ed.,  such 
an  unsatisfactory  scheme.  In  the  KnU  Rec.^  xvii.,  p.  87,  we  suggested 
twelve  new  generic  names  for  use  in  this  work.  The  following  appears 
to  be  (to  date)  a  complete  list  of  the  generic  names  proposed  for  the 
Agdistid,  Alucitid,  and  Orneodid  moths : — 

1768.  AxuciTA,  Linne. — Restricted  by  Scopoli,  in  1777,  to  the  long- 
legged  plumes  (thus  excluding  Omeodes),  Type  fixed  as  pentadactyla 
by  Leske  in  1779.  [In  Walsingham  and  Durrant's  opinion  the  type 
was  fixed  as  pentadactyla  by  Poda  in  1761.] 

1762.  Ptkrophorus,  Geoffrey. — Created  for  same  species  as  Alucita, 
Linn6.  Type  fixed  as  pentadactyla  by  Geoffrey  in  1762.  Falls  as  a 
synonym  of  Alucita,  having  same  conception  and  same  type. 

1796.  Orneodes,  LatreilJf. — Created  by  Latreille  for  the  plumes, 
with  '*many  feathers'*  in  the  wings.  Type  fixed  by  Latreille,  in  1802, 
as  hexadactyla. 

1806.  RiPiDOPHORA,  Hiibner. — Type  fixed  by  Hiibner,  in  1806,  as 
hexadactyla,  therefore  falls  as  a  synonym  of  (hmeodesj  Latr. 

1806.  Pterophora,  Hiibner. — Type  fixed  by  Hiibner,  in  1806,  as 
pentadactyla,  Linn.,  therefore  falls  as  a  synonym  of  Alucita. 

1825.  Agdistis,  Hiibner. — Created  by  Hiibner,  for  adactyla,  which 
is  therefore  the  type. 

1825.  Platyptilia,  Hiibner. — Restricted  by  various  authors  to  the 
true  Platyptiliids  as  now  understood.  Type  never  having  been  fixed,  is 
now  na,med  as  gonodactyla,  W.V.  (==mey adactyla,  Hb.). 

1825.  Amplyptilia,  Hiibner. — Evidently,  from  the  plural  form  used, 
a  misprint  for  Amhlyptilia.  Restricted  by  Zeller  to  acanthodactyla, 
Hb.,  and  cosmodactyla,  Hb.  Type  fixed,  in  1862,  by  Wallengren  as 
acanthodactyla, 

1822.  Stbnoptilia,  Hiibner. — Restricted  by  Meyrick  and  others  to 
the  **  pterodactyla  (/uscuh)  **  and  "  bipunctidactyla  ''  groups.  The  type 
never  having  been  fixed,  is  now  named  as  pterodactyla,  Linn.  (=iptilo' 
dactyla,  Hb.). 

1825.  AciPTmiA,  Hiibner. — This  is  a  synonym  of  Pteroplwra,  Hb., 
1806,  since  it  contains  pentadactyla,  Hiibner's  type  of  the  latter 
genus.     It  falls  with  Pterophora  as  a  synonym  of  Alucita. 

1825.  EucHiRADiA,  Hiibner. — Contains  Jiexadactyla,  type  of  Hiibner's 
Hipi^ophora,which  he  gives  a  higher  than  generic  value  in  1825.  It,  there- 
fore, falls  before  Ripidophora,  with  which  it  sinks  as  a  synonym  of  Orneodes. 
1888.  Adactylus,  Curtis. — Type  stated  by  Curtis  to  be  huebneri 
(  =  adactyla,  Hb.),  of  which  he  only  knew  the  figure.  All  the  cha- 
racters of  the  genus  are  described  from,  and  the  genus  is  founded  on, 
the  newly-described  hennetii,  which  must  be  considered  the  type. 

1841.  Platyptilus,  Zeller. — Created  as  an  extension  of  Platyptilia^ 
Hb.,  to  include,  in  addition  to  species  of  latter  genus,  a  part  of 
Hiibner*s  Amhlyptilia,  Type  fixed  now  as  yonodactyla,  W.V.  (  =  weya- 
dactyla,  Hb.),  so  that  it  falls  as  a  synonym  of  Platyptilia,  Hb. 

1841.  Oxyptil-us,   Zeller. — Created  by   Zeller  for    the   Oxyptilid 

section  of  Hiibner's  Amhlyptilia.     Type  now  fixed  as  pilosellae,  Zeller. 

1841.  AciPTiLus,   Zeller. — Created  by  Zeller  as   an  extension  of 

Hiibner's  Aciptilia.     Type  now  fixed  as  pentadactyla,  so  that  it  falls 

Tvith  Aciptilia  as  a  synonym  of  Alucita. 
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1852.  DiACBOTRicHA,  Zellor. — Created  for  fasciola,  which  is  there- 
fore the  t3rpe. 

1862.  DsuTEBocopuB,  Zeller. — Created  by  Zeller  for  tengstroemi, 
Zell.,  which  is  therefore  the  type. 

1862.  Cnjbbudophobub,  WaUengren. — ^Created  by  Wallengren  for 
rfiododactylaj  which  is  therefore  the  type. 

1862.  OiBjsMATOPHOBUs,  Wallengren. — Created  by  Wallengren  for 
IWiodactyla,  which  is  therefore  the  type. 

1862.  MiMASEopTiLUs,  Wallengren. — Created  by  Wallengren  for 
the  **  pterodactyla  ffuscas)  "  and  **  hipunctidtictyla  **  group  of  Hiibner*B 
Stenoptilia.  The  latter  was  limited  by  Meyrick  in  1890  to  the  same 
group,  thus  making  Mimaeseoptilus  a  synonym  of  Stenoptilia. 

1862.  Leioptilus,  Wallengren. — Created,  in  1862,  by  Wallengren, 
for  the  Leioptilid  section  of  Hiibner's  Stenoptilia,  Type  now  fixed  aB 
Uphradactyla, 

1864.  SocHCHORA,  Walker. — Erected  for  donatMa^  which  is  named 
the  type. 

1864.  Utuca,  Walker. — Erected  for  ochracealis,  which  is  named 
the  type. 

1865.  P^LiA,  Walker. — Erected  for  lunuligeray  which  is  named  the 
type. 

1880.  Trichoptilus,  Walsingham. — Created  by  Walsingham  for 
pyijwafHs,  which  is  therefore  the  type. 

1881.  EucN^MiDOPHORus,  Wallengren. — Name  created  by  WaUen- 
gren to  replace  the  preoccupied  Cnaemidophorns ;  type,  rhododactyla. 

1881.  PsELNOPHORus,  Wallengren. — Created  by  Wallengren  for 
brachydactyla,  which  is  therefore  the  type. 

1885.  Heptaloba,  Walsingham.  —  Created  for  argyrtodaetyltu^ 
Walker,  which  is  therefore  the  type. 

1886.  Marasbiarcha,  Meyrick. — Created  for  two  species.  Type 
fixed,  in  1892,  by  Tutt  as  phaeodactyla,  Hb.  {=zlunaedactylaj  Haw.). 

1886.  CosMocLosTis,  Meyrick.  —  Erected  for  a  single  species, 
aylaodesnta,  which  is  therefore  the  type. 

1886.  Sphenarchis,  Meyrick.  —  Erected  for  a  single  species, 
synophrys,  which  is  therefore  the  type. 

1886. — DoxosTEREs,  Me}nrick. — Erected  for  a  single  species,  aenalis. 
Walk.,  which  is  therefore  the  t^'pe. 

1887.  Tetraschalis,  Meyrick. — Erected  for  arachnodes^  which  is 
therefore  the  type. 

1890.  Gypsochares,  Meyrick. — Created  by  Meyrick  for  haptodactyla^ 
which  is  therefore  the  type. 

1890.  Crasimetis,  Meyrick. — Created  for  brachydactylaf  which  is 
therefore  the  type.  Sunk  by  Meyrick,  in  1895,  as  synonymous  with 
Pselnophonix,  Wallgm. 

1891.  Atomoptertx,  Walsingham. — Erected  for  doeiif  which  is 
therefore  the  type. 

1891.  OcBYROTiCA,  W^alsingham. — Erected  for  fasciataf  which  is 
therefore  the  type. 

1891.  Steoanodactyla,  Walsingham. — Erected  for  two  species,  of 
which  concursa  is  noted  as  the  t}'pe. 

1891.  Gilbertia,  Walsingham. — Erected  for  eqites,  which  is  named 
the  type. 

1891.  Earamaouia,  Hampson. — Erected  for  auxantidactylus^  Which 
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is  therefore  the  type. 

1891.  EuROLOBA,  Walsingham. — Created  for  ftiscicostata^  which  is 
noted  as  the  type. 

1896.  Crocydoscelus,  Walsingham. — Created  for  ferruyineum^ 
which  is  named  the  type. 

1905.  GiLLMKRiA,  Tutt. — Ochrodactylaj  Schiff.  {dichrodactyla, 
Miihlig),  cited  as  type. 

1905.  Fredericina,  Tutt. — Cahdactyla,  Schiff.  {zettentedtii,  Zell.), 
cited  as  type. 

1905.  Capperia,  Tutt.  —  Het^odactyla,  Miill.,  de  Vill.  (teucrii, 
Jord.),  cited  as  type. 

1905.  Adkinia,  Tutt. — Bipunctidactyla,  Scop.,  Haw.,  cited  as  type. 

1905.  OvENDENiA,  Tutt. — Septodactyla,  Tr.  {lienigianus,  Zell.),  cited 
as  type. 

1905.  BucKLERiA,  Tutt. — Paludwfif  Zell.,  cited  as  type. 

1905.  Adaina,  Tutt. — Microdactyla,  Hb.,  cited  as  type. 

1905.  Hellinsia,  Tutt. — ChteodactyliiSf  Zell.  {leucadactylay  Haw.), 
cited  as  type. 

1905.  Emmelina,  Tutt. — Monodactyla,  Linn.,  cited  as  type. 

1905.  Merrifieldia,  Tutt. — Tridactyla^  Linn6  {tetradactyla,  auct.), 
cited  as  type. 

1905.  PoRRiTTiA,  Tutt. — Galactodactyla,  Schiff.,  cited  as  type. 

1905.  Wheeleria,  Tutt. — Spilodactyla,  Curt.,  cited  as  type. 

1868.  Stenoptycha,  Zeller. — Created  for  coelodactyla,  which  is 
therefore  the  type. 

General  biological  characters   of  the   Alucitides. 

Reaumur,  in  1784,  gave  {Memoirs,  etc.,  i.,  p.  822)  the  insects  belong- 
ing to  this  superfamily  the  name  of  '*  plumes  '* — "  Les  papillons  dont  les 
atles  imitent  fort  celles  des  oiseaux ;  elles  paroissent  compos^es  de  veri- 
table plumes."  He  says ;  "  Nous  les  avons  mis  k  la  suite  des  phalenes, 
ils  en  ont  un  des  caracteres  par  leurs  antennes  k  filets-coniques ;  mais 
on  ne  laisse  pas  de  les  voir  voler  pendant  le  jour ;  et  d*ailleurs,  la 
transformation  des  chenilles  d*ou  ils  viennent,  se  fait  de  la  mdme 
maniere  que  celle  des  chenilles  des  papillons  diumes,  comme  nous  Tex- 
pliquerons  ailleurs.  lis  pourroient  done  aussi  appartenir  k  la  classe 
des  papillons  diurnes  ;  mais  de  tout  cela,  il  resulte  qu'on  les  pent 
regarder  comme  une  classe  particuliere  que  nous  placerons  pourtant  ici 
k  la  suite  des  phalenes." 

A  superficial  examination  of  the  "  plumes  "  might  lead  one  to  suppose 
that  they  formed  a  small  group  that  might  be  divided  into  a  genus 
or  two,  and  this,  indeed,  has  been  done  by  many  authors,  as  has  been 
already  shown.  Small,  however,  as  is  the  group,  the  divergence 
exhibited  is  exceedingly  great,  and  there  are  few  of  the  largest  super- 
families  that  exhibit  so  varied  structures  in  the  larval,  pupal,  and,  to  a 
less  extent,  wing  characters.  In  habits,  too,  they  differ  exceedingly — 
hybernating  as  imagines,  larvae,  and,  in  the  case  of  Oidaematophjorusy  at 
least,  in  the  egg-stage  (the  larva  fully  formed  within  the  egg),  whilst  the 
larval  habits  vary  from  purely  internal  feeders,  the  larvsB  with  simple 
tubercular  structures,  to  exposed  feeders,  the  larvsB  with  wart-like 
tubercles  almost  as  complicated  as  those  of  Arctiids  or  Lymantriids. 
lake  the  latter,  too,  they  carry  over,  in  some  cases,  the  wart-like 
structure  to  the  pupal  stage,  this  character  beingieven  more  pronounced 
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in  some  instances  than  in  Lymantriid  pupae.  The  plumes,  using  the 
term  in  the  broadest  sense,  fall  into  two  very  characteristic  groups, 
which  we  have  treated  as  superfamilies,  in  order  to  show  that  the 
AffdiHtides  equal  in  biological  value  the  AlucUides,  under  which  title  we 
group  the  rest  of  the  plumes.  For  our  general  considerations  we  have 
discussed  the  two  together  in  order  to  contrast  their  differences  and 
compare  their  resemblances  in  the  various  stages. 

The  pupal  and  larval  features  are  very  important  from  the  point  of 
view  of  grouping  the  species  inter  se,  and  a  study  of  these  stages  is  abso- 
lutely necessary  to  form  a  sound  basis  for  the  generic  divisions,  whilst  the 
characters  found  in  these  stages  often  separate  widely  species  in  which 
the  neurational  characters  are  very  similar.  Thus  the  Amblyptiliid 
pupa  not  only  shows  how  distinct  is  AmblyptUia  from  Platyptilia,  with 
which  Meyrick  erroneously  unites  it,  but  suggests  a  close  alliance  with 
Marasfnarcha  (lunaedactyla) ,  which  is  usually  placed  in  a  quite  different 
group,  whilst  a  detailed  knowledge  of  the  life- histories  must  have 
prevented  the  same  author  from  lumping  into  the  same  genus,  such 
divergent  species  as  Marasmarcfia  lunaedactyla  and  Adaina  nn'crodactylay 
which  have  no  point  of  contact  in  any  stage — egg,  larva,  pupa  or 
imago.  The  soundest  work  yet  done  on  the  classification  of  the 
plumes  is  undoubtedly  that  of  Hofmann  (*<Die  deutschen  Ptero- 
phorinen,"  Berichte  des  naturwivi 'nachaftlichen  Vereines  zii  Eeyemhur^f, 
v.,  1894-1896),  with  the  general  arrangement  of  whose  work  we  are  in 
close  agreement.  His  knowledge  of  the  early  stages  of  many  species 
has  led  him  to  avoid  the  greater  pitfalls  into  which  Meyrick  has  fallen 
through  being  unable  to  check  the  results  obtained  from  a  study  of  the 
imago  by  those  obtained  from  study  of  the  larvas  and  pupte.  Taking 
his  two  main  divisions  {op,  cit,  separ.  pp.  28  et  seq,)  as  our  Aydistides 
and  AlucUides,  and  his  two  chief  subdivisions  of  the  latter  as  our 
Platyptiliidae  and  Alucitidae,  we  believe  that  his  genera  are  well  placed, 
yet  he  has  no  appreciation  of  the  amazing  difference  of  such  larvee  and 
pupflB  as  those  of  Leioptilus  tephradactyla  and  Adaina  microdactyla,  which 
he  plsices  m  the  same  genus,  nor  of  the  gulf  that  exists  between  PorHttia 
(falactodactyla  on  the  one  hand,  and  ALuvita  pentadactyla  on  the  other, 
or  between  both  these  and  Whefle^da  meyadactyla  (sprlodactyla)  and 
Merrifieldia  tridactyla. 

It  may  be  well,  however,  before  entering  into  further  detail,  to 
consider  at  length  the  various  stages  of  the  Alucitids,  so  that  the 
general  morphology  of  these  insects  may  be  properly  appreciated. 

The  Alucitid  egg  gives  very  little  clue  to  the  affinities  of  the  super- 
family;  it  is  exceedingly  simple  and  not  a  highly  elaborated  egg^  and 
might  have  relationship  with  those  of  any  of  the  more  generalised 
superfamilies  of  lepidoptera;   it  is,  however,  very  different  from   the 
imbricated  eggs  of  Tortricids  and  many  Pyralids.     The  egg  is   flat, 
roughly  oval  in  outline,  one  end  broader  and  thinner  than  the  other, 
the  narrower  and  thicker  end  being  squared  off,  and  carrying  at  its 
somewhat  flattened  end  the  micropyle ;  the  shell  is  thin  and  trans- 
parent, the  upper  surface  somewhat  flattened  or  sunken,  and  practically 
devoid  of  ribs,  pitting,  and  almost  entirely  of  any  structural  surface 
modification,  there  being  merely  the  slightest  trace  of  a  polygonal 
reticulation.     Chapman  notes  (Trans.  EnU  Soc.  Lend,,  1896,  p.  145^  -. 
''  The  ovum  is  of  oval  section  in  every  direction,  a  form  that  may  most 
easily  be  described  as  that  of  an  ordinary  bird's  egg,  if  laid  on  its  side 
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and  then  flattened.  Those  examined  vary  in  size  and  in  the  proportion 
of  their  different  diameters,  but  all  have  this  general  form ;  they  are 
smooth,  bright  and  polished,  and  have  faint  markings  of  a  network 
tending  to  a  hexagonal  mesh.  In  some  cases  the  narrowing  towards 
the  small  end  is  not  so  evident,  and  in  others,  «.//.,  Adkinia  hipuncti- 
dactyla,  the  egg  might  almost  be  called  cylindrical.  .  .  .  Although  the 
Alucitid  egg  thus  varies  within  wide  limits,  there  is  not  the  remotest 
suggestion  in  its  structure  of  the  Chrysocoridid  egg  {Trans.  Ent,  Soc. 
Lond.^  1896,  pi.  vi.,  fig.  8),  with  which  group  an  alliance  has  been 
supposed  to  exist.  It  is  horizontal,  but  with  sufficiently  smooth  surface 
to  give  some  support  to  the  idea  that  it  belongs  to  the  Anthrocerid  stirps." 
The  eggs  are  pale  green  or  yellow  in  colour  when  first  laid,  and  usually 
the  oval  stage  is  a  short  one,  although  Oidaematophonis  lithodcwtyla 
bybernates  in  this  stage  (teste  Chapman),  the  young  larva  developing 
rapidly  in  the  shell  and  living  therein  until  the  spring.  Roughly,  the 
two  main  subdivisions  into  which  the  Alucitids  fall  exhibit  their  own 
oval  peculiarities;  those  of  the  Alucitines  have  a  Hatter  egg,  more  oval 
in  outline,  those  of  the  Platyptiliines  are  rather  larger,  more  cylindrical, 
with  the  micropylar  end  rather  more  truncate,  whilst  the  allied  Agdistid 
egg  has  an  almost  brick-shaped  appearance,  the  micropylar  end  flattened 
and  rather  depressed,  the  nadir  rounded ;  the  margin  of  the  square 
micropylar  end  being  further  specialised  by  having  a  raised  and  beaded 
border.  Chapman  gives  the  following  tabulation  of  the  sizes  of  eggs 
which  he  measured  in  8  diameters : — 


Length. 
•77mm. 

Width.* 
•30mm.,  •40mm. 

Height.* 

Adaetylut  hennetii 

•30mm.,  '28mm. 

Adkinia  hipunctidactyla 

( *4>5mm. 
"( '40mm. 

•24mm. 
*24mm. 

*21mm. 
•21mm. 

Stenoptilia  pterodactyla 

*49mm. 

*25mm.,  •16mm. 

•21mm.,  '15mm. 

Amhlyptilia  cotmodactyla  {acan- 

thodactyla) 

•46mm. 

•27mm.,  '23mm. 

'23mm.,  '20mm. 

Marasmarcha          lutiaedactyla 

(phaeodactyla) 

•.56mm. 

'34mm. 

•28mm. 

BuckUria  pallidum 

*88mm. 

•24mm. 

'24mm. 

Capperia  hrterodactyla  {teucrii) 

*40mm. 

•28mm. 

'21mm. 

PlatyptUia  gonodaetyla 

'60mm. 

•36mm. 

•30mm. 

Platyptilia  isodactyla  . . 

'54mm. 

'33mm. 

•27mm.,  •21mm. 

Fredericina  calodactyla  (zetter- 

Mtedtii)           

*52mm. 

'30mm. 

'26mm.,  -ISmm. 

Oidaematophorus     lithodactyla 

( *52mm. 
\  *48mm. 

•36mm.,  •27mm. 
*32mm.,  *30mm. 

*21mm. 
•25mm.,  •2'2mm. 

LeioptUut  tephradactyla 

'41mm. 

•28mm. 

•20mm. 

Ooendenia  septodactyla  [Uenigi- 

anus) 

*35mm. 

•22mm. 

'17mm. 

Adaina  nucrodaciyla    . . 

*35mm. 

•24mm. 

•17mm. 

Parrittia  galaetodactyla 

'42mm. 

•28mm. 

•24mm. 

Alucita  pentadactyla    . . 

{ *48mm. 
( '51mQi. 

'33mm.,  •30mm. 
•36mm. 

•23mm. 
•30mm. 

Wheeleria  megadactyla  {spilo- 

dactyla)         

'45mm. 

•30mm. 

•24mm. 

*  This  tabulation  of  egg-sizes  takes  account  also  of  form.  When  two  dimen- 
sions are  given  the  outline  is  not  oval,  but  ovoid.  The  points  at  which  measure- 
ment has  been  made  are  not  at  places  definable  for  all  eggs,  but  are  (1)  widest,  (2) 
at  a  point  where  the  measurement  is  still  side  to  side  and  not  on  actual  end— largely 
a  matter  of  guess  and  varying  with  each  egg. 
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Hofmann  observes  (Die  deutsch.  Pterophonnen,  etc.,  pp.  14  ^f  seq,) 
that  the  head,  mouthparts,  antennae,  and  ocelli  of  the  larva  show  (without 
microscopical  examination)  no  deviation  from  the  forms  usual  in 
lepidopterous  larvae.  The  globular  or  heart-shaped  head  is  usually 
very  small,  and  can  be  easily  withdrawn  into  the  prothorax;  the 
antennae  are  very  short,  and  the  labium  is  often  prolonged  into  a  long 
spindle.  The  chitinous  prothoracic  shield  and  anal  plate  are  very 
frequent  in  young  larvae,  and,  in  some  groups,  are  retained  throughout 
life,  whilst  in  others  they  disappear  with  the  last  moult.  The  spiracles 
are  small  but  particularly  noticeable,  on  account  of  their  being  placed 
much  higher  dorsally  than  is  usually  the  case  with  other  larvte.  The 
true  legs  are  fairly  normal ;  the  prolegs,  however,  are  very  variable,  in 
some  groups  long  and  thin,  recalling  those  of  certain  Pyralids;  the 
booklets  are  arranged  in  a  semicircle,  the  number  of  which  vary  in 
different  species,  e.f/,,  Oxyptilus  kieracii,  O.  pilosellae,  etc. ;  in  some  species 
the  modification  towards  obsolescence  in  the  prolegs  is  most  marked, 
e.g.j  Adaina  microdactyla.  He  further  notes  that  much  of  this  larval 
diversity  appears  to  depend  less  on  a  great  generic  difference,  than 
on  the  mode  of  life  of  the  larvae  ;  thus  the  allied  hieradi  and  pilosellae 
on  the  one  hand,  and  scarodactyla  and  tephradactijla  in  another  direction, 
offer  quite  different  larval  types. 

The  plume  larvae  present  very  great  variation — from  nearly  smooth 
to  very  hairy — and  this  stage  furnishes  many  excellent  characters  for 
classification,  although,  at  present,  it  must  be  confessed  the  differences 
are  not  too  thoroughly  understood,  and  many  of  the  adult  larvae  are 
highly   specialised.     The   more    marked  characters   (not   necessarily 
specialised  or  particularly  Alucitid  characters)  that  early  force  themselves 
on  the  notice  of  the  student  are:  (1)  The  raised  spiracles,  a  most  striking 
feature,  and  a  very  constant  one  throughout  the  superfamily,  but  still 
subject   to   great   variation.     (2)    The   highly-developed   covering  of 
spicules   (of  course  a  generalised  character)  which  is  found  pretty 
generally  throughout  the  group,  after  the  first  moult,  but  is  subject  to 
great  modification."^    (8)  The  great  difference  in  the  position  of  the  sub- 
spiracular  tubercles  in  the  Agdistids  compared  with  those  of  the  Alucitid 
larvae.     (4)  The  great  difference  in  the  character  of  the  tubercles, 
varying  from  simple  single-haired  chitinous  buttons,  to  complicated 
many-haired  warts,  or  tall  horn -like  processes  on  which  the  setae  are 
borne.     (5)  The  presence  of  accessory  or  secondary  tubercular  hairs, 
distinct  from  the  usual  tubercular  groups,  and  the  wart-like  structures 
they  generally  form.     (6)  The  presence  of  scattered  skin-hairs  (another 
character  found  in  widely  different  superfamilies). 

The  peculiar  raised  character  of  the  larval  spiracles  is  most  note- 
worthy. Those  on  the  prothorax  and  8th  abdominal  segment 
resemble  those  of  other  lepidopterous  larvae  in  being  much  larger  than 
the  others,  and  presenting  the  special  peculiarities,  therefore,  more 
visibly.  In  most  Alucitid  species,  the  spiracles  present  a  smooth 
conical  mound  of  some  height,  with  the  spiracle  proper  at  the  apex. 
This  feature  is  more  conspicuous,  perhaps,  in  the  Platyptiliine  (smooth) 
than  in  the  Alucitine   (hairy)   section  of  the  group.     This  is   not 

*  The  abBence  of  spicules  is  anusual  in  lepidopterous  larveB,  still  their  seneral 
absence  in  the  first  instar,  and  their  well-developed  character  in  the  later  InBtars  in. 
this  superfamily,  is  interesting. 
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however,  without  marked  exceptions,  for  IVheeleria  megadactyla  {spilo- 
dactyla)  has  a  chitinous  cone  whose  base  is  nearly  three  times  the 
width  of  the  actual  spiracle  at  top,  and  it  stands  up  from  the  surface 
to  a  height  quite  equal  to  twice  the  diameter  of  the  spiracular  opening. 
In  Leioptilus  tephradactyla  the  height  is  greater,  though  the  width  of 
the  base  of  the  cone  is  proportionally  less,  despite  the  fact  that  it 
stands  on  a  rather  large  chitinous  plate.  In  Ovendenia  septodactyla 
{lunigianua)  the  construction  is  very  similar.  In  Alucita  pentadactyla 
the  opening  of  the  spiracle  is  very  large,  but  it  is  rather  less  raised. 
In  Merrifieldia  tndactyla  {tetrad acty la)  the  c6ne  is  short  and  narrow. 
In  PorriUin  galactodactyla  it  is  very  similar,  but  rather  higher.  In 
(Hdaematopliorus  lithodactyla  the  spiracle  is  not  unlike  that  of  Adkinia 
zophodactylus,  but  the  base  is  very  transparent  and  colourless.  In 
A.  zophodactylns  the  raised  base  is  hemispherical  rather  than  conical, 
with  the  darker  spiracle  on  top,  hardly  more  in  width  than  one- third 
the  diameter  of  the  hemisphere  ;  this  is  most  marked  in  the  thoracic 
spiracle.  In  Stenoptilia  ptei-odactyla  the  cone  is  only  about  twice  the 
width  of  the  spiracle ;  in  Marasmarcha  lunaedactyla  (phaeodactyla)  the 
cone  is  wide  and  not  so  steep,  approaching  that  of  Adkinia  zophodactylus, 
whilst  that  of  A,  bipun^tidactyla  is  very  similar  to  that  of  Stenoptilia 
pterftdactyla,  AmhlyptUia  coxmodactyla  (acantfiodactyla)  has  rather  a 
wide  lumen,  and  a  narrow  but  fairly  high  cone ;  Euen-emidophorus 
rhododactyla  has  also  a  wide  opening  and  narrow  cone.  In  Capperia 
hsterodactylaj  the  spiracle  is  on  a  rather  sharp,  narrow  cone,  usually 
dark  in  colour.  In  the  Platyptiliids  {sejis,  strict.)  the  cone  is  narrow 
but  tall  for  its  width.  In  Emmelina  monodactyla^  strangely  enough, 
the  spiracle  is  very  similar  to  that  of  PlatyptUia  {ijonodactyla  and 
itodactyla).  In  Adactylua  bennetii  the  spiracles  are  characteristic,  the 
conical  base  being  rather  dark  tinted.  The  larva  of  Adaina  micro- 
dactyla  has  very  large  prothoracic  and  8th  abdominal  spiracles  on 
high,  wide,  dark  cones,  the  others  smaller  and  less  marked.  This 
species  illustrates  to  a  remarkable  degree  how  the  spiracle  may  be 
modified  in  the  younger  stadia.  In  the  first  stadium,  i,e,j  the  newly- 
hatched  larva,  each  spiracle  is  a  very  large  structure  nearly  half  the 
width  of  the  segment  in  diameter,  and  standing  out  from  the  surface 
for  an  even  greater  distance.  It  has  a  rather  narrow  neck,  and  beyond 
this  expands  into  a  large  cup-shaped  mass  with  fluted  sides  and  a 
rather  flat  top.  It  has  something  the  appearance  as  if  the  spiracle, 
as  it  exists  in  the  adult,  was  represented  by  the  portion  to  the  top  of 
the  neck,  and  the  portion  beyond  was  a  special  development,  and 
possibly  this  is  so  (Chapman). 

The  skin  of  the  plume  iarvaB  is  finely  spiculated,  and  these  minute 
skin -points  appear,  as  a  rule,  to  be  developed  in  the  second  stadium, 
and  are  usually  present  in  some  one  or  other  form  of  development  in 
most  of  the  species.  They  seem  to  be  universally  distributed  on  the 
larval  skin,  and  are  often  sufficiently  well  developed  to  lead  one  to 
assume  that,  with  very  little  stimulation,  they  would  develop  into 
hairs,  but  even  in  the  most  highly  developed  spicules  there  is  no  joint, 
the  spicule  being  continuous  with  the  epidermal  cell  beneath.  This 
spiculation  is  usually  absent  in  the  first  instar,  the  newly-hatched 
larva  being  smooth,  although  larvae  of  Merrifieldia  tridactyla,  and 
Adactylus  bennetii^  etc.,  have  it  marked  more  or  less  strongly  in  this 
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stage,  and  that  of  Oidaematoplwrus  lithodactyla  has  it  sufficiently 
developed  to  give  the  larva  quite  a  second  stage  appearance. 

The  gradations  and  variation  exhibited  in  the  secondary  hairs, 
tubercles,  and  warts  of  Alucitid  larvae,  has  led  Chapman  to  point  out 
the  following  details  {in  litt,).  He  remarks :  **  From  the  primitive 
primary  hair  or  tubercle,  we  find  all  sorts  of  gradations ;  we  have  the 
primar}'^  hair  with  or  without  a  plate,  with  or  without  an  elevation  ;  we 
find.it  accompanied  by  one  or  more  hairs  that  are  distinctly  secondary ; 
we  find  the  primary  hair  accompanied  by  one  or  more  that  cannot  be 
distinguished  from  it,  as  well  as  by  undoubted  secondary  hairs,  and 
we  find  warts  and  bosses  that  are  quite  similar  to  those  of  Arctias. 
We  further  find  various  modifications  of  this,  such  as  the  hair-carrying 
wart  being  a  more  or  less  globular  expansion  at  the  summit  of  a 
narrow  neck.  Everything  that  we  have  here  added  to  the  primary- 
hair  is  'secondary.'  Another  group  of  secondary  hairs  (or  tubercles)  is 
formed  by  those  that  appear  to  be  of  precisely  the  same  character  as 
the  primary  ones,  occurring  *at  very  definite  situations,  and  differing 
from  the  primary  ones  only  in  not  being  of  universal  occurrence,  but 
nevertheless  appearing  in  species  of  widely  different  groups  in  the  same 
situations.  Of  these,  the  plumes  present  several  examples,  especially 
those  on  two  tubercles  posterior  to  the  spiracles  on  the  abdominal 
segments  of  many  species.  The  third  class  of  secondary  hairs  are 
those  distributed  over  the  general  skin-surface,  without  special 
reference  to  the  tubercles  proper,  and  often,  apparently,  in  quite  a 
haphazard  and  entirely  asymmetrical  manner." 

With  regard  to  the  character  of  the  primary  tubercles  (i,  ii,  iii, 
iv,  V  and  vii)  it  is  to  be  noted  that  they  vary  from  simple  single- 
haired  chitinous  buttons  to  complicated  warts.  Above  the  spiracles 
are  three  primary  tubercles  on  each  side,  which  are  called  i,  ii 
and  iii,  and  there  are  also  two  minute  points  which  are  probably  of 
as  generalised  a  character  as  are  the  primary  tubercles,  a  very  minute 
one,  close  to,  and  in  front  of,  the  spiracle,  which  may  be  called  A,  and 
another,  very  minute,  in  front  of  ii,  which  may  be  called  0 ;  i  and  ii 
are,  as  usual,  situated  as  anterior  and  posterior  trapezoidals,  i  nearer  tne 
central  line ;  iii  is  supraspiracular.  The  position  of  the  primaries  iv  and 
V,  is  below  the  spiracle,  where  they  are  placed  not  only  pretty  close  to- 
gether, but  usually  on  the  same  plate  or  forming  a  conjoined  wart.  In 
the  Agdistid  larva  they  are  rather  more  widely  apart,  nearly  at  a  level, 
with  a  distinct  tendency  in  some  species  for  the  posterior,  iv,  to  be  the 
higher,  whilst  in  the  Alucitid  larv^ce  the  anterior,  v,  is  always  above 
the  posterior  iv  (at  an  angle  one  to  the  other  of  about  45°  to  the  larval 
resting-place).  Besides  these  are  vi  (appearing  after  the  first  moult, 
and  not  a  primary  tubercle)  and  vii,  below  each  other,  and  beneath 
iv  +  v,  and  there  are,  besides,  one  (or  two)  other  accessory,  post- 
spiracular  groups — B^^  and  B2*,  towards  the  back  of  each  abdominal 
segment.  The  addition  of  extra  hairs  to  the  primary  tubercles  change 
them,  in  many  species,  into  highly-specialised  tubercular  warts,  and 
there  appears  in  the  larval  tubercular  structure  of  the  Alucitids  to  be 
every  intermediate  stage  in  these  tubercles  between  a  single-haired 
tubercle  and  a  very  complicated  many-haired  wart.  The  only  sub- 
primary  tubercle  present,  on  the  abdominal  segments,  is  vi ;  this  is 

*  Dj&r's  iiia  and  iiift  (infra). 


OEMERAL   BIOLOGICAL   CHABACTBBS   OF   THE   ALUGITIDES.  108 

not  present  in  the  newly-hatched  larva,  but  appears  in  the  second 
instar  and  remains  throughout  larval  life,  often  undergoing  similar 
development  to  the  primary. 

In  addition  to  the  subprimary  tubercles,  there  are,  in  a  certain 
section  of  the  plume  larvsB,  accessory  tubercular  hairs,  that  are  to  be 
found  (1)  Posterior  to  the  spiracles,  B^  and  B^,  (2)  Behind  the  dorsal 
warts  of  the  meso-  and  metathorax.  These  are  certainly  not  present 
in  the  first  instar,  and  not  always  developed  in  the  second,  but  are  to 
be  found  in  the  third  or  fourth  instars  in  those  species  that  develop 
them.  In  rank  they  are  inferior  to  the  subprimary  setae,  and  are,  when 
developed,  easily  differentiated  from  the  scattered  secondary  skin-hairs, 
for  they  are  usually  mounted  on  a  raised  skin  area,  after  the  manner  of 
the  primary  and  subprimary  tubercular  setae,  and  like  these  may  be 
developed  into  warts.  Occasionally  one  or  other  of  the  areas,  in 
which  they  are  usually  developed,  gives  rise  to  a  small  group  of  little 
hairs.  The  postspiracular  accessories  consist  of  two  groups — {a)  On 
the  flange,  slightly  lower  than  the  spiracle  in  level =B^,  (6)  Bather 
above  the  spiracle  in  level  =  B2.  In  some  species  the  upper  one  only 
is  developed,  in  others,  only  the  lower,  whilst  a  number  of  species 
have  both,  although  one  is  then  usually  weaker  than  the  other,  the 
lower  being  usually  less  wart-like  than  the  upper. 

The  modification  of  the  primary  and  secondary  tubercles  into  warts, 
in  some  species,  is  very  remarkable.  From  the  simple  chitinous-based 
seta  of  Flatyptilia  ytmodavtyla,  to  the  many -haired  wart  of  Cappena 
heterodactyla,  is  a  far  cry,  still  farther  to  that  of  the  beautiful  warts  of 
Po7Tittia  yalactodactyla  and  Alucita  pentad acty la.  There  can  be  no 
doubt  that  there  is  a  close  connection  between  the  character  of  the 
tubercles  and  the  environment,  and  that  whilst  the  internal-feeders 
have  their  primary  and  secondary  tubercles  reduced  to  the  simplest 
forms,  those  of  the  external-feeders,  varj-ing,  however,  in  degree,  have 
the  most  complicated  structures.  The  warts  are  essentially  formed  of 
the  primary  spiculated  seta,  surrounded  by  a  number  of  short,  smooth, 
bulbed  secondary  hairs,*  very  similar  to  the  ordinary  surface-hairs. 
The  peculiar  excrescences  in  Agdistid  larvte  are,  however,  somewhat 
different  in  structure,  the  basal  area,  and  not  the  hairs  borne  thereon, 
being  the  most  modified.  The  hornlike  processes  of  Adactylus  hennetii^ 
developed  on  the  prothorax  and  9th  abdominal  segment,  are  to  be 
compared  carefully  with  those  of  the  other  Agdistid  larv^ae  (described 
postea).  In  this  species  the  prothoracic  horns  are  extended  forward 
over  the  head,  and  the  caudal  horn  rises  from  the  9th  abdominal 
segment,  the  whole  ensemble  of  the  larva  being  that  of  a  miniature 
Spbingid.  It  is  to  be  noted  that  the  caudal  horn  does  not  rise  from  the 
Bth  abdominal,  as  in  the  latter,  the  setae  of  i  and  ii  of  this  segment 
being  in  front  of  the  horn,  and  in  their  correct  position  with  regard  to 
the  spiracle. 

In  the  Alucitid  larvae,  the  primary  tubercular  hairs  are  usually 

*  Somewhat  similar  hairs,  with  expanded  tips,  are  not  uncommon  in  otiier 
saperfamilies  of  lepidoptera.  Packard  states  (Bombycine  Moths  of  North  America^ 
p.  12)  that  the  Amcitid  larvae  are  spiny,  and  their  pecaliar  excretory  setSB,  the 
"  Driisenharchen  "  or  glandular  hairs  of  Zeller  (Linn,  Ent.,  vi.,  p.  356)  are  similar, 
as  Dimmock  has  observed,  to  the  glandular,  or  long,  hairs  of  plants ;  Miss  Murtfeldt 
adding  {Psyche^  Ui.,  p.  390)  that  **  there  is  a  very  close  imitation  in  the  dermal 
dotbing  of  the  larvas  of  LeioptUiu  sericidactylui  to  that  of  the  young  leaves  of 
Vemonia,  on  which  the  spring  and  early  summer  broods  feed.'* 
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long,  pointed  and  tapering,  finely  spiculate  along  their  shafts,  whilst 
the  secondary  hairs  are  usually  short,  smooth,  and  somewhat  clubbed 
at  their  tips,  and,  as  we  have  noted,  they  surround  the  primary 
tubercular  setsB  when  the  tubercles  are  modified  into  wart-like  struc- 
tures. In  some  cases  the  primary  hairs  take  on  the  smooth,  clubbed 
character,  usually  supposed  to  be  peculiar  to  the  seC/Ondary  hairs,  and 
are  difficult  to  distinguish  therefrom.  Apart,  however,  from  the 
primary  and  secondary  hairs  arising  on,  and  around,  the  tubercular 
structures,  there  are  a  number  of  secondary  scattered  hairs,  variable  in 
their  development,  that  arise  from  the  general  skin -surface,  apparently 
quite  independently  of  the  tubercles,  and  more  or  less  irregularly, 
although  usually  more  frequent  in  those  parts  that  appear  to  want 
protection,  and  where  there  would  appear  to  be  a  special  stimulus  to 
their  growth.  They  may  thus  vary  from  a  few  irregular  scattered 
hairs  to  an  evenly-distributed  coat,  occupying  the  greater  part  of  the 
skin-surface.  They  would  appear  to  form  a  somewhat  generalised 
feature,  for  they  are  found  in  all  the  Platyptiliine  larvae  (except  Frederi- 
cina  calodactyla  —  zettersUdtii),  whilst  only  the  Merrifieldiid  tribe  of  the 
Alucitines  has  them,  all  the  other  tribes,  represented  in  Britain,  on  this 
side  of  the  plume  stirps,  being  without  them.  This  character  alone  (apart 
from  other  important  structural  ones)  raises  Alucita  pentadactyla  and 
Porrittia  (jalactodactyla  far  above  Wheele^ia  megadactyla  {npilodactyla),  W, 
niveidactyla  {haliodactyla),  and  Merrifieldia  tridactyla,  with  which  they 
have  long  been  generically  grouped,  the  three  last-named  presenting  these 
secondary  hairs  (although  they  have  almost  disappeared  in  M.  tHdactyla)^ 
whilst  the  others  are  without  them.  Chapman  further  notes  {in  litt.) 
that,  in  the  Platyptiliine  larvae  (except  that  of  F,  calodactyla  which  has 
none),  the  secondary  hairs  are  a  kind  of  glorified  skin-points — short, 
conical,  without  jointed  base,  and  evenly  distributed  over  the  whole 
surface ;  in  nearly  all  others  the  secondary  hairs  are  hairs,  and  have 
limited  and  special  distribution.  The  Stenoptiliids  (as  represented  by 
AdJdnia  bipunctidactyla)  are  the  most  like  Platyptiliids,  but  the  hairs  are 
clubbed.  It  is  not  surprising  that,  as  soon  as  these  characters  were 
recognised,  they  should  be  utilised  to  get  a  wider  view  of  the  relation- 
ship of  the  Alucitids  inUr  se,  than  that  presented  by  a  study  of  the 
imagines.  Hofmann  published  {Die  deutsch.  Pterojihoniien,  pp.  12  et 
seq.)  a  somewhat  detailed  description  of  the  larval  tubercles,  but  grouped 
the  larvae  on  the  superficial  character  of  form  into  five  types,  which  he 
described  as  follows : — 

1.  Larvffi  of  compressed  form,  short  and  thick,  back  little  arched,  attenuated 
in  front  and  behind,  with  a  small  retractile  head,  and  scarcely  noticeable  lateral 
flange — EucKEioDOPBORns. 

2.  More  elongated  form,  not  unlike  certa'n  Tortricid  larvsB  -  Oxyptiudi. 

3.  Markedly  shortened  forms,  back  strongly  arched,  resembling  certain 
dipterous  (Trypeta)  larvee— Adadodi. 

4.  Larvae  compressed  from  above  downwards,  flat,  with  a  strongly  developed 
lateral  flange ;  rests  closely  appressed  to  the  leaves  of  the  foodplants — PoRBrrriA. 

5.  Larvs  furnished  with  tall  fleshy  humps — Aodistides. 

He  adds  {op,  cit)  a  detailed  note  on  the  structure  of  the  skin  and  its 
armature,  distinguishing  between  the  tubercular  sette  and  warts,  and 
the  hairs  on  the  general  body  surface.  He  particularly  notes  the 
ventral  warts,  which  he  says  *'  stand  on  both  sides  of  the  median  line 
of  the  venter  only  on  those  segments  unfurnished  with  legs,  and  are 
very  small  and  simple,  rarely  double."   He  further  remarks  the  change 
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that  occurs  in  the  tubercles  in  the  various  stadia  of  certain  Oxyptilids, 
e.g,,  he  observes  that,  ^*  in  the  young  larva  of  OxyptUiis  tristU,  they  are 
small  and  single-haired,  whilst  in  the  fullgrown  larva  they  are  large 
and  stellate-haired."  He  follows  Schroeder  in  his  nomenclature  of 
the  longitudinal  lines,  calling  them  respectively — dorsal,  subdorsal, 
supraspiracular,  spiracular,  ba^  and  subbasal  stripes. 

Dyar  also  made  some  suggestions  in  this  direction  (Knt.  Recy  xi., 
p.  40,  pi.  i.,  figs.  1-6)  and  gave  the  following  table : 

I.  Warts  present — hair-tafts  instead  of  single 

(uberoles. 

1.  Secondary  {i,e,,  single  soattered) 

hairs  also  present.  Warts  i  and  ii 

united  (pi.  i.,  fig.  1) . .     Type  1.    Trichoptilus*  (lobidactyla). 

2.  No  secondary  hairs,  though  small 

secondary  warts  (iiia  or  iii&,  or 
both  iiia  and  iii6)  may  be  present. 

a.  Warts    functional  (pi.    i., 

fig.  2)  . .         . .     Type  2.    AiiUCiTAf  (Uthodactyla), 

b.  Warts   degenerate   (pi    i., 

fig.  8)  . .  Type  2.    Ptebophobus}  {kellicotH), 

II.  Warts  absent — primary  hairs  single. 

1.  Secondary  hairs  present,  iiia  some- 

what  more    distinct  than   the 

others  (pi.  i.,  fig.  4)  . .     Type  3.     Plattptilu§  {rhododactyla). 

2.  No  secondary  hairs,  aU  tubercles 

primary  (pi.  i.,  figs.  6  and  6.) 

Type  4.     MarasmabchaH  (microdactyla), 
Obnbodes  (hexcuLdctyla). 

Dyar  makes  the  further  remarks  that  (1)  Trichoptilus  has  the  same 
structure  as  Oxj/ptilus,  and  (2)  Type  1  is  the  highest  and  Type  4  the 
lowest  in  degree  of  specialisation. 

Dyar's  grouping  calls  for  many  remarks.  The  union  of  the  larva 
of  microdactylay  in  some  respects  the  most  highly  specialised  Alucitid 
larva,  with  hexadactyla,  the  type  of  the  Orneodids,  a  quite  distinct 
superfamily,  discounts  the  grouping  at  once.  The  specialised  degrada- 
tion of  warts  in  Adaina  has  nothing  in  common  with  the  typical 
tubercular  Orneodid  larval  structure.  One  observes,  however,  that  on 
this  slender  material,  Dyar  has  obtained  the  essential  larval  structures 
which  distinctly  upset  Mey rick's  suggested  phylogeny  (Hamihooky 
p.  480),  and  support  that  of  Hofmann.  In  our  system  his  Type  1  is 
Platyptiliine;  Type  2  (both  forms)  is  Alucitine;  Type  8  is  Platyptiliine; 
Type  4  is  also  Platyptihine.  Orneodes  is  of  course  quite  outside  the 
superfamily. 

Hofmann  followed  up  {Zeits.  fur  Knt.,  iii.  pp.  129  et  »€q.)  his 
previous  work,  with  a  paper  "  Ueber  die  Anordnung  der  borsten- 
tragenden  Warzen  bei  den  Haupen  der  Pterophoriden,'*  with  an  illus- 

*  TriehoptUuif  as  here  used,  is  evidently  a  very  near  ally,  if  not  identical 
with,  OxyptUtu.  TrichoptUuSf  as  used  in  Britain  for  paludum,  has  a  somewhat 
different  structure.    We  place  paludum  in  BuckUria. 

t  AlueUa  here  of  course  equals  OidaematopJuyrvSf  WaUengren. 

I  The  descriptions  of  the  larva  and  pupa  of  this  species  (Fernald,  Pteroph, 
North  America,  pp.  46-47)  suggest  that  this  species  belongs  to  the  Leioptilids, 
possibly  to  HeUinsia.  The  larva  has  certainly  nothing  in  common,  except  that 
both  are  Alucitine  with  that  of  mrniodaetyUij  with  which  Fernald  and  Dyar  place  it. 

§  This  genus  is  of  course  Eucnemi£yphorus,  Wallengren. 

II  The  genus  {Adaina)  to  which  microda^tyla  belongs,  is  Alucitine,  Mara*- 
reha  is  Platyptihine. 
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trative  diagrammatic  plate,  on  which  the  tubercles'^'  of  a  typical 
abdominal  segment  of  the  adult  larvaB  of  EncnemidopJwitis  rhodo- 
dactyla  (fig.  4),  AciptUia\  tetradactyla  (fig.  5),  Leioptiliis  carphodactylus 
var.  huphthalmi  (fig.  6),  Oxyptilus  le(/niiH  (fig.  7),  Platyptilia  yonodactyla 
(fig.  8),  and  Leioptiliis  distinct  us  (fig.  9)  are  exJiibited.  He  also  shows 
a  typical  abdominal  segment  in  the  Ist  larval  stadium  of  Pteroplurras 
monodactyla  (fig.  12),  etc.  His  figures,  at  any  rate,  broadly  support 
his  grouping,  based  on  general  characters.  He  further  figures  the 
tubercles  of  a  thoracic  segment  of  Stenoptilia  pelidnodactyla  (fig.  10), 
and  of  Platyptilia  gonodactyla  (fig.  11).  His  details  of  the  Alucitid 
larval  tubercles  {op.  cit.j  iii.,  pp.  161  et  seq,)  are  worthy  of  study. 

We  are  indebted  to  Bacot  and  Chapman  for  the  tabulation  embodying 
the  chief  larval  characters  inserted  here  on  separate  sheet. 

The  fuUfed  larva,   in   preparation  for  pupation,  rarely  spins  a 
definite  cocoon,  although  this  is  done  in  the  case  of  certain  Platyp- 
tiliids,  e,g.,  Platyptilia  gonodactyla  and  jP.  isodactylns,  and  also  by  at 
least  one  of  the  Leioptilids,  viz,,  Adaina  microdactyla.      Generally, 
however,  the  pupa  is  quite  exposed,  a  silken  pad  alone  being  spun  by 
the  larva,  into  which  the  cremastral  hooks  are  later  fastened.     Chap- 
man gives  {Kntom.y  xxxiii.,  pp.  82  et  seq.)  a  most  interesting  account 
of  the  pupal  suspension  of  the  Alucitids.     They  may  be  suspended  in 
all  attitudes,  e.g.,  with  the  head  upwards  or  downwards,  on  a  vertical 
surface,  the  dorsum  downwards  under  a  horizontal  one,  etc.     The 
suspension  is  made  by  the  cremaster  only,  there  is  no  silken  belt,  and 
the  attachment  is  made  to  a  silken  pad  by  means  of  the  cremastral 
area,   consisting  of  two  portions,   a  forward    portion    on    the  8th 
abdominal  segment,  and  a  hinder  portion  on  the  10th,  the  latter,  how- 
ever, stretching  forward  until  the  anterior  cremastral  hooks  on  the 
10th  appear  to  meet  the  posterior  ones  on  the  8th  segment.     The  larvse 
of  Porrittia  {Aciptilia)  galactodactyla  pupate  beneath  a  leaf,  the  pupse 
are,  therefore,  often  inverted,  and  pupation  takes  place  after  two  days* 
quiescence.     When  the  moult  takes  place,  the  larva  holds  on  by  the 
anal  prolegs  only,  the  props  of  the  ventral  prolegs  standing  out  stiffly, 
but  with  the  hooks  free  from,  although  touching,  the  silk.|      The 
moulting  is  done  rather  rapidly,  within  about  15  minutes  from  the 
first  efforts  noticed.     The  rhythmic  movements,  beginning  at  the  last 
segments,  at  first  push  the  abdominal  segments,  about  the  2nd  to  6th, 
forwards  within  the  larv^al  skin,  as  evidenced  by  the  tracheal  threads^ 
very  plainly  seen  through  the  transparent  skin  being  withdrawn  from 
the  pupal  spiracles ;  when  the  larval  skin  has  passed  backwards  about 
one  segment,  all  the  abdominal  tracheae  are  withdrawn  more  or  less, 
the  first  not  quite  a  full  segment's  length ;  the  thoracic  segments  are 

*  These  must  be  considered  as  purely  diagrammatic,  and  none  too  accurate. 
Compare  Djar  {Ent.  Rec,  zi.,  pi.  i.,  tig.  4)  with  Hofmann's  fig.  4  as  here 
indicated. 

t  Generic  synonymy  as  used  by  Hofmann  retained  here. 

\  Chapman  writes  (Ent.,  xxxiii.,  p.  83):  '*How  this  happens  I  did  not 
ascertain.  In  many  Pierids  the  body  hangs  arched  away  from  the  silken  pad, 
preventing  the  ventral  prolegs  from  touching  it ;  but  I  do  not  know  how  this  is 
managed  in  the  Pierids,  Papilionids,  and  Lycenids,  where  the  prolegs  touch  the 
pad,  as  they  certainly  do  in  AdptUia  (Porrittia)  galactodactyla.  The  anal  prolegs 
hold  well,  so  that  they  must  be  managed  differently  from  the  ventral  ones.  Xt  is 
less  difficult  to  understand  how  all  the  prolegs  take  no  hold,  as  in  pupae  in  oocoons 
etc." 
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now  crowded  forwards,  and  the  stretching  of  the  larval  skin  raises  the 
front  part  of  the  larva  from  the  surface  in  a  curve.  Shortly  it  is  seen 
that  the  anal  segments  of  the  pupa  still  occupy  those  of  the  larva,  and 
the  skin,  as  it  is  pushed  backwards,  gathers  in  a  roll  on  the  8tti 
abdominal  segment.  The  skin  splits  dorsaliy  down  the  head  and 
thoracic  segments,  but  not  quite  to  the  hind  margin  of  the  3rd  one. 
The  uncoiling  of  the  antennae  from  within  the  larval  head  is  easily  seen. 
The  crest  of  hairs  on  the  pupal  wing  enables  it  to  be  seen  occupying 
its  own  segment  in  the  larva,  and  rapidly  expanding  as  it  assumes  its 
pupal  direction  and  position  :  When  once  the  skin  splits  it  slips  back 
rather  rapidly,  and  one  has  to  be  alert  to  see  what  is  happening ;  it 
continues  to  form  a  roll  round  the  8th  abdominal  segment.  Just  before 
the  posterior  margin  of  the  opening  reaches  here,  the  9th  and  10th 
segments  are  seen  within  the  larval  skin  to  be  actively  directing  the 
extremity  of  the  pupa  dorsaliy,  and  pushing  the  dorsal  part  of  the  roll 
of  larva- skin  backwards;  the  pupal  extremity  thus  curls  forwards,  with 
a  definite  step  at  each  vermicular  movement,  and,  before  one  quite 
expects  it,  it  appears  through  the  opening  dorsaliy.  It  is  not  the  stiff 
spike  one  knows  in  the  mature  pupa,  but  contorts  itself  as  actively  as 
the  same  segments  in  the  most  lively  Tortricid  or  Tineid  larva, 
bending  not  only  at  the  incisions  of  the  segments,  but  in  their  length. 
It  then  stretches  and  pushes  over  the  side  of  the  larva-skin,  and  reaches 
the  silken  carpet ;  the  remainder  of  the  pupa  then  leaves  the  larva- 
skin  and  pushes  it  away.'-'  The  larval  skin  accumulates  round  the  8th 
abdominal  segment  and  ventrally  remains  there,  whilst  dorsaliy,  as 
noted  above,  it  is  pushed  further  back  by  the  9th  and  10th  segments, 
which  thus  escape  from  the  dorsal  slit  in  the  larval  skin,  and  find  the 
silken  pad  to  which  the  cremastral  hooks  on  the  10th  abdominal 
segment  become  fixed  ....  The  cremastral  hooks  on  the  under- 
side of  the  8th  abdominal  segment,  which,  like  the  anal  ones,  are 
already  stiff  and  chitinised,  stand  out  like  a  brush  and  form  an  obstacle 
to  the  further  progress  of  the  larval  skin  backwards.  One  specimen, 
arrested  at  the  critical  moment  when  the  cremaster  was  freed,  had  these 
hooks  in  a  sort  of  pocket  of  the  larval  skin,  of  which  the  anterior  lip 
was  the  roll  of  larval  skin,  the  posterior  the  margin  of  the  slit  in  the 
larval  skin,  and  in  some  degree  the  roll  of  dorsal  skin  behind  this  and 
the  inside  of  the  bases  of  the  anal  prolegs  of  the  larva.  It  has  been 
noted  that  the  last  segments  are  very  soft  and  mobile  ;  and  the  under- 
surface  of  the  8th  abdominal,  being  sharply  curved  and  made  very 
convex  by  the  dorsal  movements  of  the  9th  and  10th,  spreads  the 
cremastral  hooks  of  its  armature  in  a  radiating  manner,  so  that, 
taken  together,  they  form  a  sort  of  knob  in  the  pocket  of  larva-skin, 
and  hold  the  pupa  firmly  and  safely.  It  is  evident  that,  when  the 
end  of  the  pupa  seizes  the  pad  of  silk  and  the  pupa  then  straightens 
itself,  the  radiating  hooks  will  fall  together  and  easily  free  themselves 
from  the  pocket.     There  is,  however,  a  second  string  to  the  bow.    One 

*  Chapman  notes  (loc,  cit,,  p.  84) :  *'  The  larva  of  A.  galactodactyla  has 
many  stiff  hairs,  and  it  seemed  that  ihe  larva,  when  inverted,  maintained  its 
position,  and  did  not  swing  free,  like  a  Vanessid,  bj  the  pressure  of  the  hairs  of  the 
Ust  segments  posterior  to  the  prolegs,  aoainst  the  surface  of  suspension.  This 
does  not  explain,  however,  how  the  problem  is  met  in  the  smoother  larvae,  if, 
indeed,  these  do  assume  so  difficult  a  position.  AgdUtU,  for  instance,  takes 
asually  a  vertical  attitude  with  head  downwards." 


108  BRITISH    LBPIDOPTERA, 

pupa  was  so  interfered  with  that  it  did  not  secure  a  grip  with  the 
hooks  of  the  10th  abdominal,  and  then  got  the  hooks  under  the  8th 
from  their  pocket ;  the  pupa,  nevertheless,  did  not  fall,  but  was  sus- 
tained by  the  adhesion  of  the  thoracic  larval  skin  to  the  front  of  the 
6th  and  6th  abdominal  segments,  and  was  so  sustained  for  a  consider- 
able time  till  the  pupa  reached  the  silk.  It  did  not,  however,  do  so 
very  satisfactorily,  and  the  hooks  of  the  8th  segment  failed  to  get  a 
proper  hold.  It  would  seem  that  the  proper  use  of  this  adhesion  is  to 
increase  the  pressure  of  the  hooks  of  the  8th  abdominal  against 
the  margin  of  the  pocket,  and,  after  the  terminal  hooks  are  engaged  in 
the  silk,  to  steady  the  pupa,  whilst  those  of  the  8th  segment  are  freed 
from  the  larva-skin  and  fixed  on  the  silken  carpet."^  We  may  here 
add  that,  different  as  are  the  Agdistid  larvae  from  those  of  other 
Alucitids,  the  pupae  are  suspended  in  the  same  manner  as  those  of  all 
other  Alucitids,  t.^.,  by  the  two  cremastral  groups,  one  of  which  is 
terminal,  the  other  under  the  8th  abdominal  segment.  It  is  true  the 
real  place  under  8  is  difficult  to  make  out,  but  seems  to  be  the  same 
in  all. 

The  plume  pupa  is  remarkable  for  its  slenderness,  the  great  length 
of  the  second  and  third  pairs  of  legs,  which  are  quite  free  from  the 
abdominal  segments,  and  which  stand  out,  when  it  throws  back  the 
head  and  thoracic  segments  till  the  head  is  directed  backwards,  as  it 
does  when  disturbed.  Its  general  characters  are  very  constant  through- 
out the  group,  and  are  quite  sui  generis,  so  that  there  can  be  no  doubt 
as  to  an  Agdistid  or  Alucitid  pupa  when  one  has  once  observed  its 
peculiarities.  It  is  highly  specialised,  yet  retains  several  of  the  most 
definite  characters  of  the  more  primitive  form  of  *^  the  pupa-incompleta," 
e.g.,  the  ^  pupa  has  four  (4-7)  free  abdominal  segments,  and  the  9 
three  (4-6),f  yet  it  is  so  attached  as  to  be  incapable  of  progression, 
being  fixed  by  a  cremaster  that  is  developed  on  the  8th  and  10th 
abdominal  segments,  the  only  other  pupas  so  far  described,  attached  in 
this  manner,  being  Hypercallia  and  Anchinia,  which,  however,  are 
obtect  pupae  of  comparatively  high  type,  and  in  no  way  related  to  the 
Alucitids.  The  Alucitid  pupa  has  scarcely  any  capacity  for  lateral 
movement,  yet  it  can  bend  itself  completely  over,  so  that  the  head 
points  directly  backwards. 

As  to  the  actual  structure  of  the  pupa,  it  is  to  be  noted  that  it  has 
a  wide  prothorax,  no  maxillary  palpus,  the  antennae  and  maxillae  adhere 
to  the  small  frontal  headpiece,  separating  from  the  other  parts  on 
dehiscence,  the  eyecovers  going  with  the  dorsal  headpiece.     The  pupa 


*  Chapman  adds  (loc,  ciL^  p.  85) :  "In  HypercalUa  and  Anchinia  the  method 
of  pupal  Bospension  is  precisely  the  same  as  in  the  Alucitids  (Pterophorids),  and,  in 
these,  the  anal  hooks  are  supplemented  by  some  on  the  ventral  aspect  of  tiie  8th 
abdominal  segment  in  like  manner.  There  can  be  little  doubt  that  their  use  is  the 
same  as  in  the  Pterophorids,  both  to  secure  safety  at  the  time  of  moult  and  stiffness 
in  the  pupal  position  afterwards.  Are  these  instances  of  the  separate  origin  of 
complex  apparatus  and  functions,  in  unrelated  species,  or  is  there  any  possible  rela- 
tionship? The  pupflB  are  certainly  otherwise  so  very  different  that  such  rdationship 
must  be  distant." 

t  Chapman  observes  that  the  number  of  free  segments  of  the  pupa,  being 
four  in  the  e  and  three  in  the  ?  ,  agrees  with  that  in  the  Tortrioes.  This,  how- 
ever, is  not  to  be  considered  as  evidence  of  near  relationship,  but  onlv  as  iaiplying 
that  both  have  reached  the  same  stage  of  pupal  evolution,  still  it  leaves  it  quite 
possible  that  such  relationship  does  exist. 
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possesses  a  very  special  and  elaborate  set  of  terminal  hooks,  supple- 
mented by  a  separate  little  group  on  the  8th  abdominal  segment,  by 
means  of  which  it  fixes  itself  to  a  little  pad  of  silk,  and  has  thus 
acquired  a  habit  which  no  other  generalised  pupa  presents,  nz,,  it 
attaches  itself  by  this  cremaster  and  has  no  power  of  progression, 
although  it  may  be  noted  that  the  peculiar  cremaster  of  the  Alucitids, 
consisting  of  an  anal  and  a  forward  portion,  is  paralleled  in  Elachuta 
and  Yponomeiitay  although  it  does  not  seem  to  indicate  an  alliance, 
whilst  Hypercallia  and  Anchinia  have  the  same  habit  of  pupal  attach- 
menc. 

There  is  great  variety  in  the  surface  of  the  pupa,  some  pupae 
being  quite  simple  and  smooth,  with  a  plain  and  delicate  pupal  skin, 
e.tj.j  Adkinia  zopliodactylus,  others  have  various  elaborate  hooks, 
processes,  and  recurved  spines,  e.g.^  Marasmanha  liinaedactyla  {phaeo- 
dactyla)  and  Amhlyptilia  cosmodactyla  {acanthodactyla)  ^  whilst  yet 
others  have  a  most  confusing  panoply  of  hairs,  ^.r/.,  Wheeleria  mega- 
dactyla  (spilodactyla).  On  the  whole,  the  first  two  forms  appear  to 
belong  to  the  Platyptiliine,  the  last  to  the  Alucitine,  side  of  the  stirps. 
Apart  from  the  thorough-going  micro  characters  of  the  Alucitid  pupa, 
it  is  separated  not  only  from  OmeodeSy  but  also  from  C/nysocorys,  by 
the  extreme  reduction  of  the  dorsal  headpiece.  So  reduced  is  this  that 
its  presence  would  be  doubted  in  some  species,  but  that,  as  stated 
above,  it  carries  with  it  the  eyecovers,  as  in  typical  micro  dehiscence 
(Chapman). 

The  pupa,  in  other  ways,  affords  many  characters  that  are  most 
unusual  in  lepidopterous  superfamilies,  although  here  and  there 
paralleled,  perhaps,  in  groups  with  which  the  Alucitids  can  have  no 
really  near  relationship.  Some  of  the  most  important  of  these  points 
are :  (1)  The  remarkable  manner  in  which  the  larval  tubercles  are 
carried  over  into  the  pupal  stage.  In  this  particular  the  tendency  is 
even  greater  than  that  exhibited  in  certain  Lymantriid  moths.  (2) 
The  carrying  over  of  the  peculiar  raised  larval  spiracle  to  the  pupal 
stage;  sufficient  variation,  occurs  in  this  to  make  it  possibly  of 
classificatory  value.  (3)  The  constancy  with  which  certain  trans- 
verse striatioos  or  corrugations  are  developed,  more  particularly  on  the 
dorsum  of  the  larger  abdominal  segments.  These  also  are  subject  to 
considerable  modification,  and  are  undoubtedly  of  classificatory  value. 
(4)  The  mode  of  attachment  of  the  pupa  by  the  anal  segment, 
supported  by  special  development  of  the  8th  abdominal  segment.  (5) 
The  relations  existing  between  the  simple  form  of  the  larval  and  pupal 
tubercles  and  the  larval  habit  of  feeding  within  the  foodplant,  whilst 
connected  with  this  are  the  cocoon -forming  habits  of  Eucnemidophorus 
rhododactyla,  Platyptilia  gonodactyla,  Adaina  mia'odactylaf  etc.  (6) 
The  presence  or  absence  of  hair-fringes  on  the  wing-nervures  ana 
antenna-cases  of  the  pupa.  (7)  The  occurrence  of  secondary  hairs 
(other  than  the  primary  tubercular  hairs)  on  certain  pupal  areas,  the 
corresponding  areas  of  the  larva  not  possessing  hairs.  These  may  not 
be  true  hairs,  but  dermal  developments  related  to  the  hornlike  processes 
developed  in  some  of  the  pupse  from  the  general  skin  surface.  (8)  The 
development  of  dorsal  and  lateral  ridges,  either  by  the  structural 
development  of  the  dermis,  or  by  the  spreading  of  the  hairs  into  a  fan 
lying  in  a  single  plane.  The  classificatory  value  of  these  may  be 
great ;   the  lateral  ridges  are  apparently  more  stable  than  the  dorsal, 
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and  possibly  of  greater  value.  It  is  remarkable  that  those  of  Pornttia 
galactodactyla  with,  and  Aliicita  pentadactyla  without,  these,  would  be 
sufficient,  apart  from  other  characters,  to  put  them  into  different 
sections,  although  they  have  so  long  been  included  in  the  same 
genus.  One  surmises  that  pupal  colour  is  of  little  classificatory  value, 
and  is  more  or  less  the  result  of  response  to  environment,  as  most  of 
the  better-known  species  show  a  considerable  range  of  variation.  Even 
the  spring  larvae  of  Platyptilia  gonad actyla,  which  can  be  looked  upon 
as  internal-feeders,  produce  pupse  which  exhibit  a  wide  difference  in 
the  intensity  of  the  colour  and  markings,  as  may  be  seen  by  reference 
to  our  detailed  description  of  the  same. 

The  Alucitid  pupae  then  fall  roughly  into  two  groups,  the  '*  smooth ' '  and 
**  hairy,'*  the  former  being  essentially  characteristic  of  the  Platyptiliine 
group,  the  latter  of  the  Alucitine.  The  only  marked  exception  is  that 
(Japperia  Juterodactyla  {teuerit),  towards  the  top  of  the  former  group,  has  a 
pupa  that  is  so  far  specialised  in  the  matter  of  hairs  as  not  to  be  unlike 
that  of  Alncita  pentadactyla^  one  of  the  most  specialised  of  the  latter. 
The  characters  derived  from  the  other  stages  lead  one  to  assume  that 
this  must  be  due  to  parallel  development  rather  than  any  really  close 
relationship.  It  must  not  be  overlooked  that  C.  Iieterodactyla  is  quite 
external  in  its  larval  and  pupal  habits.'^ 

The  Stenoptiliid  pupa,  as  represented  by  Adkinia  zophodactylus^  is 
an  extremely  filmy  delicate  pupa,  with  the  tubercles  i-vii  arranged  in 
somewhat  generalised  form,  each  bearing  a  single  minute  clubbed 
baton-like  hair.  This  pupa  varies  much  in  colour  from  green  to  deep 
red,  as  well  as  in  the  way  in  which  these  tints  are  combined,  probably 
related  to  the  position  of  the  pupa  on  the  stem  or  amongst  the  flowers 
of  its  foodplant.  It  is  almost  invariably  inverted.  It  shows  clearly 
the  double  dorsal  flange  (from  prothorax  to  ii  of  Srd  abdominal)  which 
is  so  marked  in  Platyptilia,  and  wanting  or  only  to  be  found  by  some 
congtructive  looking  for  in  most  "  hairy"  pupae. 

In  many  respects  Marasmarcha  is  closely  allied  to  the  Stenoptiliids, 
but  in  its  pupa  it  is  exceedingly  remarkable,  a  highly- specialised  dorsal 
ridge  being  present,  and  showing  almost  the  same  characters  as  in  Am- 
blyptilia  ;  the  ordinary  tubercles  are  black  and  single-haired ;  the 
trapezoidals  are  well-developed  on  great  halbert-shaped  spines, 
a  longitudinal  ridge  running  down  them  to  the  tSrd  abdominal ;  the 
spines  are  part  of  this  ridge,  and  the  tubercles  are  on  the  spines,  but 
are  not  the  spines.  Tt  would  appear  on  pupal  grounds  that  a  close 
alliance  exists  between  Marasmarcha  and  Amblyptilia.  In  the  pupae  of 
both  British  species  of  Amblyptilia  there  is  a  highly- developed  double 
dorsal  ridge,  lofty  on  the  mesothorax,  and  passing  down  and  culminating 
in  a  great  hooked  process  (that  carries  the  dorsal  tubercles)  on  the 
drd  abdominal  segment,  tbe  hook  being  more  marked  in  a  forward 
direction  in  A,  cosviodactyla  {acanthodactyla)  than  in  A.  punctidactyla. 

In  spite  of  the  exceptional  hairiness  of  the  pupa  of  Capperia  Iietero- 
dactyla (teucrii),  it  affords  strong  evidence  that  the  Oxyptilids  are  not 
far  removed  from  the  group  just  considered,  the  pupa  presenting  a 

*  The  distribution  of  papal  hairs  and  the  development  of  the  tubercular  struc- 
tures, considered  alone,  give  some  curious  results.  They  tend  to  associate  AlucUa 
pentadactyla,  Emmelina  monodactyla,  Wheeleria  megadactyUi  (spilodactyla) ,  etc., 
with  Capperia  heterodactyla ;  whilst  Leioptilui  tephradactyla  and  Porrittia  galac- 
todactyla are  very  similar. 
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strong  longitudinal  ridge  as  far  as,  but  not  beyond,  the  8rd  abdominal 
segment,  but  it  is  continued  by  tbe  dorsal  tubercles  (i  and  ii)  on  the 
other  segments,  the  hairs  on  the  tubercles  being  arranged  throughout 
in  a  fan-shape  in  a  vertical  antero-posterior  plane.  The  Oxyptilid  pupaB 
are  more  varied  than  those  of  any  other  group,  or  rather  they  include 
or  combine  characters  that  seem  distinctive  elsewhere,  even  to  the 
extent  of  being  characteristic  as  distinguishing  Platyptiliine  from 
Alueitine  pupae.  The  dorsal  flanges  (thorax  to  8rd  abdominal)  are 
usually  well-marked ;  some  species  are  absolutely  without  secondary 
hairs,  others  have  them  on  the  wing-covers  as  markedly  as  in  any 
Alucitines ;  several  species  have  the  dorsal  tubercles  raised  as  humps 
or  spines  that  are  not  very  different  from  those  of  Amblyptilia  {cosmo- 
dactyla)  and  Marcumarcha  {lunaedactyla).  The  pupa  of  Capperia  (hetero- 
dactyla)  reminds  one  of  such  a  pupa  as  Whederia  megadactyla  {spUo- 
dactyla),  whilst  that  of  Buckliria  {paludum)  is  not  remotely  different 
from  Eitcnemidophvrus  (rhododactyla),  yet,  imaginally,  B.  paludum 
is  furthest  from  E.  rhodndactyla,  from  which  such  species  as  OxyptUiis 
didaetyla  are  (imaginally)  much  less  distant. 

The  pupa  of  Eucnemidophorm  rhododactyla,  shows  the  laterodorsal 
ridge  carrying  the  combined  trapezoidal  tubercles,  each  with  two  hairs, 
one  directed  forwards  and  one  backwards,  whilst  the  setae  of  iii,  iv+v 
(double),  vi  and  vii  are  also  present.  With  the  true  Platyptiiiids 
{sens,  strict.)  we  find  the  smoothest  pupae ;  in  that  of  PlatyptUia  ho- 
dactylus'-'  the  tubercular  hairs  are  microscopic,  but  longer  than  in  the 
other  species  and  are  true  pointed  hairs,  as  also  are  the  very  minute 
ones  of  Frederieina  ccdodactyla  (zetterstedtn).  On  that  of  CfiUnieria  palli- 
dactyla  (bertrami)  they  are  equally  small,  but  are  baton-like  as  in  Aydistis, 
but,  to  the  naked  eye,  it  is  as  smooth  as  an  Agdistid  pupa  ;  in  that  of 
P.  gonofiactyla  also,  there  are  no  setae  except  the  minutest  microscopic 
ones.  The  pupa  of  GUlmeria  pallidactyla  is  so  smooth  that  care  is 
required  to  avoid  concluding  that  the  tubercular  bristles  are  absent. 
The  pupa  of  Platyptilia  isodactyhts  and  P.  nonodactyla  are  peculiar 
in  having  no  cremastral  hooks  on  the  8th  abdominal  segment, 
correlative,  no  doubt,  with  their  cocoon -making  habits.  GUlmeria 
pallidactyla  (bertrami)  and  G.  ochrodactyla  have  cremastral  hooks  on 
the  8th  segment.  The  forward  portion  of  the  cremaster  in  these  pupae 
has  the  appearance  of  being  on  the  9th,  and  not  on  the  8th,  segment, 
and  to  arise,  in  fact,  from  the  genital  protuberance  in  that  segment. 
(We  have  not  collated  these  with  the  pupae  of  which  we  observed  tbe 
pupal  ecdysis.)  Fredencina  calodactyla  (zetterstedtii)  has  also  forward 
cremastral  hooks  (Chapman). 

On  the  other  side,  we  have  the  Alueitine  or  "hairy"  pupae,  of 
which  that  of  the  '^  metfadactyla "  {spilodactyla)  group  is  possibly 
the  least  specialised.  The  pupa  of  Oidaematophorus  lithodactyla  is 
characterised  by  the  development  of  the  hairs  arising  from  tubercles 
i  and  ii  into  the  form  of  a  longitudinal  fan-structure,  set  up  vertically 
on  the  dorsum,  a  second  standing  out  horizontally  and  forming  a 
subspiracular  fan- ridge  by  the  development  of  the  hairs  on  iv  and  v. 
The  pupa  of  Ocetidenia  septodactyla  {lietiiyianua)  is  almost  of  the  same 
type  as  that  of  ().  lithodactyla ;  the  two  dorsal  ridges,  nearly  the  whole 
length  of  the  pupa,  support  vertical  fans,  also  a  similar  lateral  fan- 


The  hairs  of  this  papa  are  much  like  those  of  the  Agdistid  papee  for  size. 
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ridge  formed  by  the  hairs  along  the  wing-costa,  and  the  fan-hairs  of 
iv  and  v  are  modified  into  a  similar  fan  development.  It  is  remarkable 
that  the  pupa  of  Ponnttia  galactodactyla  is  of  the  same  type  as  that 
of  Oidaanatophorna  lithod<ictyla^  the  only  differences  being  that  the  dorsal 
tubercles  are  more  distinct,  and  the  hairs  arising  therefrom  not  so 
definitely  in  a  vertical  plane,  and,  therefore,  form  less  distinctly  the 
fan  pattern  ;  the  lateral  (subspiracular,  formed  of  iv  and  v)  fan -ridge 
is,  however,  equally  well -developed  with  that  of  0.  lithodactyla,  the 
wing-edge  having  also  a  strong  row  of  hairs.  The  pupa  of  Wheeleria 
megadactyla  {spilodactyla)  has  no  dorsal  or  lateral  flanges,  but  there 
are  many  secondary  hairs,  especially  along  the  hind  margin  of  the 
segments,  forming  a  ridge ;  tubercle  i  has  two  hairs  (except  on  the 
2nd  and  8rd  abdominal  segments  where  it  is  large  and  carries  several 
strong  hairs) ;  ii  is  single- haired  ;  iii  has  two  large  and  other  smaller 
hairs,  whilst  iv+ v  forms  one  circular  boss  of  hairs ;  hairs  are  also  found 
on  the  wings,  antennae  and  legs.  The  pupa  of  Alucita  pentadactyla 
is  a  hairy  one,  but  of  an  entirely  different  type  from  that  of  0.  litho- 
dactyla ;  the  tubercles  have  the  hairs  disposed  in  all  directions  and 
not  fanwise,  and  iii  is  an  important  tubercle.  The  wings  and  antennae 
have  several  rows  of  hairs,  and,  except  the  wing- row  of  hairs,  there  is 
no  tendency  to  the  formation  of  a  lateral  ridge  or  flange. 

As  to  the  evolution  of  the  Alucitid  pupa.  Chapman  notes  {antea^ 
ii.,  p.  96)  that  the  Alucitids  are  very  exceptional  in  their  pupae.  As 
we  have  noted,  they  rarely  have  a  cocoon  from  which  to  emerge,  and 
attach  themselves  by  cremastral  hooks  to  a  silken  pad  that  is  paralleled 
only  in  a  family  with  obtect  pupae,  viz,,  that  consisting  of  Hypercallia, 
Anchiniay  and  their  allies.  They  have  preserved  three  free  segments, 
either  because  they  have  never  had  occasion  to  lose  them,  but  more 
probably  because  it  enables  them  to  make  that  remarkable  somersault 
movement  backwards,  a  movement  no  doubt  useful  in  repelling 
or  frightening  enemies.  They,  as  well  as  the  Hypercallias,  have 
cremastral  hooks  on  the  8th  abdominal  segment,  as  well  as  the  usual 
10th,  giving  an  extended  and  solid  hold  of  the  silken  pad,  and  affording 
a  special  means  of  meeting  the  difficulties  of  the  pupal  moult.  The 
Agdistid  pupae  are  typically  Alucitid  in  the  head  sculpturing,  in  the 
free  segmentation,  in  the  method  of  attachment,  and  in  dehiscence 
(the  dorsal  headpiece  carrying  the  eyes,  etc.)  ;  they  differ,  however,  in 
being  smooth  and  very  elongated.  The  Alucitid  pupas,  on  the  other 
hand,  appear  always  to  be  short,  very  blunt  forward,  and  often  to  be 
rough.  There  is  a  strong  tendency  to  a  longitudinal  subdorsal  ridge 
in  the  line  of  the  trapezoidal  tubercles,  and  this  carries  either  bundles 
of  hairs,  or  great  horns  of  pupal  tissue,  the  former  being  more  common 
in  those  species  with  hairy  larvae,  the  disposition  of  the  hairs  on  the 
larvae  and  pupae  being  much  alike,  the  horned  pupae  being  more 
common  in  those  species  whose  larvae  have  simple  tubercles.  The 
pupa  is  usually  fully  exposed  and  generally  fixed  with  its  head  down- 
wards, although,  in  some  species,  it  is  enclosed  in  a  puparium,  «.//., 
Flatyptilia  gonodactyla,  whilst  the  pupae  of  both  broods  of  P.  isodactyla, 
and  the  summer  brood  of  Adaina  microdactyla,  lie  free  in  the  hollow  made 
at  the  end  of  the  tunnels  in  which  they  have  been  feeding.  Chapman 
further  adds  {in  litt.)  that  the  important  point  that  the  pupal  structure 
brings  out,  as  regards  the  position  of  the  family,  is  that  the  allies  of 
the  Alucitids  are  to  be  found  among  those  with  similar  incomplete 
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pupal  structures,  that  it  has,  for  example,  attained  no  higher  stage  of 
pupal  evolution  than  the  Tortricids  and  other  generalised  groups  with 
pup».incomplet». 

The  imaginal  characters  are  exceedingly  important.  The  divided 
wings  are  supposed  to  form  the  most  prominent  character,  but  there 
are  many  *'  plumes  "  whose  wings  are  not  divided,  and  we  suspect  the 
specialised  legs  to  be  as  characteristic  of  the  stirps  as  the  wings. 
The  evolution  of  the  wing  has  not  yet  been  worked  out,  nor  is  the 
material  available  for  such  a  study,  although  Walsingham's  descrip- 
tions and  figures  (Ent.  Mo.  May,,  xxvii.,  pp.  216-8,  241-4,  259-62; 
Novitates  Lepidopterolofficae,  pi.  xii.)  of  "New  Genera  of  Aydistidae  and 
Pterophoridae "  are  highly  suggestive  that  among  the  plumes  with 
undivided  wings  considerable  variety  may  prevail,  and,  further,  that 
those  with  divided  wings  have  developed  independently  in  more  than  one 
direction,  and  that  the  whole  of  the  undivided- wing  species  at  present 
known,  except  that  they  satisfy  the  definition  that  *'  the  wings  are  not 
divided,"  do  not  all  belong  to  the  Agdistids,  as  Walsingham  here 
suggests,  e.ff.,  the  genus  Aiomopteryx  may  be  a  primitive  form  of 
Agdistid,  but  one  feels  that  Ochyrotica  and  Steyanodactyla  are  not  id 
any  strict  sense  Agdistid.  Walsingham  practically  recognises  this  {op, 
eiLj-p.  217),  for  he  notes  that "  r>(*/if/iY)e/ca,  although  it  has  only  seven  veins 
in  the  hindwings  which  partake  somewhat  of  the  form  of  those  of 
AydistiH,  differs  widely  from  it  in  the  form  of  the  palpi,  in  the  posses- 
ai  )n  of  bifid  scales  with  which  the  head  is  tufted,  and  in  the  distinctly 
spurred  and  tufted  hindlegs,  a  character  found  in  Eiicnemidophorns, 
i'osmocloHtisy  and  Oxyptilusj*  and  adds  that  he  "  cannot  but  regard  it 
as  a  connecting  link  between  these  genera  and  Aydistix,  to  which  its 
affinities  are  more  nearly  inclined." 

It  must  be  assumed  that  the  *'  divided  *'  has  sprung  from  the  "  un- 
divided '*  wing,  and,  if  this  be  so,  we  presume  that  Walsingham*s 
statement  that  "  Steyanodactyla  {op,  cit,,  p.  241)  differs  from  Aydistis  and 
Ochyrotica  in  the  very  distinctly  excavate  margins  of  the  hindwings, 
which,  unless  we  are  dealing  with  a  separate  and  parallel  line  of 
development,  would  appear  to  indicate  a  retention  of  some  indication  of 
the  linen  of  fissure  represented  in  the  true  Pteroplurridacy'  will,  in  the 
idea  italicised,  hardly  be  accepted,  the  excavate  areas  indicating 
possible  future  lines  of  fissure,  rather  than  the  retention  of  indications 
of  actual  lines  of  fissure. 

So  far  as  hinted  above,  the  plumes  with  undivided  wings  are  refer- 
able to  one  of  two  types.  (1)  The  Agdistid  type,  well  illustrated  by 
Adactylns  bennetii,  and  of  which  Atomopteryx,  judging  by  its  neuration 
as  figured  by  Walsingham  (Nov.  Lejiidopterologicae,  pi.  xii.,  fig.  1),  may 
be  a  primitive  form,  although  it  is  most  risky  to  form  a  critical  opinion 
on  the  most  accurate  drawing."^   The  neuration  of  Atomopteryx  is,  how- 

*  It  is  to  be  noted  that,  in  1868,  Zeller  described  a  genas  Stenoptycha  {Stett. 
Ent.  Zeitg.^  1863,  p.  154)  for  coelodactyUif  from  Venezuela,  rightly  treating  the 
genas  as  belonging  to  the  **plame"  stirps.  Dyar  has  confased  the  Pyralid  gcnas 
Stenoptycha^  Hein.,  with  this,  and  wrongly  refers  Stenoptycha,  Zell.,  to  the  Pyralid 
stirps  {List  Sorth  Amer,  Lepidoptera  ,p.  430).  In  1873,  Zeller  farther  described 
{Verh.  zool.'hoL  Get,  J/^xen,  zxiii.,  pp.  327-329)  the  genas  Scoptonoma  for  two 
Texan  species  trafe^ra  and  a  closely -allied  species,  interrupta^  which  he  also  refened 
to  the  plames.  Guen^e  had  already  described  contortalis,  from  Texas,  under 
the  name  Lineodes,  as  a  Pyralid.  These  three  species  Dyar  unites  in  the  same  genus 
{List  Nth,  Amer.  Lep,,  pp.  894-395),  and  places  the  latter  among  the  Pyralids. 
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ever,  certainly  very  primitive.  The  essenticO^character  of  the  undivided 
Agdistid  wing  is  the  naked  fringeless  space  found  on  the  forewings  in 
the  position  of  the  cleft  occurring  in  the  more  normal  members  of  the 
group,  and  the  presence  of  a  wedge-shaped  area  much  more  sparsely 
scaled  than  the  rest  of  the  wing,  the  area  being  formed  by  a  line 
drawn  from  the  apex  of  the  wing  to  the  base  of  the  median  nervure, 
and  another  from  the  base  to  the  outer  margin  (at  about  one-half 
between  the  apex  and  anal  angle).  (2)  The  Platyptiliid  type  as 
illustrated  by  Ochyrotka  and  Steganodactyla. 

On  the  other  side,  we  have  the  genus  Heptaloha  {Knt.  Mo,  Maij.y 
xxi.,  p.  175),  described  for  the  Cingalese  species  avfiytiodactyla,  in 
which  the  forewings  are  divided  into  two  lobes  to  beyond  the  middle 
of  the  wing,  the  anterior  and  posterior  lobes  being  then  subdivided, 
the  upper  to  half,  the  lower  to  more  than  half,  its  length,  the  fringes 
of  the  topmost  division  of  the  upper  lobe  running  to  a  point  at  the 
apex,  those  of  the  three  other  divisions  ending  more  abruptly.  Wals- 
ingham  says  that  it  appears  to  be  allied  to  Amblyptilia,  having  the 
first  pair  of  spines  on  the  hindlegs  equal  to  each  other  in  length  as  in 
that  genus.  Deiiterocopits^  created  (Ltww.  Knt.,  vi.^  p.  402)  by  Zeller, 
for  tewjstroemi,  a  Javan  species,  has  three  lobes  to  the  forewings,  the 
wings  being  described  as  "  semitrifid,  ue.,  bifid  with  the  lower  lobe 
bifid ;  the  hindwings  divided  into  three  digits,  the  third  shortened.*' 

The  wing  evolution  in  the  Palaearctic  plumes,  is  not  too  simple."^' 
The  Stenoptiliids  have  a  cleft  forewing,  the  general  form  and  outline 
of  which  is  not  unlike  that  of  a  divided  Agdistid  wing,  the  upper  and 
lower  lobes  having  an  apical  and  anal  angle  developed,  and,  in  this 
respect,  it  agrees  with  the  Platyptiliids  {sem.  lat.),  in  which,  however, 
the  apical  and  anal  angles  are  much  more  strongly  developed,  in 
Gillnuria  becoming  almost  falcate  in  the  upper  lobe  at  apex,  and  in 
Amblyptilia,  etc.,  having  the  anal  angle  of  the  lower  lobe  specially 
prolonged  downwards ;  so  marked  are  these  characters  that  one  almost 
suspects  an  independent  development  from  a  foriu  represented  by  Steyano- 
dactyla  rather  than  AydiMu.  The  forewing  of  the  Oxyptilids  is  cer- 
tainly a  Platyptiliid  (HensJat.)  derivative,  specialised  in  the  direction  of  the 
first  lobe  becoming  narrowed,  somewhat  curved  at  the  tip  and  termi- 
nating in  a  point,  without  a  well-defined  anal  angle,  whilst  the  excavate 
hind  lobe  has  the  apex  somewhat  produced,  and  a  prominent  anal  angle. 
Trichoptilus  and  Buvkleria  appear  to  be  extremes  in  this  direction,  the 
lobes  being  very  slender,  diverging,  and  without  the  anal  angle  on  either. 

Bat  Walsingbam  notes  (Ent.  Mo.  Mag.,  xxvii.,  p.  216)  a  possible  alliance  of 
Atomopteryx  with  these  genera,  stating  that  though  "this  genus  is  undoubtedly 
allied  to  Agdistis,  it  approache<i  Stenoptycha,  Zell.,  and  Scoptonoma,  Zell.,  not  only 
in  neuration,  but  also  in  the  form  of  the  palpi,  which  are  less  abrupt  and  rather 
more  developed  than  in  Agdistis.  In  the  forewings  there  is  an  elongate  triangular 
fold  extending  inwards  from  the  apical  margin,  but  much  less  transparent  than  in 
Sieuoptycha,  this  character,  as  well  as  the  shape  of  the  forewings  and  the  structure  of 
the  posterior  legs,  show  that  Atoniopteryx  may  fairly  be  regarded  as  a  connecting 
link  hetvfeen  Stenoptycha  H.nd  AgdUtis.'*  It  is  to  be  observed  that  Atomopteryx 
(in  Walsingham's  figure)  has  no  naked  fringeless  space  where  the  cleft  of  the 
anterior  wings  normally  occurs  in  the  group,  and  which  is  found  in  the  Agdistids 
{sens,  strict.). 

*  A  parallel  development  in  the  Australian  genus  Cenoloba,  now  referred  by 
Walsingbam  to  the  Pyralidina,  as  an  Oxychoreutid,  led  this  careful  worker  to 
describe  the  genus  (Ent.  Mo.  Mag.,  xxi.,  p.  176)  as  an  Alucitid,  the  forewings  being 
cleft  into  two  lobes  nearly  to  the  middle,  whilst  the  hindwings  are  widely  cleft  to  a 
little  more  than  half  their  length,  also  into  two  lobes. 
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The  oatline  of  the  forewings  of  the  Oidasmatophorids  and  Leioptilids 
does  not  appear,  superficially,  to  be  very  unlike  that  of  the  Stenoptiliids. 
Really,  however,  there  are  many  marked  and  characteristic  differences, 
of  which  one  may  notice  the  tendency  for  the  angular  points  to  become 
obsolete,  the  upper  lobe  linear,  and  the  fringes  to  extend  far  round  the 
apices  and  the  anal  angles,  and  into  the  cleft,  whilst,  at  the  same  time, 
the  cleft  tends  to  become  deeper  and  the  lobe  more  feathery,  this  type 
culminating  in  the  beautiful  and  highly  specialised  wing  of  Alucita 
pentadactyla.  The  fore  wing  of  Merrifieldia  is  of  the  same  type  as  that 
of  Alucita,  but  is  slightly  modified  so  that  the  upper  apex  turns  up 
sickle-like.  It  is  to  be  noted  that  the  more  generalised  wing-shape  on 
this  side — Emmdiiia  (inonodactyla),  etc. — folds  into  a  tube  when  the 
insect  is  at  rest,  very  like  that  of  Aydistis,  and  one  suspects  that  the 
rolling  may  have  produced  weak  lines  in  the  folds  that  may  have 
given  the  first  step  towards  division.  The  development  of  the 
remarkable  falcate  apex  in  Uroloba  {Nov,  I^p.,  pi.  xii.,  fig.  8),  a  genus 
from  Valparaiso,  in  which  the  short  fissure  is  pushed  up,  as  it  were, 
close  under  the  apex  of  the  wing,  is  quite  unique  in  our  experience ; 
the  genus  is  apparently  allied  to  the  Leioptilids. 

The  evolution  of  the  hindwing  is  such  that  it  tends  to  divide  into 
three  plumules,  the  wing  breaking  up  so  that  the  apical  (radial)  and 
cubital  areas  are  separated  by  a  fissure,  and  the  cubital  and  anal  by 
another  fissure,  the  latter  being  usually  much  more  deeply  cleft  than  the 
former.  The  first  fissure,  therefore,  is  caused  by  the  obsolescence  of  the 
outer  part  of  the  median  area  (as  in  the  forewing),  the  second  by  the 
obsolescence  of  the  comparatively  bare  folded  portion  just  above  the 
anal  area  of  the  wing;  the  absence  of  nervures  here  may  have 
produced  an  easier  line  of  cleavage  than  in  the  median  area,  and  this  is 
evidently  the  first  cleft  formed.  Of  the  known  plumes  with  undivided 
hindwings,  those  of  the  Agdistid  and  Atomopterygid  species  are  ap- 
parently on  a  distinct  line  of  development,  when  compared  with  the 
Ochyroticid  and  Steganodactylid  species.  In  the  former,  the  outer  margin 
is  regularly  concave,  and  tbe  folds,  marked  by  the  future  fissures,  are  well 
defined,  whilst  the  hindwings  of  the  latter  have  two  more  or  less 
defined  concave  marginal  hollows,  suggesting  already  some  progress 
towards  suppression  of  the  wing-areas  that  finally  become  fissures.  We 
have  already  (antea)  pointed  out  that  the  forewings,  palpi,  and  structure 
of  the  legs,  indicate  Agdistid  and  Platyptiliid  affinities  respectively. 
Even  in  Ochyrotica  and  Steffanodactyla,  as  illustrated  by  fasciata  on 
the  one  hand,  and  concursa  and  connexiva  on  thd  other,  there  is  consider- 
able difference  (Walsingham,  AV«r  Genera  of  Aydistidae  and  Pterophoiidae, 
1892,  pi.  xii.,  figs.  2,  8,  4),  for  the  Steganodactylid  species  show  much 
more  scalloping  than  the  Ochyroticid.  In  both,  however,  the  seven 
nervures  of  the  hindwings  are  separate.  Tbe  deep  scalloping  is  in  the 
correct  position  of  the  clefts,  viz,,  between  the  median  and  cubital 
areas  and  the  cubital  and  anal. 

Examination  of  the  Stenoptiliid  hindwing  shows,  not  only  that 
the  plumules  are  dissimilar  in  form,  but  that  tbe  first  and  second 
have  both  distinct  apical  points  and  anal  angles,  whilst  the  fissure 
between  them  is  very  wide  but  not  very  deeply  cleft ;  the  two  corres- 
ponding feathers  in  the  Platyptiliids  are  not  dissimilar  except  that  the 
apex  of  the  first  plumule  is  considerably  cut  back  on  tbe  costa,  the 
fissures  are  very  similar  in  both  groups  and  the  neuration  practically 
identical ;  tbe  Oxyptilid  wing,  has,  however,  been  much  modified,  the 
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plumules  being  much  narrower,  and  the  fissures  rather  more  deeply 
cut,  the  neuration,  however,  is  of  the  same  type  except  that  the 
modification  of  the  wing  has  thrown  the  points  at  which  some  of  the 
nervures  reach  the  margin  into  rather  different  positions.  In  the 
Trichoptilids,  apparently,  the  most  extreme  modification  on  this  branch 
occurs,  the  plumules  being  so  slender  as  to  be  almost  filiform.  Side  by 
side  with  this  development  in  the  character  of  the  hindwing  plumules  in 
the  Platyptiliids  and  Oxyptilids  is  the  pecuhar  and  characteristic  appear- 
ance of  the  bunch  or  bunches  of  black  scales  on  the  third  plumule. 
They  are  restricted  to  this  side  of  the  phylum,  and  little  is  known  of 
their  character  and  function.  They  do  not  appear  so  low  down  as  the 
Stenoptiliids,  and  they  are  lost  again  by  the  time  they  reach  the  most 
specialised  Trichoptilids,  e.g.,  Buckletia  (paludtim).  In  the  Oidcemato- 
phorids  on  the  Alucitine  side  of  the  phylum,  the  first  fissure  of  the  hind- 
wings  is  more  deeply  cleft  and  the  plumules  more  linear  than  in  the 
Stenoptiliid  and  Platyptiliid  genera,  showing  a  less  generalised  form  than 
the  latter,  whilst  in  the  Leioptilids  they  are  still  more  lineated.  In  the 
Alucitines  {e.g.,  Alucita  pentad actyla)  the  plumules  are  of  the  same  linear 
form,  and  the  neuration  is  modified  accordingly;  the  Alucitid  branch 
carries  two  nervures  into  the  third  plumule,  the  Platyptiliid  branch  only 
one.  Walsingham  observes  (Ent  Mo,  Mag.,  xxi.,  pp.  175-176)  that  the 
hind  wings  of  Heptaloba  (arfjyriodactyla),  the  forewings  of  which  have 
already  been  noted  {antea)  as  possessing  four  lobes,  have  the  normal 
three  lobes, "^  the  upper  cleft  extending  very  slightly  beyond  the  middle, 
the  lower  cleft  reaching  nearly  to  the  base,  the  posterior  lobe  being 
toothed  with  projecting  tufts  of  scales  on  the  inner  margin. 

One  of  the  most  important  structural  features  of  the  Alucitid  imago  is 
the  frenulum.  We  are  indebted  for  our  detailed  knowledge  of  this  organ 
in  the  Alucitids  to  Griffiths,  who  has  discovered  that  the  whole  of  the 
plumes  divide  up  sharply  into  two  sections,  viz.,  (1)  The  $  with  one 
spina  or  **  the  one-spina  group,"  (2)  The  $  with  two  spinae  or  **  the 
double-spina  group."  The  former  contains  the  Agdistids,  Stenoptiliids, 
Oxyptilids,  Amblyptiliids  and  Platyptiliids ;  the  latter  the  Merrifieldiids, 
Oidcematophorids,  Leioptilids  and  Alucitids.  On  this  point,  Griffiths 
writes  {in  litt.) :  '*  The  normal  development  of  the  frenulum  in  lepidoptera 
consists  of  a  spina,  single  in  the  j  ,  but  double,  at  least,  in  the  $  , 
many  species  having  in  the  latter  sex  a  number  of .  small  and  weak 
spinas.  In  the  Alucitids  we  find  that,  in  numerous  species,  the  2  has 
a  single  Rpina,  as  in  the  ^  ,  whilst  in  other  species  the  spina  is  double. 
It,  therefore,  becomes  possible  to  divide  these  interesting  insects  into 
two  groups ;  those  in  which  the  spina  of  the  $  is  single,  and  those  in 
which  it  is  double.  The  measurements  of  the  spina,  given  below,  have 
been  made  with  a  micrometer  ruled  to  hundredths  and  thousandths  of 
an  inch,  and  those  for  the  length  have  been  made  under  a  Zeiss  A.A. 
object  glass,  whilst  those  for  diameter  have  been  carefully  made  under 
a  Zeiss  C  objective.  It  may  be,  however,  that  differences  may  occur 
both  in  length  and  thickness  of  the  spina  in  individual  specimens,  there- 
fore the  comparison  of  these  details  might  not  in  all  cases  be  sustained 
if  a  large  number  of  examples  were  examined.     Where  the  spina  of  the 

*  Walsingham  also  observes  (op.  cit.)  that  **  the  first  plumule  of  the  hindwings 
does  not  *  become  wider  from  the  base  to  the  tip,'  as  asserted  by  Walker,  and  there 
is  more  than  one  small  squamous  tuft  on  the  posterior  lobes  of  the  hindwings.'' 
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^  is  not  referred  to  below,  it  must  be  understood  that  there  is  nothing 
abnormal  or  noteworthy  in  its  development.** 


SiNOLE-SPINA   GROUP. 


Abacttlus  BBMNSTn :    9  $pina  short  bat  strong    . . 

Adediia  BiPUMCTiDACTYLA :  $  tpiiia  slender,  deeply  grooved 

Abkimia  Z0PH0DACTYLU8 :  ?  tpijui  vGTj  slightlj  sborter  and 
more  slender  than  in  bipunctidactyla    . . 

Stenoptilu  ptekodactyla  :  ?  spiiui  longer  but  more 
slender  than  in  hipunctidactyia^  deeply  grooved  and 
sometimes  slightly  divided  at  the  point.  The  grooving 
of  the  spina  seems  to  indicate  that  the  single  form  has 
been  more  recently  acquired  than  in  some  other  species, 
and  this  conclusion  is  supported  by  the  occasional 
division  of  the  points 

Marasmaroha  lunadactyla  ;    ?  npina  long  and  strong    . . 

OxTPnLUB  PABviDACTYLA :  9  nfiTia  simllai  in  length  to 
heterodaciyla  but  more  slender  . . 

OxTPTiLUs  BRiCETOBUM  :   $  spina  shorter  and  more  slender 

OxTPTiLUS  piLOSBiiL.c  :    %  Spina  very  long  and  slender 

OxYPTiLus  DI8TAM8  :  %  spina  shorter  than  in  pUoselltie  but 
similar  in  thickness 

OxYPTiLUs  TRiBTis '.  ?  Spina  longer  and  stouter  than  in 
sHcetorutn  . . 

OxTPTiLus  DiDACTTLA :  $  spiiM  longcr  and  stronger  than 
in  most  species  of  the  genus 

OxTPTiLUS  HiBiucn:  ?  spina  both  longer  and  stronger 
than  in  distans 

Cappbria  hetbrodactyla  :  ?  spina  shorter  and  stronger 
than  in  the  above  species  of  the  genus ;  it  is  also 
deeply  grooved* 

BucKLBRiA  PALUDUM  :    ?  Spina  very  short  and  weak,  deeply 

ff&wwVwUT  ••  ••  ••  ••  ••  •■  •• 

BucKLBBiA  siCBLioTA  :    $  spiiui  short  and  weak,  but  not  so 

much  so  as  paludum 
AHBLYPTiiiiA  cosMODAcrrLA  (aconOiodactyla) :  ?  spina  still 

shorter,  but  stronger  than  in  rhododactyla 
AHBLYPniiiA  PUNCTiDACTYLA :    ?  ipina  longer  and  thicker 

than  in  rhododactyla 
EucNEMiDOPHORrs   RHODODACTYLA:      ?    Spina  shortcr  and 

more  slender,  slightly  grooved 

GiLLMERU  paIjLIdactyla  :    $  spina  both  long  and  strong, 

securely  locked  between  strong  scales  on  the  costal  and 

median  nervures  . . 
GiLLMERiA  ocHRODACTYLA  :    ?  spina  loDg  and  strong,  dark 

in  colour 
Platyptilia    farfarblla:     ?    spina    shorter    and    more 

slender  than  in  other  species  of  the  genus 
pLATYPTiiiiA   ooNODACTYLA :     $    Spina  slightly  longer  and 

thicker  than  in  paUidactyla  {hertrami) . . 
PiiATYPTiLiA    isoDACTYLA :     $    Spina    thick   at   base   but 

quickly  tapering  and  becoming  slender 
Frbdericika  calodactyla  :    $  spina  moderately  long  and 

BtroDg  ••  ••  ••  ••  •■  «■  «• 

Fredericina    tesseradactyla  :    $    spina  shorter  than  in 

many  other  species  of  the  tribe  . . 


Length. 
iftfin. 


Diameter. 
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*  A  $  specimen  in  my  collection  is  remarkably  abnormal,  having  on  one 
hindwing  a  single  spina  and  on  the  other  three  more  slender  spinae  (Griffiths). 

t  In  BuckUria  paludum  the  d*  spina  is  very  weak,  grooved,  the  retinaculum  a 
mere  bunch  of  scales  upon  the  costal  nervure.  Length  ^,  diameter  ^^jj  (Griffiths). 
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DOUBLE-SPINA   GROUP. 


Length. 

A 


A 


A 


DUMBTBB. 

sis 


ri 


;8v 


Mebbifieldia  tridactyla  Uetradactyla) :    $  8ptfia«  short, 

oloeely  adherent  to  each  other   . . 
Wheelebia  niveidactyla  (haliodactyla) :     ?  spinae  much 

twisted,  short,  but  much  thicker  than  in  Utradactyla 
Wheelebia  megadactyla  {spilodactyla) :     $    tpinae  long 

and  white  in  colour,  clearly  separated  from  each  other 
Alucita  pektadactyla  :    ?    fpinae  long,  nearly  equal  in 

length  and  very  closely  adherent  to  each  other 
PsELMOPHOBUs  BBACHYPACTYUk :    [  ^   has  a  well-cleveloped 

retinaculum,]     $  spinae  slender  and  of  equal  lengths 
PoRRiTTiA  GALACTODACTYLA  :    9  Spina  €  shorter  than  mega- 

dactyla^  and  much  more  slender 
Oidamatophobuslithodactyla:  [  d  spina  strongly  developed 

and  long,  the  retinaculum  strong.]      ?  spinae  long, 

equal  in  length,  this  species  has  longer  spinie  than  any 

other  British  plume 
Embielina  M0N0DACT7LA :  [  s  Spina  fairly  thick,  and  locking 

into  a  strong  cluster  of  scales  on  the  median  nervure.] 

9  spinae  strongly  developed 
liEiOPTiLus  tkphbadactyla  :    9  spinae  much  twisted,  not 

so  slender  as  in  septodactyla  (leinigianus) 
Ovendenia  septodactyla  {leinigianus)  :    9  spinae  slender, 

closely  adhering  together. . 
Hellinsia  orteodactyla  :    ?  spinae  of  equal  length,  shorter 

and  more  slender  than  those  of  tephradactyla 
Adaina  microdactyla  :    $  spinae  slender  and  most  closely 

adherent  to  each  other,  the  two  members  being  of  equal 

length  and  impossible  to  separate  under  a  low  power. 

With  C  objective  and  application  of  pressure  on  the 

cover-glass  they  may  be  discriminated  . . 
Adaina  scarodactyla  :   [  <s    spina  deeply  grooved,  bright 

brown  in  colour,  retinaculum  well-developed  as  two 

separate  rings  on  costal  nervure.]     ?  spinas  bent  in 

contour,  but  the  points  closely  adherent,  pressure  of 

the  cover-glass  of  slide  was  needed  to  separate  them ; 

they  are  very  slender,  short,  but  of  equal  length 

This  is  a  marvellous  result,  because  it  gives  us  a  dichotomous 
division  of  the  superfamily  agreeing  with  our  Platyptiliinae  and 
Ahicitinaey  the  Agdistids  in  this  respect  suggesting  a  branch  of  the 
former. 

Meyrick  states  {Traiia.  Knt,  Soc.  Loiui.,  1886,  pp.  6-6)  that 
<'  The  structure  of  the  antennae  is  practically  almost  identical  through- 
out the  family."  A  suggestive  note,  however,  by  Chapman  (Froc.  Sth, 
Lond.  Ent.  SoCy  1899,  p.  15)  tends  to  show  that  this  is  not  altogether 
80.  He  writes :  *'  The  Pterophorids,  in  a  few  cases,  e.if.y  Alucita  penta- 
dactyla  and  Maraswarcha  phaeodactyla,  have  antennal  hairs  between  the 
scales  dorsally,  as  in  Plutellids,  etc.  In  the  majority  of  species  examined, 
however,  the  hairs  are  dwindled  and  out  of  sight,  or  absent,  so  that  the 
form  is  practically  that  of  Obtectae.  The  presence  of  the  lower  forms, 
however,  adds  to  the  improbability,  already  very  great,  that  the  Alucitids 
arise  from  any  Pyralid,  or  other,  form  with  obtect  antennae.  The  form 
inA.  pentadactyla  {sB,Yery  unlikelyone  to  be  reached  by  further  evolution, 
and  is  almost  certainly  ancestral  from  more  generalised  predecessors." 

Meyrick  has  also  stated  (Trans.  Ent.  Soc.  Lond.,  1886,  pp.  6-6) 
that,  in  this  superfamily,  *^  the  neuration  presents  the  best  characters 
for  generic  definition."     This  would  probably  be  true  if  the  characters 
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of  nearation  in  the  group  were  not  so  wholly  dependent  on  the  modifica- 
tion of  the  wing-shape,  but,  as  a  matter  of  fact,  Meyrick's  results,  as  tested 
by^ other  characters  (especially  those  derived  from  the  early  stages),  show 
that  the  neuration  taken  alone  (or  not  properly  interpreted)  may  be  a 
most  misleading  character,  as  witness  the  union  of  two  so  divergent 
species  as  microdactyla  and  hmnedactyla  (phaeodactyla)  in  Marasmarcha. 
As  to  the  actual  neuration  of  the  Alucitids,  Meyrick  notes  (Trans,  Ent, 
Soc,  Lond.y  1886,  p.  8)  that  ''it  is  necessary  to  examine  the  older  and 
more  ancestral  genera,  in  which  the  fission  of  the  wings  has  not 
proceeded  far,  to  distinguish  the  Pyralid  type  of  neuration,''  "^^  and 
adds  that  ''  in  the  more  advanced  form  is  found  a  rapid  degradation, 
causing  the  obsolescence  of  most  of  the  nervures,  so  that  the  affinity  of 
these  forms,  if  they  stood  alone,  could  not  possibly  be  demonstrated. 
The  progressive  obsolescence  of  the  veins  takes  place  as  follows,  all  the 
stages  occurring  in  different  genera :  The  fission  of  the  wings, 
occurring  opposite  the  middle  of  the  cell,  causes  5  and  6  in  both  wings 
to  become  ver}'  short,  but  these  veins,  with  the  transverse  vein,  though 
becoming  very  indistinct  and  feeble,  do  not  disappear,  except  in  the 
extreme  type  Cosnwclostis,  where  the  fissure  extends  more  than  two- 
thirds  of  the  length  of  tbe  wing.  In  the  forewings,  2  and  8  then 
becouie  gradually  coincident  with  4,  and  7,  9, 10  and  11  with  8 ;  in  the 
hindwings  8  becomes  coincident  with  4,  and,  in  the  extreme  type,  2  also 
coincides  with  4  and  8  with  7.  The  neuration  is  thus  finally  reduced 
to  four  simple  independent  veins  in  the  forewings  and  three  in  the 
hindwings,"  etc. 

The  long  and  slender  legs  are  very  characteristic,  the  spurs 
being  particularly  noticeable.  The  fore  tibiae  are  provided  with  a 
tibial  epiphysis  on  the  inside  towards  tbe  lower  end,  while  the 
middle  tibiae  have  a  pair  of  spurs  at  the  end,  and  the  hind  tibiae- 
two  pairs,  one  at  the  bottom,  the  other  some  distance  up.  The 
scaling,  however,  is  sometimes  a  very  marked  feature,  and  the  scales  are 
sometimes  collected  into  tufts  around  the  bases  of  the  spurs.  The  most 
extreme  modification  in  this  direction,  however,  is  that  presented  by 
Crocifdosceluit  ferrmjineum,  Walsm.  (Traim.  Ent.  Soc.  Lond.y  1897,  pi.  ii., 
^g.  1),  described  (ojk  cit.,  p.  85)  as  having  "  the  anterior  pair  with 
a  wide  tuft  at  the  end  of  the  tibiae;  middle  pair  with  a  similar  tuft; 
posterior  pair  with  three  outspreading  fan-like  tufts,  the  first  small, 
near  the  base  of  the  tibise,  tbe  other  two  much  larger,  arising  above 
the  base  of  the  spurs ;  the  inner  spurs  much  longer  than  the  outer, 
slightly  clothed  ;  the  outer  spurs  densely  clothed." 

As  a  summary  of  the  chief  characters  and  features  of  the  Alucitid 

imago,  we  quote  Fernald's  excellent  description  {Pterophondae  of  North 

America f  pp.  9  et  seq.): 

They  are  small,  slim  insects,  with  long  slender  legs  and  long  narrow  fore- 
wings, cut  by  a  fissure  extending  in  from  the  middle  of  the  outer  margin  between 
veins  4  and  7,  to  from  one-fourth  to  one- half  of  the  length  of  the  wing.  The  parts 
on  each  side  of  the  fissure  are  called  lobes,  the  anterior  one  being  called  the  first,  and 
the  other  the  second,  lobe.  In  some  of  the  genera  these  lobes  are  narrow  and 
pointed,  while  in  others  they  are  well-developed  and  present  two  well-marked  angles 
on  each,  which  are  called  the  apex  and  anal  angle.  The  normal  number  of  veins 
in  the  forewings  is  12,  but  this  number  is  reduced  in  many  of  the  species.  Vein  1 
is  feebly  forked  at  the  base,  at  least  in  some  of  the  species,  and  the  cross-vein  and 
veins  5  and  6  are  very  weak,  often  entirely  invisible ;  5  and  6  at  equal  distances 

*  A  criticism  of  this  view  is  published  in  the  following  chapter  (postea^  p.  123). 
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from  each  other  and  from  4  and  7,  extending  to  the  fissure  which  ends  between 
them.  Veins  8  and  9  are  stalked,  and  10  sometimes  arises  from  the  same  stalk,  but 
is  occasionally  wanting.  The  hindwings  have  two  fissures,  the  first  extending  in 
from  the  outer  margin  between  veins  4  and  7  to  about  the  middle  of  the  wing ;  the 
second,  between  the  inner  margin  veins  and  vein  2,  extends  to  about  the  basal 
fourth.  These  divisions  are  caklled  feathers  (or  plumules),  the  anterior  one  being 
called  the  first  feather,  the  middle  one  the  second  feather,  and  the  posterior  one  the 
third  feather.  The  first  feather  in  some  species  is  somewhat  spoon-shaped,  rounded 
at  the  outer  end,  widest  near  the  middle  and  narrower  near  the  base.  The  costal  vein 
bends  down  near  the  middle  of  ito  course,  approaching  very  near  to  the  subcostal. 
The  costal  vein  ends  in  the  costa  when  this  feather  tapers  gradually  to  a  point,  and 
vein  7  ends  in  the  point.  When  this  feather  is  broad  at  the  outer  end,  and  has  two 
angles  corresponding  with  the  apex  and  anal  angle,  the  costal  vein  usually  ends  in  the 
apex  and  vein  7  in  the  anal  angle.  The  frenulum  is  single  in  the  i  and  divided  in 
the  9  .  The  second  feather  in  some  species  is  widest  towards  the  outer  end,  which 
is  very  oblique,  but  in  others  it  is  of  the  same  form  as  the  third  feather.  The 
median  vein  runs  into  this  feather,  giving  off  vein  2,  which  ends  in  the  hind 
margin,  vein  8  which  ends  in  the  anal  angle  of  this  feather,  and  vein  4  which  ends 
in  the  apex.  In  the  narrow  tapering  forms,  vein  4  is  wanting,  and  3  runs  to  the 
end  of  the  feather.  The  cross- vein,  and  also  veins  5  and  6,  are  exceedingly  fine, 
and  scarcely  visible  under  the  most  favourable  circumstances.  The  third  feather 
tapers  gradually  to  the  more  or  less  blunt  outer  end,  but,  in  some  species,  it 
has  a  very  obtuse  and  rounded  angle  on  its  hind  margin,  which  represents  the  anal 
angle  of  the  wing.  This  feather  has  a  strong  vein  running  through  the  middle  to 
the  end,  which  is  undoubtedly  vein  \h.  In  some  species,  a  weak  vein  may  be  seen 
above  lying  very  near  the  edge  of  the  feather,  and  in  others  a  shorter  vein  below 
running  to  the  hind  margin  of  the  feather  a  little  beyond  the  anal  angle.  This, 
without  doubt,  is  vein  la,  and,  therefore,  the  three  internal  veins  are  represented 
in  the  Pterophoridtu^  but  all  three  do  not  occur  in  any  one  species.  The  fringes 
are  long  and  arranged  along  both  sides  of  the  feathers,  giving  them  a  strong  resem- 
blance to  the  feathers  of  a  bird,  thus  making  more  complete  organs  of  flight.  In 
some  species  there  are  clusters  of  dark  spatuTate  scales  in  the  hind  fringe  of  the 
third  feather,  and  similar  scales  occur  along  the  median  vein  on  the  underside  of  the 
wing.  The  basal  part  of  the  median  vein  on  the  upperside  of  the  bindwings  is  not 
provided  with  a  row  of  fine  hairs,  as  in  some  families  of  moths.  The  head  is  of 
medium  size,  with  the  front  smooth  and  vertical  in  some  species,  but  more  or  less 
conical  in  otherp.  The  labial  palpi  are  either  porrect  or  curved  upward  and  closely 
scaled,  or  more  or  less  bushy.  The  maxillary  palpi  are  entirely  wanting.  The 
proboscis  is  about  as  long  as  the  head  and  thorax,  and  not  clothed  with  scales  at 
the  base.  The  eyes  are  nearly  hemispherical,  naked,  and  without  lashes  or  cilia. 
The  ocelli  are  absent.  The  scales  of  the  head  lie  smooth  over  the  surface,  giving  it 
an  even  appearance;  but  in  some  species  they  form  a  more  or  less  cone-shaped  tuft, 
extending  forward  from  the  front.  The  antenns  are  fine,  filiform,  and  about  two- 
thiids  as  long  as  the  costa  of  the  forewings.  The  basal  segment  is  much  larger 
than  those  beyond,  and  covered  with  scales,  which  sometimes  form  a  pointed  tuft 
at  the  end.  The  remaining  segments  are  finely  ciliated,  those  in  the  males  being 
stronger  than  in  the  females.  The  thorax  is  of  medium  size,  and  its  covering  of 
scales  smooth,  without  any  indication  of  tufts  or  other  characters.  The  tegulce  are 
of  medium  length,  without  long  scales,  hairs,  or  other  unusual  characters.  The 
abdomen  is  long  and  slim,  of  nearly  uniform  size  throughout  in  the  ^  ,  but  some- 
what fusiform  in  the  %  .  The  genitalia  of  the  i  consi.<-t  of  a  pair  of  long,  compara- 
tively thin  and  broad  exserted  claspers  and  a  prominent  uncus.  The  legs  are  long 
and  slim  with  cylindrical  segmente,  except  the  femora  which  are  somewhat 
compressed.  The  coxie  are  about  as  long  as  the  thorax,  and  stouter  than  the 
remaining  segments  of  the  legs.  The  fore  tibiae  have  a  tibial  epiphysis  on  the  inside 
near  the  end,  the  middle  tibiae  have  a  pair  of  unequal  spurs  at  the  end,  and  a  similar 
pair  at  the  outer  third.  The  tersi  consist  of  five  segments  with  a  pair  of  claws  at 
the  end.  There  are  no  spines  on  any  of  the  segments  of  the  legs,  but  they  are 
covered  by  scales  that  lie  smooth  and  close  to  the  surfnce.  In  some  species,  however, 
the  scales  are  raised,  forming  an  enlarged  ring  around  the  middle  and  hindlegs  at 
the  base  of  the  spurs,  and  a  similar  ring  occurs  around  the  end  of  the  fore  tibife. 
In  one  species  {moiiodactylm)  there  is  a  small  tuft  of  scales  on  the  hind  tibice, 
opposite  and  within  the  middle  spurs.     The  ground  colour  of  the  Pterophoridae  is 

Senerally  white,  yellowish-white,  or  some  shade  of  brown,  occasionally  without 
arker  markings,  though  the  forewings  most  frequently  have  a  dark  triangular  spot 
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resting  on  the  coeta  and  extending  down  to  a  point  just  within  the  end  of  the  fissure. 
One  or  two  light  lines  cross  the  lobes  obliquely,  and  there  is  a  dark  spot  on  the  cell 
a  little  before  the  middle  of  the  wing,  and  another  on  the  fold  still  nearer  the  base 
of  the  wing.  The  hindwings  are  of  one  nniform  oolonr,  and  seldom  have  spots  or 
lines  of  other  colours. 

There  are  many  interesting  facts  relating  to  the  habits  of  the 
Alucitids  which  might  be  noted  here.  In  their  hybernation  they 
appear  to  be,  on  the  whole,  very  uniform  in  their  habits,  the  greater 
number  hybemating  as  larvae,  and  falling  into  three  distinct  groups  : 
(1)  The  Platyptiliids  {sens,  lat.),  which  appear  mostly  to  hybernate  in 
the  second  stadium.  (2)  The  Alucitids,  which  appear  mostly  to  hybernate 
in  the  fourth  stadium.  (B)  The  exceptional  Leioptilids — Adaina  (micro- 
dactyla)f  Hellimia  (osteodactyla),  and  possibly  one  or  two  other  allies — 
which  hybernate  fully  grown.  The  first  group,  i.e.,  those  that  hybernate 
as  very  small  larvte,  are,  so  far  as  is  at  present  known,  all  in  their 
early  larval  stages,  t.«.,  preceding  hybernation,  internal  feeders,  boring 
a3  soon  as  hatched  into  the  foodplant  and  forming  a  hybernaculum 
within  the  stem  when  fullfed  in  the  second  instar,  e.g.,  Stenoptilia  ptero- 
dactyla,  etc.  It  would  appear,  however,  that  the  Flatyptiliines  do  not  so 
fully  hybernate  as  some  of  their  congeners — PlatyptUia  isodactylus  being 
inclined  to  feed  all  the  winter,  in  suitable  weather,  and  P.fjonodactyla  mak- 
ing a  start  in  the  very  earliest  days  of  spring,  eto. — ^yet  they  appear  to  go 
into  winter-quarters  in  their  second  stadium.  The  second  group  has 
larvae  that  are  external  feeders,  when  young,  and  most  of  these  appear 
to  pass  the  winter  at  about  the  fourth  stadium ;  the  young  larvae  appear 
to  eat  furrows  into  the  leaves  without  making  an  actual  burrow,  and 
hybernate  on  these,  in  some  instances,  e.g.,  Fonnttia  galactodactyla, 
when  they  have  fallen  to  the  ground,  for,  strangely  enough,  they 
mostly  feed  on  plants  that  die  down  in  the  winter.  The  third  group 
is  exceptional,  Adaina  (microdactyla)  hybernating  as  a  fullfed  larva  in 
the  cavity  that  will  become  its  puparium  in  spring ;  Hellinsia  {osteo- 
dactyla), on  theother hand,  making  a  hybernaculum  amongthe  foodplant, 
but  apparently  leaving  this  (without,  however,  doing  any  more  feeding) 
for  pupation  in  the  spring.  One  species,  Oidaematophorus  litkodactyla, 
hybemates  in  the  egg-stage,  but  the  young  larva  is  developed  within 
the  egg  very  shortly  after  the  latter  is  laid,  and  really  the  species 
hybemates  as  a  young  larva  within  the  eggshell.  The  embr^^onic 
larva  of  this  species  is  remarkable  in  having  a  highly  spiculate  skin- 
surface  (resembling  those  of  other  species  in  their  second  or  third 
instars),  not  that  no  other  newly-hatcbed  larva  is  spiculated,  for  those 
of  Adaina  microdactyla,  MeiTifieldiu  tHdactyla  (tetrad acty la),  Adactylus 
bennetii,  etc.,  have  some  traces  thereof,  but  in  none  of  these  is  it  so 
developed,  even  in  the  second  instar,  as  in  the  newly-hatcbed  larva  of 
(K  lithodactyla.  There  appears  to  be  no  plume  that  hybemates  as  a 
pupa,  but  two  allied  species  on  the  Platyptiliine  phylum  (Amhlyptilia 
cosmodactyla  and  A.  pnnctidactyla),  and  one  on  the  Alucitine  phylum 
(Emmelina  monodactyla)  hybernate  as  imagines.  The  peculiar  resting- 
habits  of  the  imagines,  e.g.,  the  hanging  Platyptiliid,  the  doublefinger- 
post  Emmelinid,  etc.,  will  be  dealt  with  in  our  notes  on  the  imaginal 
habite  of  the  various  species. 

THE     PHYLOOENT    OF     THE     ALUCITIDBS. 

The  position  of  the  Alucitids  and  their  phylogenetic  relationships 
are  problems  that  are  still  unsolved.      From  the  time  of  Linne,  they 
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have  been  connected  with  the  Orneodids,  a  conclusion  which  Chapman 
{Trans.  Ent.  Soc,  Land.,  1895,  pp.  1B4  et  neq.)  was  the  first  to  challenge. 
Jordan  suggested  {Ent,  Mo,  Mag,,  vi.,  p.  152)  their  connection  with 
the  Pyralids  {setis,  lat),  and  Meyrick  {Trans.  Ent.  Soc,  Land.,  1886, 
pp.  1  et  seq.),  Packard  {American  Naturalint,  1895,  p.  568),  Pemald  {Pter. 
North  America,  p.  12),  Staudinger  and  Rebel  {Catalogue,  8rd  ed.,  pp. 
70  et  seq.),  have  followed  this  view,  the  first-named  having  done  con- 
siderable research  work  with  the  imagines  in  order  to  prove  this 
supposition  ;  nor  has  the  genus  Chrysocoi'yx,  which  has  also  been 
treated  by  various  authors  as  coming  within  the  superfamily,  any 
apparent  relationship  with  the  Alucitids,  and  Chapman  states  that  the 
Alucitids  present,  as  pupse,  no  point  of  connection  at  all  near  to 
Chrysocorys,  Orneodes  and  Efyerwenia,  with  which  they  have  been  at 
one  time  or  other  associated.  All  these  little  groups  Chapman  finds 
more  or  less  closely  allied,  structurally,  with  the  Pyraloids,  but  not 
with  the  Alucitids,  the  only  common  point  in  structure  being  ihat  the 
Alucitid  and  Chrysocorydid  pupte  have  three  free  segments  in  the  $ 
and  four  in  the  ^ ,  but  as  they  show  this,  in  common  with  many 
divergent  superfamilies  having  pupce-incompletse,  the  point  is  not  of 
much  value.  The  Orneodid  pupa  agrees  with  those  of  the  Pyraloids, 
in  that  the  7th  abdominal  segment  of  the  ^  pupa  is  fixed,  but  it  offers 
an  important  point  of  difference  from  the  Pyraloid  pupa  in  that 
it  has  no  trace  of  the  maxillary  palpus.  It  diverges,  therefore,  some- 
what from  the  Pyraloid  pupa,  to  which,  however,  it  is  much  more 
closely  allied  than  to  the  Alucitids,  with  the  pupas  of  which  it  agrees 
in  this  particular.  The  Alucitid  and  Epermeniid  pupaa  agree  in  that 
they  are  the  only  known  pupae  with  the  free  7th  abdominal  segment  that 
do  not  emerge  as  pupae  from  the  cocoon.  They  differ,  however,  in  the 
fact  that  the  Alucitid  pupa?  have  acquired  the  habit,  which  no  other 
group  with  pupaB-incompletBB  has  acquired,  of  attaching  themselves  by 
a  cremaster. 

As  to  the  want  of  connection  between  the  Alucitid  pupae  and  that 
of  Chrysocorys,  Chapman  points  out  that  the  latter  has  a  small 
maxillary  palpus,  a  very  narrow  prothorax,  and  a  fairly  large  head- 
piece (two  Tineid  characters),  has  the  power  of  emerging  from  its 
cocoon,  whilst  no  Alucitid  pupa  (in  spite  of  the  great  variety  exhibited) 
is  at  all  like  that  of  Chrysocojys,  with  its  combination  of  hooked  spines, 
recurved  hairs,  and  projecting  spiracles.  The  larval  characters  of 
('hrysocoi-ys,  too,  are  not  suggestive  of  an  Alucitid  alliance,  except  by 
the  approach  of  tubercles  i  and  ii,  and  iv  and  v,  so  as  to  become  almost 
united  on  either  side;  this  character,  however,  is  by  no  means  common 
to  all  Alucitid  larvae.  The  peculiar,  specialised,  upright,  Chrysocorydid 
Qgg  is  entirely  different  from  the  flat,  smooth,  generalised  Alucitid  egg, 
and  removes  the  two  groups  far  from  each  other.  On  the  other  hand, 
the  egg  of  Adactylm  bennetii  is  somewhat  modified  in  the  direction  of 
a  greater  amount  of  surface  pculpture.  The  structure  of  egg,  larva 
and  pupa,  suggests  strongly  that  the  Alucitids  are  a  very  isolated 
group,  and  Chapman  points  out  that  *^  it  seems  impossible  to  derive 
them  from  the  Adelid  series  at  all,  even  if  one  starts  as  low  down  as 
the  Micropterygids  (=Eriocraniids)  to  allow  for  the  divergence."  So 
far  as  the  true  Pyralids  are  concerned,  the  pupae  of  the  Alucitids  are 
exceedingly  different.  The  former  have  a  pupa  that  is  true  Macro  in 
dehiscence,  that  has  the  abdominal  segments  5  and  6,  and  only  these^ 
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free,  with  7  fixed  in  both  sexes,  has  a  dorsal  headpiece,  and  maxillary 
palpi.  The  latter  has  a  pupa  that  is  a  true  Micro  in  dehiscence,  has 
abdominal  segment  4  free,  and  7  also  in  the  ^  ,  the  dorsal  headpiece 
is  evanescent,  and  it  has  lost  the  maxillary  palpi.  Chapman  concludes 
from  these  facts  that  *'  it  is  impossible  for  one  of  these  forms  to  be  derived 
from  the  other,  and  impossible  for  them  to  have  a  common  ancestor 
higher  up  in  the  series  than  the  Tineids  {sens,  lat,)^  more  probably  the 
ancestral  form  was  much  lower."  As  to  the  want  of  relationship  of 
the  Orneodids  and  Alucitids,  Chapman  says  that  the  routes  of  their 
pupal  evolution  *'have  obviously  been  divided  for  so  long  a  period  that 
it  is  justifiable  to  describe  them  as  in  nowise  related,  less  so,  probably, 
than  any  two  families  of  Macros.'*  He  summarises  this  {Ent,  Rec, 
vii.,  p.  270)  by  asserting  that  '^  between  the  Orneodids  and  Alucitids 
there  is  no  relationship.  The  latter  has  not  followed  the  line  towards 
the  Macros  that  has  been  taken  by  the  Fyralidesy  but  has  struck  out 
an  entirely  separate  line  of  its  own,  and  still  retains  nearly  all  the 
features  of  a  Micro  pupa.  An  interesting  point,  however,  in  connection 
with  the  Orneodid  pupa  is,  that  the  one  Micro  character  which  the 
pupa  of  Omeodes  has  preserved  and  exaggerated,  viz.^  the  large  cephalic 
dorsal  plate,  happens,  in  Alucitid  pupae,  to  have  taken  precisely  the 
contrary  direction.  In  the  latter  it  hardly  exists,  and  is  difficult  to 
see,  yet  it  does  exist,  and  that  so  effectually,  that,  as  in  nearly  all 
Micros,  it  carries  the  eye-cover  with  it  on  dehiscence." 

It  is  chiefly  on  the  neurational  characters,  as  outlined  by  Meyrick, 
that  the  Alucitids  have  been  attached  to  the  Pyralids,  but  his  own 
doubts  (infra)  are  very  curious,  and  Chapman  observes  that  the  neuration 
affords  no  stronger  ground  for  associating  them  with  the  Pyralids 
than  with  the  Tortricids.  In  Pyralids  the  hindwings  present  three 
inner  nervures,  in  the  Alucitids  there  are  only  two.  The  subcostal 
nervure  of  the  hindwing  is,  as  in  Tortricids,  Pyralids,  and  various 
other  groups,  the  strong,  front,  nervure  that,  with  the  cubitus,  supports 
the  wing.  The  median  is  present,  but  exceedingly  weak,  till  beyond 
the  cell.  The  only  point  that  seems  really  common  to  the  Pyralids 
and  Alucitids,  is  the  forking  of  8  and  9  of  the  forewing.  In  the 
Tortricids,  and  many  other  groups,  the  forking  that  occurs  in  this 
part  of  the  wing  is  that  of  7  and  8.  The  Agdistids,  among  the  plumes, 
and  some  species  among  the  Tortricids,  show  that,  in  the  lower  forms 
of  both  Alucitids  and  Tortricids,  there  is  no  forking.  Some  apparent 
relationship  might  be  shown  with  the  Gracilariids,  which  form,  however, 
in  some  respects,  a  higher  group  than  the  Alucitids,  but,  although  the 
points  of  similarity  might  suggest  a  far-distant  common  ancestry,  the 
idea  is  only  brought  forward  as  offering  an  alternative  that  is  open  to 
fewer  objections  than  that  of  the  Pyralids. 

Meyrick's  details  on  this  point  were  published  in  1886  {Trans,  Ent, 
Soc.  Lond,,  pp.  1  et  seq.).  He  states  the  opinion  that  the  Alucitids 
(Pterophorids)  constitute  a  family  of  the  Pyralides,  of  similar  value 
with  the  Botydidaey  and  other  allied  families,  and  that  it  might  be 
placed  together  with  the  Tineodidae  and  Oxychirotidae,  next  the 
Crambidae  and  Scopanidae.''  He  further  shows  that  Chrysocorys  is  an 
Elachistid,  and  not  to  be  included  in  the  Pyralids  {sens.  lat.).  He  gives 
the  following  characters  as  uniting  the  Pyralids  with  the  Alucitids 
(Pterophorids) : — 

Forewings  with  normally  12  veins,  la  and  lb  present,  lb  almost  always  simple 
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at  base,  5  belonging  to  syBtem  of  lower  median,  6  from  middle  of  transverse  vein, 
independent,  7  belonging  to  system  of  apper  median,  8  supra-apical,  8  and  9 
stalked,  12  free.  Hindwings  with  normally  8  veins,  la,  lb  and  Ic  present,  5 
belonging  to  system  of  lower  median,  6  belonging  to  system  of  upper  median,  8  in 
part  olosely  approximated  to  7,  usually  anastomosing  with  it  beyond  cell,  posteriorly 
divergent. 

Omitting  the  above  characters  shared  by  the  Alucitids  (Pterophorids) 
with  the  Pyralids,  the  following  is  given  as  a  definition  of  the  Ptero- 
phorids : — 

No  ocelli.  No  maxillary  palpi.  Abdominal  uncus  in  s  well-developed.  Fore- 
wings  with  vein  7  separate  or  absent.  Hindwings  with  vein  6  separate  from  7,  8 
free  but  closely  approximated  to  7  on  cell,  lower  median  not  pectinated.  Wings 
usually  fissured. 

As  bearing  on  the  phylogeny  of  the  group,  Meyrick  says  {op.  cit., 
p.  4) :  "  The  development  of  the  uncus  shows  that  the  Alucitids  are 
not  derived  from  the  Botydids,  and  the  separation  of  vein  7  of  the  fore- 
wings,  that  they  are  not  derived  from  the  Pyralids,  whilst  the  absence 
of  any  pectination  of  the  lower  median  vein  of  the  hindwings  indicates 
that  there  is  probably  no  immediate  connection  with  the  Crambids  or 
Phycitids.  From  the  other  families  they  mostly  differ  by  vein  8  of 
the  hindwings  not  anastomosing  with  7,  and  it  is,  therefore,  probable 
that  they  do  not  originate  from  any  known  existing  form,  but  from  an 
external  type  closely  approaching  the  ancestral  form  of  the  Pyralidina, 
and  now  apparently  more  nearly  represented  by  the  TmeodidaeJ**  This 
criticism  would  suggest  that,  even  on  neurational  structure,  the 
alliance  with  the  Pyralids,  even  in  the  eyes  of  its  supporters,  is  not 
very  cogent. 

Hampson's  suggested  alliance  {Ann.  Mag,  Nat.  Hist,  6,  xiv.,  p.  258) 
w^ith  the  iEgeriids,  Orneodids,  and  Tineids  {sens.  lat.)y  appears  to  be 
based  on  a  much  too  general  character  (apart  from  his  want  of  defini- 
tion as  to  what  is  meant  by  the  Tineidae).      He  diagnoses  this  rather 

heterogeneous  group  thus : 

Forewing  with  vein  Ic  absent. 

Forewing  with  vein  5  from  the  middle  of  the  disoocellular^,  the  other  veins 
given  off  from  the  cell  arising  at  nearly  even  distances  on  each  side  with  it. 

A  close  study  of  the  early  stages  of  the  Alucitids,  iEgeriids, 
Orneodids,  and  Tineids  (even  in  the  strictest  sense),  offers  no  sub- 
stantiation of  this  grouping,  on  the  contrary,  all  the  details  combine 
to  disprove  the  suggestion  of  any  real  connection  between  them. 

Bodine  points  out  {Trans.  Am.  Ent.  Soc.y  xxiii.,  p.  85)  that  the 
antennae  of  the  Alucitids  (Pterophorids)  and  Orneodids  show  a  wide 
difference  in  their  structure,  and  adds :  '*  Those  of  the  former  family  are 
distinctly  of  the  Pyralid  type,  while  the  latter  are  just  as  distinctly  of 
the  Tineid  type.  I  believe  a  further  study  of  the  characters  of  other 
organs  will  prove  the  Orneodids  to  be  more  closely  related  to  the  Tineids 
than  to  either  the  Pyralids  or  the  Tortricids.  The  surface- marking 
is  Tineid  in  form,  and  the  scape  has  the  long  and  slightly  clavate 
shape  so  common  among  the  Tineids.'*  The  antennae  of  the  Alucitids 
differ  from  those  of  the  Pyralids,  etc.,  in  having  hairs  among  the 
scales  (see  antea,  p.  118). 

If  the  imaginal  characters  are  unsatisfactory  in  helping  to 
determine  the  phylogeny  of  the  superfamily,  the  pupal  cbaract-ers 
(already  discussed  antea,  pp.  108  et  neq.)  are  still  more  so,  and,  as  we  have 
noted,  the  pupal  structure  is  so  peculiarly  sui  gejietis,  that  it  appears  to 
be  closely  allied  to  no  others,  whilst  its  general  structure,  with  four 
free  segments  in  the  S  y  and  8  in  the  9  ,  is  such  that  its  allies  must 
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be  among  those  with  incomplete  pupae,  and  shows  it  to  be,  in  this 
important  factor,  no  higher  than  most  of  the  superfamilies  with  pupte- 
incompletse.  Its  specialisations — carrying  hairs,  cremastral  structure, 
etc. — have  analogies  in  widely  different  superfamilies,  where  there  can 
be  no  question  of  relationship.  That  the  superfamily  Lithocolletides 
is  the  only  known  group  with  pupae-incompletae,  except  the  Alucitids, 
and  in  some  degree  the  Anthrocerids,  in  which  the  eye-collar  is 
diflficult  to  detect  in  the  pupa  (Trans.  Knt,  Soc.  I.,ond.,  1898,  p.  106) 
does  not  appear  to  carry  much  weight  as  suggesting  any  alliance 
between  these  superfamilies,  but  there  seems  to  be  a  great  many 
analogies  (if  not  homologies)  between  the  Alucitids  and  Anthrocerids, 
two  groups  united  by  Dyar,  and  coming  within  the  limits  of  Chap- 
man's '*  Micros  whose  larvae  are  external  feeders.*'  In  these  sub- 
families there  is  a  free  mobility  of  the  pupae,  except  in  the  Alucitids, 
which  are  fixed  by  a  cremast^r,  and  yet  remain  typical  '* Micros"  in 
the  freedom  of  the  7th  abdominal  segment  in  the  ^  pupa,  in  their 
dehiscence,  etc. 

The  evidence  to  be  glesmed  from  the  larval  structure  is  as  unsatis- 
factory from  the  phylogenetic  standpoint  as  that  of  the  pupal.  The 
position  of  the  primary  tubercles  shows  the  superfamily  to  be 
moderately  low  in  development,  whilst  the  wart  specialisation  suggests 
that  few  superfamilies  have  undergone  more  modifications  in  this 
stage.  Chapman  was  the  first  to  show  (Tram.  Knt.  Soc.  Lond.,  1894, 
pp.  9S5etseq.)  the  analogies  that  existed  between  the  families  that  were 
external  feeders  in  the  larval  stage,  and  he  noticed  certain  similarities 
which  he  considered  important,  without  assuming  real  affinities,  and  he 
drew  attention  to  the  parallelism  that  existed  between  the  Alucitids  and 
the  Anthrocerids,  another  group  of  the  external -feeding  lepidoptera 
with  a  pupa-incompleta.  As  to  the  position  of  the  tubercles,  we  find 
that,  in  the  Agdistids,  iv  is  higher  than  v,  whilst  in  all  the  rest  of  the 
superfamily  the  anterior  v  is  always  higher  than  the  posterior  iv,  at 
an  angle  one  to  the  other  of  about  45°  to  the  larval  resting-place.  In 
this  character  the  Alucitids  agree  with  the  Tortricids,  and,  strangely, 
the  Pyralids  (teste  Chapman)  split  into  two  great  divisions  on  it,  m., 
the  Crambid  section  (comprising  the  Pyraustids,  Scopariids  and 
Crambids)  which  have  iv  the  higher,  and  the  Pyralid  (comprising  the 
Pyralids  and  Phycitids)  which  have  v  higher  as  in  the  Alucitids 
and  Tortricids.  The  rest  of  the  primary  tubercles  are  in  the  usual 
position  for  the  more  generalised  groups,  and  one  suspects  that,  on 
larval  characters,  there  is  little  that  can  be  determined  of  their 
immediate  relatives  outside  the  superfamily.  We  have  already  given 
(aritea,  vol.  i.,  pp.  116-117)  Dyar's  larval  tabulation,  by  means  of 
which  the  Alucitides  fall  within  the  limits  of  his  Anthrocerina,  and 
our  own  critical  remarks  on  this  follow,  and  there  is  no  need  to  repeat 
the  tabulations  which  we  have  there  given.  Suffice  it  to  say  that  the 
evidence  appears  to  us  as  sound  now,  in  the  face  of  our  later  studies, 
as  it  was  at  the  time  that  these  were  published ;  neither  are  we  in  a 
position  to  seriously  question  the  grouping,  and  think  it  as  satisfactory 
as  any  phylogeny  yet  suggested.  The  evidence  ofiered,  so  far  as 
the  phylogeny  of  the  plumes  is  concerned,  is  distinctly  negative  rather 
than  positive.  We  are  in  a  position  rather  to  prove  that  they  cannot 
possibly  be  allied  with  certain  groups  which  have  been  suggested  as 
relatives,  than  to  prove  with  what  they  are  allied,  and,  in  conclusion, 
can  merely  draw  attention  to  the  details  already  stated.  We  have  already 
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(antea,  vol.  i.,  pp.  106-7)  criticised  Packard's  suggestion  (as  set  forth 
in  an  elaborate  table,  American  NatiiralUt,  1895,  p.  808)  as  to  the 
derivation  of  the  Pyralids  from  the  Alacitids  and  the  Alucitids  from 
the  Orneodids,  a  result  which  Chapman  has  shown  to  be  pupally 
impossible  (Trans.  Ent.  Soc.  Lond.,  1896,  pp.  129  et  seq. ;  FJnt,  Record, 
vii.,  pp.  268  et  seq,).  Chapman  makes  {op  cit.,  p.  145)  the  Epermeniids 
and  Omeodids  typical  members  of  the  Pyralo-Eriocraniid  stirps, 
whilst  he  excludes  the  Alucitids  entirely  from  this  series,  and  adds 
(see  antea,  i.,  p.  110)  that  there  is  much  in  the  structural  characters  of 
the  larvae  that  leads  one  to  acquiesce  in  the  claim  made  by  Dyar  for 
an  alliance  between  the  Alucitids  and  the  Anthrocerids.  The  smooth 
Alucitid  egg,  he  says,  also  supports  very  strongly  the  suggested  alliance 
with  the  Anthrocerids.  The  development  of  the  Alucitid  cremaster, 
he  considers,  marks  the  Alucitids  as  one  of  the  highest  of  the  super- 
families  in  the  Incompletae,  and  the  reduction  of  the  eyecollar  (which 
is  remarkably  well-developed  in  the  lowest  superfamilies  of  the 
Sphingo-Micropterygid  stirps)  in  the  Alucitid  and,  to  a  less  extent,  in 
the  Anthrocerid  pupa,  is  another  character  that  places  them  moderately 
high  in  the  stirps.  Our  final  reasons  for  placing  the  superfamily  in 
this  stirps  are  not  perhaps  altogether  satisfactory,  but,  so  far  as  they 
go,  are  infinitely  superior  to  the  off-hand  opinion  given  by  various 
lepidopterists  without  any  facts  relating  to  the  structure  of  the  insects 
under  discussion  to  support  them,  that  the  Alucitids  are  related  to  the 
Pyralids,  which,  indeed,  the  structure  of  the  superfamilies  in  all  their 
stages  suggests  they  are  not,  and,  in  finally  placing  them  here,  we 
will  again  quote  Chapman,  who  states  (Trans.  KnU  Hoc.  Loiid., 
1896,  pp.  186-187):  "Dyar  places  the  Alucitids  with  the  Anthrocerids 
and  Cocblidids,  and,  both  in  structure  and  habits,  the  larva  falls 
into  that  division  as  readily  as  into  any  other,  at  any  rate  it  is 
almost  certainly  not  a  member  of  the  Adelid,  i.e.,  the  Pyralo- 
Eriocraniid  series.  Further,  there  are  great  differences  in  the  pupae 
of  Alucitids  and  Pyralids,  the  latter  having  a  pupa  that  is  a  true 
Macro  in  dehiscence,  the  4th  and  7th  abdominal  segments  fixed 
in  both  sexes,  and  possessing  no  Micro  characters  except  a  dorsal 
headpiece  (a  character  that  goes  very  high  up),  maxillary  palpi,  and, 
in  some  families,  appendages  that  project  beyond  the  4tb  abdominal 
segment.  The  Alucitid  pupa,  on  the  otner  hand,  is  a  true  Micro  in 
dehiscence,  has  the  4th  abdominal  segment  free  in  both  sexes  and  the 
7th  also  in  the  ^ ,  the  dorsal  headpiece  is  evanescent,  and  it  has  lost 
the  maxillary  palpi."  As  Chapman  concludes  that  "it  is  impossible 
for  one  of  these  forms  to  be  derived  from  the  other,"  we  consider 
ourselves  more  than  justified  in  deriving  the  x\lucitids  from  a  low  point 
on  the  Sphingo-Micropterygid  stirps. 

Within  the  group  itself  the  evolution  is  not  too  certain.  There  can 
be  little  doubt  that  the  Afjdistides  are  of  equal  value  to  all  the  rest  of 
the  plumes  (Alucitides)  so  far  as  we  know  them  from  the  Palaearctic 
area.  It  is  characterised  by  a  large  egg  with  specially  elaborated 
structure  at  the  micropylar  end  ;  by  larvae  that  do  not  specialise  in  the 
direction  of  the  hairs  of  the  tubercles,  but  in  the  development  of  fleshy 
tubercles  associated  as  bases  with  the  tubercles.  The  pupa  is  especially 
long,  smooth  and  slender,  and  throws  off  almost  all  tendency  to  the 
humps  that  affect  the  larvae.  The  remaining  plumes,  the  Alucitides, 
divide  more  or  less  distinctly  into  two  divisions,  marked  by  definite 
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characters  in  all  their  stages.  These  we  have  called  the  Platyptiliidae 
and  Alucitidae,  and  they  may  be  roughly  separated  on  the  following 
characters: 

1.  Plattptiliid^. — Egg:  More  cylindrioal.  Larva:  Shorter,  thicker,  more 
cylindrical ;  thoracic  plate  simple-haired;  tabercles  more  simple  and  generalised ; 
i  and  ii  more  or  less  separated ;  iv  and  v  comparatively  simple  on  common  plate ; 
supernumerary  tubercles  behind  spiracles  absent  or  illdeveloped ;  scattered  secon- 
dary stinhairs  abundant.  Pupa :  Smooth ;  tubercles  usually  points  with  simple 
setsB.  Imago  .-Forewings  with  apical  and  hind  angle  to  each  lobe ;  hindwings  with 
the  first  deft  not  deeply  cut ;  $  with  single  spina  to  frenulum.  In  hindwing  the 
anal  nervure  only  into  third  plumule. 

2.  ALUCiTiDf. — Egg :  Flatter,  more  oval.  Larva :  Longer,  flatter ;  thoracic 
plate  abundantly  haired,  extra  central  tubercle  at  back ;  tubercles  forming  compli- 
cated warts ;  i  and  ii  tending  to  approximate  or  fuse ;  iv  and  v,  a  wart  on  common  base ; 
supernumerary  tubercles  behind  spiracles  usually  present ;  scattered  secondary  skin- 
hairs  few  or  absent.  Papa :  Hairy ;  tubercles  carried  over  as  warts.  Imago :  Fore- 
wing^  with  a]Hcal  and  hind  angles  of  lobes  obsolete  or  approaching  obsolescence ; 
hindwings  with  first  cleft  deeply  cat ;  ?  with  double  spina  to  frenulum.  In  hind- 
wing  another  nervure  as  well  as  anal  nervure  into  third  plumule. 

The  larv8B  of  the  first  group  are  distinguished  by  the  great  tendency 
of  the  tubercular  armature  to  remain  simple,  and  for  the  development 
of  abundant  secondary  hairs ;  whilst,  in  the  second  group,  the 
tubercles  tend  to  form  complicated  warts,  and  secondary  skin-hairs  are 
very  rare  or  altogether  absent.  These  qualifications  are  subject  to 
certain  modifications  due  to  habit,  e,ff,,  the  external-feeding  Oxyptilid 
larv8B  (Capperia  heterodactyla,  etc.)  on  the  Platyptiliid  branch  have  well- 
developed  warts,  whilst  the  internal-feeding  Leoptilines  on  the  Alucitid 
branch  (Adaina  iiiicrodactyla,  Hellinsia  osteodactylus,  etc.),  are  without 
them ;  Chapman,  however,  asserts  the  structure  of  the  prothoracic 
armature  as  a  critical  larval  distinction  between  the  two  groups.  In 
the  pupal  stage  the  distinction  between  the  two  groups  is  even  more 
pronounced.  The  Platyptiliids  have  comparatively  smooth  pupse, 
although  the  peculiar  skin-processes  of  Marafunarcha  and  AmhlyptUmj 
and  the  almost  definite  armature  of  certain  Oxyptilids,  may  appear  to 
offer  some  exception,  whilst  the  Alucitids  are  hairy  and  carry  over,  to  a 
great  extent,  the  complicated  larval  armature  to  the  pupal  stage ;  the 
latter  possess,  in  addition,  rows  of  hairs  along  some  of  the  nervures 
of  the  wings,  these  are  entirely  wanting  in  the  Platyptiliids.  The 
characters  presented  by  the  frenulum  and  the  anal  nervure  of  the  hind- 
wing  appear  also  to  be  quite  conclusive  in  separating  the  imagines  of 
the  species  belonging  to  the  two  groups. 

Superfamily  IVa  :  AGDISTIDES. 
Family:  Agdistid.e. 

The  Agdistids  appear  to  separate  from  the  remainder  of  the  plumes 
as  a  group  equal  to  the  rest.  This  Agdistid  section  is  characterised  by 
(1)  A  large  Qgg  with  specially  elaborated  structure  at  the  micropylar 
end.  (2)  Larvse  that  specialise  by  the  formation  of  fiesby  pro- 
tuberances on  the  tubercular  bases,  the  number  of  segments  on  which 
these  are  developed  varying  greatly  in  the  different  species.  (3)  An 
especially  long,  slender,  and  smooth  pupa,  that  throws  oif  nearly  all 
the  tendency  to  humps  that  so  curiously  aifects  the  larva.  [Adactylus 
tainancis  and  A.  henneiii  often  show  some  remains  of  the  larval  humps.] 

This  separation  is  particularly  warranted  by  the  larval  structure,  not 
only  by  the  development  of  the  tubercular  protuberances  already  noted, 
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but  also  by  the  structure  exhibited  by  the  thoracic  tubercles  i  and  ii  (which 
are  nearly  transversely  arranged  in  both  sections,  and  often,  apparently, 
absolutely  so  in  Adactylm  hennetii  and  Gillmeria  pallidactyla).  These, 
usually  in  the  Alucitids  (iem,  lat,),  are  placed  slightly  trapezoidally ; 
in  the  Agdistids,  however,  they  are  not  only  very  small,  but  are  equally 
spaced,  i.e.,  i  and  i,  i  and  ii,  and  ii  and  iii  are  about  the  same  distance 
apart,  whilst  in  the  Alucitids  i  and  i  are  widely  apart,  i  and  ii  are  close 
together  (and  usually  conjoined),  ii  and  iii  widely  apart,  and  so  on, 
that  is,  whilst  in  the  Agdistids  the  tubercles  are  individually  and 
separately  placed,  in  Alucitids  they  occur  on  each  side  as  four  pairs 
(omitting  special  notice  of  the  accessory  tubercles). 

Hiibner,  in  1825  {antehf  p.  78),  made  the  Agdistids  equal  in  value 
to  the  rest  of  the  plumes  (rightly  excluding  the  Orneodids)  calling 
them  Integrae  and  the  rest  of  the  Alucitids  Tnfidae,  He  also  gave 
the  tribal  name  AgdUus  (the  oldest  plural  name)  to  the  group  from 
which  we  have  taken  our  own  superfamily  name,  and  diagnosed  them 
{VerzeichnisSf  p.  428)  as  having — 

The  wings  whole,  moderately  broad  aad  long,  the  legs  delicate,  the  abdomen 
long ;  both  the  wings  lance-shaped,  scarcely  obtuse,  shaded  with  grey — AgdittU 
(adactyla). 

Careful  examination  of  the  various  stages  leads  one  to  assume  that 
the  Agdistids  may  come  nearer  to  the  Platyptiliid  than  to  the  Alucitid 
{nefis,  rest.)  branch  of  the  Alucitides.  It  is  among  the  Platyptiliines  one 
finds  other  plumes  with  ''undivided  wings*';  these  also  have  a 
specialised  frenulum  of  similar  structure ;  there  is  also  rather  more 
alliance  in  the  general  larval  and  pupal  characters,  and  the  egg  is  of 
the  more  cylindrical  form. 

It  is  almost  impossible,  in  the  present  state  of  our  knowledge,  to 
differentiate  the  various  characters  on  which  the  superfamily  should 
be  subdivided,  for,  at  present,  we  have  little  detailed  knowledge  of  the 
various  species  in  their  early  stages,  and  practically  no  comparative 
studies  have  been  made  of  them  except  those  noted  {infra)  of  the  larvse 
and  imagines.  The  superficial  resemblance  of  the  imagines  has  led  authors 
up  to  the  present  time  to  place  almost  all  the  Palsarctic  Agdistids  into 
one  genus,  but  the  larval  characters  suggest  that  there  is  considerable 
subdivision  possible  within  the  family.  These  characters  have  been 
worked  out  on  the  larvae  of  certain  species  at  considerable  length  by 
Chapman,  who  summarises  his  facts  as  follows : 

I.  All  hairs  clubbed. 

1.  Tubercles  iv  and  v  level. — Adactylidi. 

A.  Dorsal  humps  only  on  the  prothoraz  and  9th  abdominal  segment 

— Adaetylus  bennetii^  A^  UaticM*  larva  from  Ham  er  Salahin 
(Walsm.  coll.;. 

B.  Globular  processes  on  thorax — larva  from  Chiclana  (Walsm. 

coll.). 

2.  Tubercles  iv  and  v  moved  backwards  and  iv  raised — Agdistidi. 

A.  Curious  buttons  on  abdominal  trapezoidals — Emestia  lerensU. 

B.  Tubercles  i  and  ii  on  large  conical  or  other  processes. 

a.  On    all    abdominal    segments  —  AgdwHt    adactyla ^    A. 
frankeniae,  A.  heydemi. 


*  Chapman  notes  that  Adactylut  hennetii  and  A.  stattcis,  which  have  been  con- 
sidered by  some  authors  to  be  geographical  races  of  the  same  species,  exhibit 
considerable  difference  in  their  larval  structure. 


AGDISTIDES.  129 

b.  On  certain  segments;   an  azygos  tubercle  on  prothoraz — 
Herbertia  tamaricis. 
II.  Hairs  setifomii  very  long. 

1.  Tubercle  iv  level  with  spiraclef— ?  satanas. 

In  other  respects  Adactylus  henneiii  and  Herbertia  tamaricis 
are  peculiarly  specialised,  e,(j.,  the  larvas  of  these  species  have  the 
caudal  horn  single;  those  of  all  other  species  examined  have  it 
double;  also,  H,  tamaricis  has  a  central  horn  on  the  prothorax,  a 
development  found  in  the  larva  of  no  other  species.  Chapman, 
who  made  a  special  study  of  the  Agdistid  larvae  at  Cannes  in  1897, 
and  has  since  made  a  critical  examination  of  those  in  the  Walsing- 
ham  collection,  has  given  us  considerable  detailed  information. 
He  observes  that  the  larva  of  Agdisti.^  heydetiii  is  very  warty,  and 
shows  the  nature  of  the  tubercular  protuberances.  In  this  species,  on 
the  meso-  and  metathorax  are  two  protuberances  (as  in  H,  tamaricis), 
which  each  carry  two  hairs,  with  two  smaller  haired  processes  (?  iii 
and  iv)  in  line  below  them  to  spiracular  level.  The  two  hairs  on  the 
large  tubercles  are  situated  one  before  the  other,  pointed  backwards, 
knobbed,  and  placed  on  transparent  globes ;  the  abdominal  segments 
have  regular  trapezoidal  tubercles  (i  and  ii)  with  hairs  directed  back- 
wards, on  opaline  globes  (which  contrast  with  the  terra-cotta  colour  of 
larva).  On  the  8th  and  9th  abdominals,  tubercles  ii  are  approximated 
and  form  tall  horns,  which  are  quite  distinct  and  separate,  the  larva 
thus  having  four  horns.  In  H.  tamuridsj  the  front  horns  (double) 
remain  on  meso-  but  are  lost  on  metathorax ;  i  and  ii  are  small  on  the 
abdominal  segments,  and  approximated  except  on  2  and  5,  where  they 
form  peculiar  processes  like  those  seen  on  some  Pyralid  pupte,  e,g., 
Botys  ruralis  (reiticali^);  on  the  8th  abdominal,  i  and  ii  are  more 
pronounced,  forming  four  black  tubercles,  whilst,  on  the  9th,  they  form 
a  horn  constricted  at  about  half  its  length,  after  a  swelling  which 
represents  two  tubercles,  and  has  a  hair  at  each  side,  the  horn  has  a 
second  pair  of  hairs  at  its  tip.  Each  of  the  two  tall  mesothoracic 
horns  carries  three  tubercles,  slight  elevations  with  whitish  tips,  viz,, 
a  higher  anterior,  a  posterior,  and  a  lateral  one.  On  the  abdominal 
segments,  iii  (immediately  above  spiracle),  iv  (a  good  way  behind  and 
rather  below  spiracle),  and  v  (much  below  spiracle)  each  forms  a  small 
white  point  (? short  hair).  The  anal  segment  has  eight  longish  bristles. 
In  the  larva  of  Adactylus  staiicis  the  caudal  horn,  like  the  prothoracic, 
is  double,  the  larva  bemg  otherwise  free  from  warts,  protuberances, 
etc.  The  spiracles  of  H.  tamaricis  are  large  and  prominent,  especially  the 
prothoracic  and  8th  abdominal,  which  are  set  on  small  yellow  knobs. 

The  detailed  resemblance  exhibited  by  the  Agdistid  larvae  to  their 
foodplant  for  protective  purposes  is  very  striking.  In  the  young  larva 
of  Herbertia  tamaiicis,  the  2nd  and  5th  abdominal  segments  are  brown, 
and  the  mesothorax  partly  so,  the  rest  green  with  a  brown  dorsal  mark, 
and  so  mimicking  the  tamarisk,  as  do  a  bug  and  a  Curculio — with  green 
and  pink.  In  H.  tamaricis  the  brown  larva  has  usually  traces  of  a 
reddish  or  orange  spiracular  band,  and,  occasionally,  a  fuUfed  larva 
retains  the  green  coloration,  reminding  one  very  much,  both  in  colour 
and  protuberances,  of  the  larva  of  Geometra  papilinnaria  when  it 
assumes  its  spring  clothing.    It  has  a  yellowish- white  subspiracular 

t  Founded  on  a  single  lanra  in  Lord  Walsingham's  collection,  possibly 
iatancu,  but  just  possibly  not  even  an  Agdistid  (Chapman). 
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band,  only  marked  at  the  incisions,  except  on  the  forward  and  hinder 
segments,  and  interrupted  by  rich  brown  patches,  especially  on  the  meso- 
and  metathorax,  and  more  or  less  to  5th  abdominal.  The  2nd  and  5th 
abdominals  are  rich  red-brown,  and  the  humps  on  the  mesothorax  and 
8th  and  9fch  abdominals  are  brown,  the  front  humps  of  the  2nd  and  6th 
abdominals  nearly  black ;  there  is  a  darker  dorsal  line,  edged  with  paler, 
almost  yellow.  The  general  effect,  however,  is  of  a  greenish  larva 
with  reddish  markings,  which  imitates  closely  the  colouring  of  the  green 
twigs  of  Tamaria,  just  as  the  brown  form  does  the  older  twigs  on  which 
the  fullgrown  lars'ae  usually  rest.  This  imitation  of  the  food  plant  is 
equally  strong  in  the  other  two  species  observed,  t'.//.,  the  larva  of 
Adactyluft  statiris  is  brown,  of  just  the  colour  of  the  stems  of  Stntice 
cordata,  which  are  brown,  with  a  somewhat  smooth  shining  surface  and 
without  much  irregularity.  In  A,  staticis  the  protuberances  are 
reduced  to  the  small  double  tail  horn  (on  9th  abdominal).  The  surface 
has  numerous  little  points  that  give  a  shining  aspect  to  it,  and,  in  effect, 
the  stem  and  larva  are  extremely  alike.  The  larva  of  Atfdistis  heydenii 
again  imitates  the  general  tone  of  the  Atriplex  halimna  to  an  extra- 
ordinary degree,  a  whity-buff  colour  with  the  peculiar  glaucous 
colouring  of  the  plant,  enhanced  by  the  minute  opaline  or  transparent 
balls  at  the  bases  of  the  hairs,  so  that,  seated  on  a  not  too  old  stem  or 
petiole,  it  is  hardly  visible.  A  large  Noctuid  larva  imitates  the  same 
glaucous  tone  by  colouring  that  seems  very  odd  in  a  Noctuid  larva.  I 
suppose  this  to  be  Mamestra  rhenopodiphaya.  The  interest  lies  largely 
in  the  same  effect  being  so  successfully  attained  by  these  two  larvte  in 
such  different  ways,  the  one  with  a  tuberculated  and  bristly  surface, 
the  other  with  a  quite  smooth  skin.  The  *'  quite  smooth  skin  *'  is 
really  very  minutely  tuberculated  with  pale  spots  on  a  greenish,  and 
later  on  a  brownish,  ground.  The  halfgrown  larvsB  are  greenish- white, 
like  the  foliage,  the  fullgrown  larva  has  some  brown  tints,  and  no 
doubt  affects  the  twigs  rather  than  leaves.  Chapman  has  also  described 
in  detail  the  Agdistid  larvae  in  the  Walsingham  collection,  and  given 
us  the  following  resume  thereof  : — 

1.  Adactylus*  BENNETn. — See  postea  in  our  detailed  accouDt  of  the  species. 

2.  Larva  prom  Ham  es  SalahinI  (taken  on  a  Statice,  apparently  S.  limonium). 
— Intermediate  between  larvsB  of  herinetii  and  staticis.  The  front  horns  rather 
smaller,  and  a  vestige  of  the  horn  behind  them  can  be  traced.  The  horn  on  the 
9th  abdominal  has  a  wide  single  base,  and  this  carries  two  separate  little  horns. 

3.  Adactylus  staticis. — Differs  very  little  from  larva  of  A.  bennetiif  the  chief 
difference  being  that  the  caudal  horn  is  divided,  so  that  the  two  terminal  hairs  of 
A.  hennetii  are  in  A.  staticis  each  on  a  separate  small  horn,  side  by  side  and  quite 
distinct  from  each  other,  whilst  the  lateral  hairs  on  the  horn  of  A.  bennetii  are  each 
on  a  minute  horn,  in  front  of  the  chief  one  on  its  own  side,  the  bases  of  these  small 
horns,  however,  being  not  quite  distinct.  The  prothoracic  horns  are  rather  shorter 
than  those  of  A.  bennetii,  and  have  a  minute  horn  behind  each. 

The  following  species  exhibit  greater  developments  of  the  fleshy  horn- 
like protuberances  bearing  the  tubercles.  Of  these,  how^ever,  some  have 
the  horns  confined  in  some  degree  to  the  thoracic  segments : — 


*  These  three  larvae  are  very  close,  and  it  may  be  noted  that  the  few  larvfe  of 
A.  ft^inetii  in  the  Walsingham  collection  show  variation  in  the  prothoracic  horns,  ru., 
(1)  The  two  simple  horns.  (2)  Traces  of  second  horns  behind  these.  (3)  The  four 
horns  on  a  definite  ring-like  ridge.  This  latter  is  a  deviation  from  normal  A .  bennetii 
greater  than  that  shown  in  the  prothoracic  structure  of  A,  staticia.  [These  variations 
are  also  to  be  observed  in  Essex  larve.]  (Chapman). 

t  The  spelling  on  this  label  is  very  doubtful.  It  is  the  larva  noted  anted, 
p.  128  (Chapman). 
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1.  Larva  from  Chiclana  (feeding  on  Limoniastrum). — This  possesses  two  great 
mammillsQ  on  margin  of  prothoracic  plate,  a  third  smaller  colourless  one  below  (in 
front  of  spiracle),  each  carrying  n  hair;  in  same  row  as  these  are  other  clubbed 
hairs  similar  to  those  on  mammills  (probably  primary,  as  secondary  hairs  are  else- 
where scarce  or  wanting) ;  immediately  above  the  spiracle  is  a  small  boss  and  hair, 
and  another  larger  one  at  base  of  leg,  this  has  a  constricted  neck,  reminding  one  of 
the  dorsal  tubercles  of  Ernestialereiuda.  The  mesothoracic  tubercle  i  is  large,  globular, 
with  neck,  and  has  two  hairs  (one  front,  one  back);  ii  is  much  the  same,  but 
smaller,  and  with  one  hair;  these  (i  and  iij  are  placed  transversely  across  dorsum; 
below  ii  but  quite  in  front  is  a  still  smaller  boss  (?  iii),  another  tubercle  (?  iv) 
without  boss,  between  this  and  one  at  base  of  leg  (vii)  which  is  smaller  than, 
but  resembles,  that  on  prothorax.  On  metathorax  the  hairs  are  as  in  meso- 
thorax,  but  on  the  flat  surface.  On  the  9th  abdominal  are  four  hairs  on  reversed 
trapezoidal  bosses,  whilst  on  the  10th  are  two  comparatively  long  hairs  (perhaps 
O'llmm.)  on  distinct  bosses  at  margin  of  anal  plate.  On  the  intermediate  segments 
i  is  a  convex  shield  with  hair,  ii  is  a  little  further  out  and  smaller,  iii  close  above 
spiracle.  There  are  two  subspiraoulars  at  same  level,  widely  apart,  one  (v)  as  far 
in  front  as  the  other  (iv)  is  behind  spiracle  ;  a  lower  one  (vi)  is  placed  before  those 
(vii)  at  base  of  prolegs  are  reached.  The  secondary  tubercles  take  the  form  of 
white  (?  in  living  larva)  circular  or  oval  plates,  rather  numerous  about  spiracle,  and 
especially  large  and  conspicuous  on  dorsum  in  front  of  i. 

2.  Ernestia  lerensis. — In  this  larva,  horns  only  occur  on  thoracic  and  9th 
abdominal  segments,  on  the  intermediate  segments  the  tubercles  are  developed  in 
a  remarkable  way,  really,  no  doubt,  the  same  as  the  horns,  except  in  size.  The 
prothorax  has  on  either  side  two  prominences  at  front  margin  of  plate  and  one  a 
little  further  out,  one  larger  one  further  back,  and  another  outside  this,  just  above 
spiracle ;  each  of  them  carries  one  clubbed  hair.  On  the  mesothorax,  i  consists  of 
two  conjoined  towers,  one  in  front  of  the  other,  whilst  ii,  rather  smaller,  is  further 
out;  each  tower  carries  an  Indian  club-shaped  hair,  its  sides  are  rough,  and 
studded  with  the  same  abundant  secondary  hairs  that  cover  the  whole  surface  in  a 
scattered  way;  lower,  and  near  the  front  of  segment,  is  another  small  boss  (iii), 
whilst  a  tubercle  (iv)  without  boss  is  at  front  margin  of  segment  lower  down ;  vii, 
with  boss,  is  a  little  way  above  leg.  On  the  metathorax,  i  is  as  on  mesothorax,  but 
a  little  smaller,  ii  is  further  back  instead  of  nearly  outside  i,  iii  is  in  middle  of 
segment  and  without  boss  (instead  of  at  front  margin  and  mounted) ;  iv  and  vii  are 
as  in  mesothorax.  On  the  9tb  abdominal,  the  two  horns  are  well  apart,  and,  as  it 
were,  on  a  transverse  ridge.  On  the  intermediate  segments,  i  and  ii  arc  wide  apart, 
nearly  at  corners  of  square  (t.^.,  only  slightly  trapezoidal),  not  very  large,  but  of 
peculiar  construction,  e.g.,  they  have  a  narrow  neck,  then  swell  out  wide  and  flat, 
and  on  top  of  this  a  rough  thickened  structure,  with  a  hollow  on  summit  from 
which  the  hair  arises.  (They  vary  a  little,  but  the  upper  surface  and  margins  are 
always  rough,  with  tine  but  irregular  beading.)  Tubercle  iii  has  a  small  mammilla, 
it  is  close  above,  and  a  little  in  front  of,  spiracle ;  iv  is  well  below  the  spiracle  and 
somewhat  behind  ii ;  there  is  also  one  (vii)  at  base  of  proleg,  but  these  (and 
probably  others)  have  very  little  base,  and  carry  such  small  hairs  that  they  cannot  be 
determined  on  some  segments,  and  others  are  lost.  The  general  surface  has  numerous 
fine  transparent  secondary  hairs,  clubbed  (and  often  serrated)  like  the  primary  setss, 
and  only  differing  in  size. 

3.  AoDisTis  FRANKENLs  (from  Blskra). —  [Appears  at  first  sight  very  close  to 
Eniegtia  lerensiSy  but  the  general  surface  is  smoother*  ;  closer  examination,  however, 
makes  it  really  much  closer  to  Herbertia  tanuiricis.']  The  prothorax  has  a  posterior  pair 
of  very  tall  pillars,  whilst  in  front  there  is,  on  each  side,  four  eminences  bordering  the 
anterior  margin,  each  with  hair,  and  another  pillar  just  above  spiracle ;  between  these 
last  is  a  hair  without  base ;  another  marginal  one  at  base  of  leg.  On  each  side  of  the 
mesothorax  is  a  double  pillar,  a  smaller  pillar  lower  and  forward,  and  two  lateral  flat 
tubercles,  one  at  the  middle  of  segment  and  the  other  at  base  of  leg.  On  the 
metathorax  there  is  a  smaller  double  pillar  on  each  side,  of  which  the  front  element 
is  the  lower ;  a  posterior  shorter  pillar  further  out,  and  laterally,  three  tubercles 
without  raised  bases,  the  first  median,  the  next  posterior,  and  the  third  at  base  of  le?. 
On  all  the  abdominal  segments  the  dorsal  tubercles  are  like  those  on  the  2nd  and  oth 
of  H.  tanmrieiSf  the  anterior  a  short  pillar  slightly  bent  backwards,  the  posterior  a 

*  The  larva  examined  is  much  covered  with  some  powdery  substance,  which 
fieems  to  be  a  sort  of  natural  exudation  of  the  larva,  it  is  consequently  diflicult  to 
Jbio^ure  of  in  some  points  of  structure  (Chapman). 
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longer  and  more  slender  one  much  bent  forwards  (forming  an  arrangement  like  the 
double  hooks  through  which  ropes  are  run  out  from  a  ship);  the  others  are  small 
and  very  difficult  to  see,  but  iii  is  very  close  above  spiracle ;  iv  is  well  behind  the 
spiracle  and  above  v,  which  is  only  slightly  forward  of  a  position  immediately 
below  spiracle. 

4.  AoDisTiB  HEYDENU  (from  Cannes). — Remarkable  from  the  fact  that  the 
tubercles  form  short  pillars  and  carry  comparatively  long  hairs  (0*5mm.)  directed 
straight  backwards  from  their  bases ;  they  are  slightly  curved,  and  end  in  a  slight 
knob  or  club.*  On  the  prothorax,  the  hairs  are  erect,  on  four  dorsal  tubercles 
placed  somewhat  trapezoidally,  below  the  front  one  is  another  (with  a  baseless  hair 
between  them),  below  the  spiracle  on  front  margin  another,  and  between  the 
spiracle  and  pioeterior  edge  is  yet  another  tubercle ;  these  are  all  on  taU  swollen 
bases.  On  the  mesothorax,  the  dorsal  tubercle  on  either  side  is  formed  by  the 
confluence  of  three,  rti.,  a  tall  pillar  with  backward  directed  hair,  and  on  the  front 
of  the  pillar,  and  again  on  the  outside,  a  round  protuberance,  each  carrying  hairs ; 
below  this  is  a  less  prominent  boss  (iii)  with  a  forward  hair ;  and  below  this  again 
a  pair  almost  level  (with  a  forward  and  backward  hair) ;  again  a  similar  pair,  and 
finally  one  at  base  of  leg.  The  mesothoracic  tubercles  are  the  same,  except  that 
the  outside  boss  of  great  tubercle  is  fairly  separate  and  the  anterior  one  nearly  so. 
On  the  abdominal  segments,  the  dorsal  tubercles  (i  and  ii)  are  well  apart,  trapezoid- 
ally placed,  each  is  a  rounded  boss  almost  a  ball,  with  a  long  hair  nearly  parallel 
with  surface  of  larva  and  directed  backwards ;  iii  is  rather  behind  and  not  very 
close  to  spiracle ;  iv  is  higher  than  v  and  well  behind  spiracle,  v  but  little  in  front 
of  it.  The  bent  pillars  of  i  and  ii  get  smaller  backwards,  till,  however,  on  the 
8th  abdominal,  ii  is  on  each  side  a  great  hump ;  on  the  9th  abdominal  i  is  absent, 
ii  forms  a  considerable  pillar  on  each  side,  and  iii  is  well-pronounced ;  the  10th 
abdominal  segment  has  four  smaller  bosses  along  the  posterior  margin  of  anal  plate 
(two  on  each  side),  really  the  centre  of  these  is  on  the  plate,  and  there  is  an  ordinary- 
looking  hair  on  margin  behind  it. 

5.  Hbrbebtia  TAMARICI6. — In  many  respects,  this  is  the  most  specialised  larva  of 
those  considered,  the  subspiracular  tubercles  in  particular  being  of  different  pattern 
from  those  already  described,  viz.,  iv  (?)  is  high  up  and  directly  behind  spiracle,  v 
below,  but  a  little  behind,  spiracle.  The  prothorax  carries  four  trapezoidally-placed, 
humped,  low  and  rounded  tubercles;  also  a  central  one  at  posterior  margin  of 
segment  (with  twin  hair-base  but  no  hair) ;  three  small  tubercular  bosses  in  line 
with  the  front  trapezoidals,  one  above  and  two  below  spiracle;  another  small  one 
above  spiracle  (apparently  on  a  segmental  element  between  those  of  dorsal 
tubercles,  but  to  which  spiracle  belongs).  The  mesothorax  carries  two  large  tall 
pillars  (apparently  the  twin  pillars  of  E.  UrensUy  but  further  conjoined,  so  that  only 
their  tops  are  distinct,  and  with  a  third  tubercular  boss  on  its  outer  posterior  aspect, 
BO  that  the  pillar  represents  three  tubercles) ;  below  these  on  either  side  is  another  flat 
tubercle,  and  lower  two  others  at  approximately  similar  levels ;  a  small  one  at  base 
of  leg.  The  metathorax  has  a  dorsal  tubercle  with  two  hairs  but  no  prominent 
boss ;  below  this  is  a  small  one,  and  two  others  lower,  the  posterior  a  little  the 
higher  of  the  two.  On  the  abdominal  segments  i  and  ii  are  distinct,  but  very  close 
together;  iii  is  close  above  the  spiracle.  The  2nd  and  5th  abdominals  have 
the  curious  prominences  curved  over  to  each  other  and  carrying  i  and  ii.  On  these 
and  the  other  abdominal  segments  the  minute  hairs  have  the  same  backward 
direction  that  gives  so  marked  a  peculiarity  to  A.  Jiejfdenii. 

To  complete  our  summary  of  these  lar\'aB,  we  quote  Hofmann's 
description  of  that  of  A,  adactyla  {Die  dentsch,  Pteroph.,  p.  29),  made 
from  a  living  specimen  at  Potsdam : — 

6.  AoDiBTXS  ADACTYLA. — 12mm.  long.  On  the  back  of  the  Istsegment  (prothorax) 
are  four  cone-shaped  elevations  with  a  strong  brown  bristle  at  the  apex  ;  the  2nd 
and  8rd  segments  have  each  two  elevations  with  two  bristles  each,  the  hind  one  of 
which  is  directed  backwards.  The  elevations  on  the  2nd  segment  are  far  taller 
than  those  of  the  3rd.  On  each  segment  from  the  4th  to  the  10th  stand  four  bifid 
laterally  compressed  tall  warts  (elevations),  arranged  in  a  quadrangle,  the  anterior 
point  carries  a  short  bristle  directed  forwards,  and  the  posterior  point  a  long  curved 
bristle  directed  backwards.     On  the  11th  and  12th  segments  the  four  warts  have 


*  No  other  larvis  have  such  long  hairs  except  A.  Ratanas,  where,  however,  they 
have  quite  another  character.  As  in  A,  frankeniae,  the  surface  is  covered  with  a 
great  deal  of  a  similar  powdery  secretion  (Chapman). 
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gathered  dose  together  and  are  no  longer  bifid,  but  cone-shaped ;  the  posterior  pair 
is  much  taller  and  stronger  than  the  anterior.  The  anal  flap  (18th  segment) 
bears  four  simple,  strong,  brown  bristles.  The  flange  is  very  strongly  expressed, 
and  bears  on  each  segment  an  elongate  bipartite  larger  wart,  one  of  its  two  bristles 
is  directed  forwards  and  the  other  backwards.  The  remaining  lateral  warts  are 
very  small  and  bear  one  bristle;  on  the  belly  no  distinct  warts  are  observable. 
Ground  coloor  grey-brown ;  the  markings  consist  of  an  indistinct,  thin,  black, 
sometimes  obsolete,  dorsal  line,  a  spiracular  line  composed  of  detached  oblique  black 
streaks,  and  a  black  undulating  basal  line.  The  flange  is  lighter  than  the  ground 
colour,  almost  whitish.  Spiracles  small,  ringed  with  black,  very  difficult  to  see. 
Head  small,  retractile,  rough  and  bristly,  grey-brown.  Above  each  pair  of  the 
thoracic  feet,  but  below  the  flange,  lies  an  elongate  roll  set  with  brown  scales  and 
white  clubbed  hairs;  underneath  each  are  two  small  warts  set  obliquely.  The 
thoracic  feet  are  grey-brown,  the  last  joint  is  whitish  with  a  black  apex.  Ventral 
and  anal  claspers  like  the  belly  itself,  somewhat  lighter  coloured  than  the  upper- 
side.  The  ventral  claspers  exhibit  on  the  inner  sole  a  double  row  of  booklets,  of 
which  the  outer  are  very  long  whilst  the  inner  are  very  short.  The  larva  is  very 
inactive  and  slow,  and  when  touched  assumes  a  peculiar  condition  of  rigidity,  when 
the  2nd  and  3rd  segments  are  elevated  in  a  characteristic  manner  (Stange,  Stett. 
Ent.  Zeit.,  1889,  p.  318).  It  lives  at  the  beginning  of  June  on  Artemisia  cam- 
peitris^  much  concealed. 

The  following  species  has  remarkable  developments  of  the  setas,  the 
hairs  reminding  one  much  of  those  of  Agdistis  heydenii^  but  almost  more 
of  such  Alucitid  larvse  as  that  of  Ponittia  tjalactodactyla,  the  long  hairs 
being  directed  backwards  with  a  sweeping  curve,  and  supplemented  by 
what  appear  to  be  secondary  hairs,  all  of  which  are  of  the  usual  bristle- 
like pattern  and  not  of  the  clubbed  form  as  in  other  Agdistids.  This 
does  not,  however,  refer  to  the  secondary  hairs  proper,  with  which  the 
skin  generally  and  the  tubercular  pillars  are  crowded,  and  which  also 
carry  a  certain  quantity  of  secretion ;  these  hairs  are  colourless  and, 
though  tapering,  blunt-ended.  It  seems  somewhat  hopeless  to  describe 
the  larva  in  detail : — 

7.  AoDisTis  SATANAs.* — The  chief  tubercular  pillars  are  tall,  carry  a  long  hair, 
0'8mm.  to  0*9mm.,  black,  curved  and  pointed ;  the  surface  of  the  pillar  is  covered 
with  a  wealth  of  secondary  hairs,  usually  longer  than  those  of  the  body-surface, 
and  some  of  them  almost  true  hairs  like  the  tubercular  ones  (this  applies  chiefly  to 
Uie  dorsal  tubercles).  On  the  prothorax  are  two  great  cones  (one  on  each  side)  in 
front,  and  behind  each  of  these,  and  a  little  further  out,  a  rather  larger  one ;  along 
the  margin  below  the  first  are  three  smaller  ones,  and  another  one  at  base  of  leg ; 
there  is  also  a  small  one  above  spiracle.  On  the  mesothorax,  the  dorsal  tubercle, 
i,  is  very  large  and  carries  two  hairs,  one  in  front  and  one  behind  ;  outside  this  is 
a  smaller  cone  (ii)  with  hair,  then  a  single  one  again,  then  a  pair  level,  again  a 
pair,  and  one  at  base  of  leg  (the  latter  almost  a  pair  by  reason  of  a  very  strong 
secondary  hair  some  way  behind  it).  The  metathorax  is  almost  exactly  the  same. 
On  the  1st  abdominal  segment,  i  and  ii  have  not  such  large  basep,  but  i  has  the 
true  tubercular  bristles  upright  and  then  sweeping  backwards,  and  a  strong  hair 
directed  forwards  like  a  brow-antler ;  ii  is  much  the  same,  but  the  brow-anUer  is 
stronger,  and  there  is  a  similar  hair  behind  supplemented  by  a  slighter  one  ;  iii  is 
quite  simple,  a  good  way  above  spiracle ;  iv  is  some  way  behind  spiracle  and  about 
on  a  level  with  it,  and  has  a  very  strong  hair  and  a  good  brow-antler  pointing 
forwards ;  v  is  directly  below  spiracle,  its  primary  hair  is  not  no  strong  and  there  is 
nearly  as  strong  a  secondary  hair  behind  it ;  below  iv  is  a  strong  cone  with  strong 
hair,  below  this  again  is  a  tubercle  and  hair  in  middle  of  segment,  and  there  is  no  other 
till  those  on  the  proleg  are  reached.  The  remaining  abdominal  segments  are  the 
same,  the  cones  and  hairs  diminish  a  little  backwards,  but  are  still  well-developed 

*  This  larva  was  swept  by  Millidre,  and  what  it  is,  is  merely  a  matter  of  con- 
jecture. That  such  masters  in  knowledge  of  these  larvsB  as  Lord  Walsingham  and 
MiUi^re  suggest  it  may  be  satanas  carries  much  weight.  It  appears  to  me  to  be 
certainly  a  plume  larva,  and  with  great  probability  an  Agdistid,  but  it  differs  so 
much  from  all  the  others  as  to  give  room  for  some  doubt.  Whatever  it  is,  it  is  a 
most  remarkable  form  (Chapman). 
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on  the  9th  abdominal ;  there  is  no  accentuation  on  either  the  8th  or  9th.  The 
prolegs  have  large  swollen  hairs.  [The  remarkably  high  position  behind  spiracle 
of  iv,  as  in  if.  tamaricist  and  less  so  in  some  others,  makes  it  (airly  certain  that  this 
is  an  Agdistid.] 

As  we  have  already  noted,  the  Agdistid  pupa  is  long  and  slender,  but 
in  its  general  features  and  mode  of  attachment  is  quite  of  the  Alucitid 
type.  We  note  that  the  second  and  third  legs  project  as  one  column  quite 
free  beyond  the  wing  attachment  to  the  3rd  abdominal  segment,  the 
column  containing  at  its  base  laterally  a  point  (really  the  apex)  of  the 
wings,  and  extending  to  the  end  of  the  6th  abdominal  segment.  A 
trace  of  the  labial  palpi  is  seen  centrally  between  maxillae,  and  there 
is  a  space  (possibly  femoral)  between  the  maxillsB  and  first  leg. 

Meyrick  gives  (Trayis,  Knt.  Soc.  Lond,,  1890,  p.  486)  the  following 
diagnosis  of  the  structural  peculiarities  of  the  Agdistid  imago  : — 

Face  with  more  or  less  developed  horny  prominence ;  ocelli  distinct ;  tongue 
developed.  Antennte  four-fifths,  in  i  filiform,  shortly  ciliated.  Labial  palpi 
moderate,  ascending,  second  joint  with  rough  projecting  scales  beneath,  terminal 
joint  short.  Maxillary  palpi  obsolete.  Tibine  simple,  outer  spurs  one-half  inner. 
Forewings  entire;  vein  2  from  near  angle,  3  and  4  approximated  or  stalked,  5 
widely  remote  from  4,  from  near  middle  of  transverse  vein,  7  from  near  8,  8  and  9 
stalked,  10  from  near  8,  or  sometimes  8  separate,  9  and  10  stalked,  or  all  three 
separate.  Hindwings  entire,  on  lower  margin  of  cell  beneath  with  a  pecten  of  dense 
scales  in  disc,  and  inner  margin  roughened  beneatlf  with  scales ;  vein  2  from 
middle  of  cell,  3  and  4  approximated  at  base,  5  absent,  6  remote  from  7,  8  shortly 
approximated  to  7,  posteriorly  divergent. 

To  this  Hofmann  adds  {Die  deuUchm  Pteroph,,  p.  27): — "On 
the  forewings  an  unicolorous  and  thinly-scaled  discal  field  may  be 
difierontiated ;  this  commences  broadly  on  the  outer  margin  and  runs  to 
a  pointed  end  at  about  two- thirds  the  length  of  the  wing,  while  the  costa 
and  inner  margin  are  much  more  thickly  scaled.  The  markings  consist 
of  small  dark  points  or  little  streaks  in  special  situations,  namely,  8-4 
in  the  costal  fringes  and  one  each  in  the  apex  of  the  discal  field,  in 
the  middle  of  the  lower  margin,  and  in  the  upper,  as  well  as  in  the 
lower,  angle  of  the  discoidal  cell.  Hindwings  without  markings.  On 
the  underside  of  the  forewings  the  pale  costa  with  the  dark  points  is 
visible  ;  the  apex  of  the  forewing  and  of  the  hindwing  as  far  as  III j^, 
and  the  folding  part  of  the  hindwing,  thickly  scaled  with  black  and 
white,  because  these  parts  are  exposed  to  the  light  when  the  wings  are 
folded.  Abdomen  from  the  8rd  segment  with  two  small  black  spots 
in  the  median  line  on  the  hind  margin  of  each  segment.  Legs  without 
markings." 

Meyrick  appears  to  have  recognised,  on  imaginal  characters,  that 
there  was  room  for  considerable  subdivision  within  the  group,  for  he 
remarks  (l^rans,  KnU  Soc,  LmuL,  1890,  p.  486)  that  the  Agdistid 
"species  are  very  similar  superficially,  but  they  include  remarkable 
variations  in  structure  .  .  .  The  occasional  separation  of  veins  8  and  9 
of  the  forewings  is  only  paralleled  in  this  group  in  the  Siculodidae  .  .  . 
The  differences  in  the  frontal  prominence,  which  are  considerable,  are 
of  value  in  specific  distinction."'-'  These  differences  he  does  not  work 
out,  it  would  be  interesting  to  know  if  they  coincided  with  the  larval 
differences. 


*  Meyrick,  having  got  so  far  as  this,  asserts  that  "  there  is  no  necessity  for 
generic  subdivision,*'  because  he  thinks  the  divergent  forms  ^'will  eventually  be 
connected  by  transitional  forms,"  a  very  lame  conclusion  it  appears  to  us. 
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Hofmann  gives  the  following  specific  tabulation  of  the  three 
German  Agdistid  species  {Die  deutsch.  Pteroph,,  pp.  28-29): 

1.  Forewings  blackish  slate-grey,  dusted  with  whitish  on  the  inner  margin  and 
sometimes  also  on  the  costa.  The  fringe  on  the  outermost  third  of  the  costa  white 
with  small  black  spots,  which,  however,  never  reach  the  apex  of  the  wing. 

(a)  The  white  fringes  of  the  cosca  with  four  small  black  spots,  which  represent 
the  ends  of  nervures  of  I,  then  II^,  II^,  and  II-* — A.  adactyla,  Hb. 

(&)  The  white  fringes  of  the  costa  with  three  black  streak-like  spots,  repre- 
senting the  ends  of  nervures  I,  II.,  and  11^* — A.  satanas,  Mill. 

2.  Forewings  bright  brownish-grey  finely  dusted  with  brown  at  the  base,  on 
the  costa  and  the  inner  margin.  Fringes  on  the  outermost  third  of  the  costa 
bright  yellowish -grey,  with  four  small  black  spots,  divided  at  the  apex  of  the  wing 
by  a  dark  brown  line — A.  tamaricis,  Zell. 

Genus:   Adactylus,  Curtis. 

SYNONT»ri'.— Genus :  JLdaotyluB,  Curt.,  "  Brit.  Ent.,"  fo.  471  (1833);  Wood, 
**  Ind.  Ent.,"  1st  ed.,  p.  234  (1839) ;  Curt.,  »•  Gen.  Brit.  Lep.,"  pi.  xv.,  fig.  193 
(1858).  Arfdi8tU,Stphs.,  *ailus.,"iv.,  p.  370(1834);  Zell.,  "Linn.  Ent.,"  vi.,p.  324 
(1852);  H.-Scb.,  "  Sys.  Bearb.,"  v.,  p.  3C4  (1855);  Stand.,  •'Cat.,"  2nd  ed., 
p.  341  (1871);  South,  *'Ent.,"  xvi.,  p.  27  (1883) ;  Leech,  "Brit.  Pyral.,"  p.  60, 
pi.  xvi.,  fig.  1  (1886);  Tutt,  "Young  Nat.,"  x.,  p.  163  (1889);  "  Pter.  Brit.," 
p.  14  (1895) ;  Meyr.,  "  Handbook,"  etc.,  p.  441  (1895) ;  Staud.,  "  Cat.,"  3rd  ed., 
p.  77  (1901);  Barr.,  "Lep.  Brit.  Isles,"  pi.  431,  figs.  1-15  (1903).  Agdistes, 
Stphs.,  "lllus.,"*iv.,  app.,  p.  424  (1834);  Westd.,  "Classfn.,"  etc.,  ii.,  p.  115 
(1840);  Moncrf.,  "Ent.,"  v.,  p.  321  (1871);  Richdsn.,  "Lep.  Faun.  Portld.,"  p.  4 
(1890);  Barr.,  "Lep.  Br.  Isles."  ix..  p.  341  (1904).  Adactyla,  Zell.,  "  Ifis," 
770(1841);  Sta.,  "  Man.,"  ii.,  p.  440  (1859) ;  Porritt,  "Buckler's  Larvae,"  etc., 
ix.,  p.  335  (1901). 

The  genus  Adactylus  differs  from  Affdistis  and  the  allied  genera, 
particularly  in  the  larval  stage,  the  peculiar  tubercular  processes  being 
restricted  to  the  prothorax  and  9th  abdominal  segment.  The  earliest 
generic  diagnosis  made  from  bennetii  as  type,  was  that  of  Curtis,  in 
1888,  under  the  above  name,  but  he  stultified  bis  description  by  citing 
adactyloy  lib.  (which  he  renames  huebneri)  as  the  type.  As,  however, 
he  evidently  knew  only  Hubner's  figure  of  adactyla  (huebneri),  and  his 
description  was  entirely  based  on  the  structure  of  bennetii^  we  have  no 
hesitation  in  asserting  that  the  latter  is  the  true  type  of  the  genus.  His 
diagnosis  reads  as  follows : — 

Adactylus  bennetii  (The  seaside  plume).  [Type  of  genus:  Alucita  adactyla , 
Hb.  Adactyla^  Curt.  Alucita,  Hb.,  Tr.] — Antennas  inserted  on  the  crown  of  the 
head  close  to  the  eyes,  rather  short  and  slender,  composed  of  numerous  joints 
clothed  with  scales  above,  and  very  pubescent  beneath  in  the  male  (fig.  1  cT ) ;  less  so 
in  the  $  .  Maxillee  slender  spiral,  and  nearly  as  long  as  the  antennas  (fig.  3).  Labial 
palpi  curved,  densely  clothed  with  scales  and  truncated,  giving  them  a  trinngular 
form  towards  the  apex,  with  the  third  joint  just  visible  (fig.  4);  triarticulate,  basal  joint 
long,  broad,  second  short  and  broad,  sublunulate,  third  minute,  ovate  and  truncated 
obliquely.  Head  small,  subglobose,  with  a  conical  tubercle  on  the  forehead  thickly 
clothed  with  short  scales  (fig.  7).  Eyes  small,  lateral  and  orbicular.  Thorax  small, 
globose  and  trilobed.  Abdomen  very  long,  linear  in  the  i  ,  with  the  apex  thickened 
and  lobed ;  stouter  in  the  $  and  subfusiform,  being  narrowed  at  the  base  and  some- 
what conical  at  the  apex.  Wings  plaited  together  and  erected  when  at  rest, 
lanceolate,  inferior  the  smaller.  Legs  slender.  Coxie  long.  Thighs  short.  Tibiae, 
anterior  the  shortest,  clavate,  with  a  short  spine  and  brush  of  scales  on  the  inside 
near  the  apex,  the  others  spurred  at  the  apex,  posterior  very  long,  with  a  minute 
pair  of  unequf^  spurs  below  the  middle.  Tarsi  very  long,  five-jointed,  basal  joint 
very  long,  eighth  not  very  short.  Claws  minute  but  distinct  (fig.  8 -Fhindleg).  Bennetii, 
Curt.,  Guide  Gen.,  1039. — In  author's  cab.  .  .  .  Adactylus  is  distinguished  from 
Pteropkorus  by  its  undivided  wings,  the  form  of  the  palpi,  which  are  obtuse  and 

*  These  little  spots  are  to  be  seen  more  distinctly  on  the  underside  of  the  wing 
(Hofmann). 
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densely  clothed  with  short  scales,  the  very  minute  spurs  to  the  hind  tibie,  and 
several  other  minor  di£ferences  {Britiah  Entomology,  to,  471). 

Curtis  appears  to  have  been  entirely  ignorant  that  Hiibner  had  already 
{Verz.,  p.  429)  created  the  genus  Agdistis  for  bis  adactyla.  The  next 
year,  1884,  Stephens  redescribed  the  genus  under  Hiibner*s  name,  with 
bennetii  as  type  {Brit  Ent.  Haust.,  iv.,  p.  870). 

The  imagines  of  this  genus,  in  common  with  all  other  Agdistids, 
are  characterised  by  the  absence  of  the  cleft  of  the  anterior  wings 
present  in  the  British  Alucitids,  although  the  point  on  the  edge  of  the 
wing,  where  it  normally  occurs  in  Alucitids,  is  without  a  fringe,  whilst 
the  posterior  wings  are  not  divided  into  plumules.  The  ovum  is 
a  very  specialised  structure  (judged  from  that  of  A.  bmnstii),  for, 
although  laid  as  a  flat  egg,  the  micropylar  end  is  circular  with  crenate 
edge,  the  crenulations  giving  rise  to  longitudinal  flutings  that  suggest 
strongly  an  urceolate  egg  turned  over  on  its  long  side,  the  pronounced 
flutings,  however,  owing  to  the  egg  being  on  its  side,  give  the  egg 
somewhat  the  form  of  a  brick  (roughly  not  unlike  an  Ennomid  egg). 
The  larva  has  the  characteristic  Alucitid  tubercular  arrangement  on 
the  abdominal  segments,  i  (on  1st  subsegment),  nearer  mediodorsal  line 
than  ii  (on  the  2nd  subsegment),  iii  (on  1st  subsegment)  supra- 
spiracular,  iv  and  v  (on  1st  subsegment),  both  subspiracular  and  above 
the  lateral  flange,  vi  (single)  and  vii  above  prolegs,  the  subsegmental 
divisions  being  lost  below  the  flange. 

Adactylus  bennetu,  Curtis. 

Synonymy. — Species:  Bennetii,  Curt.,  "Brit.  Ent.,"  fo.  471  (183B) ;  app.  p. 
424;  Stphs.,  "Illus.  Haust.,*'  iv.,  p.  370  (1834);  Wood,  **Ind.  Ent.,*'  Ist  ed.,  p. 
234,  pi.  li.,  fig.  1625  (1839);  Zell.,  -Linn.  Ent.,"vi.,  p.  324  (1852);  Curt.,  *'Gen. 
Brit.  Lep.,"  pi.  xv.,  fig.  193  (1858) ;  Sta.,  "  Man.," ii., p. 440 (1859) ;  Stand.,  »•  Cat.," 
2nd  ed.,  p.  341  (1871) ;  3rd  ed.,  p.  78  (1901) ;  Moncreaff,  "Ent.,"  v.,  321  (1871) ; 
South,  •'  Ent.,'*  xvi.,  p.  27,  pi.  i.,  figs.  3-3c  (1883) ;  Leech,  •*  Brit.  Pyr.,"  p.  60,  pL 
xvi.,  fig.  1  (1886);  Tutt,  "Young  Nat.."  x.,  pp.  163,  197  (1889);  "Pter.  Brit.," 
p.  15  (1895);  Meyr.,  "Trans.  Ent.  Soc.  Lond.,"  1890,  p.  487  (1890);  "Hand- 
book," etc.,  p.  441  (1895) ;  Richdsn.,  ••Lep.  Fauna  Portland,"  p.  4  (1890) ;  Snellen, 
"Tijds.,"  xl.,  p.  363  (1897) ;  Poiritt,  "  Buckler's  Larvae,"  ix.,  p.  335,  pi.  clxiii., 
fig.  1  (1901).  Bennettii,  Westd.,  "Classfn.,"  etc.,  ii.,  p.  115  (1840);  H.-Sch., 
"  Sys.  Bearb.,"  v.,  p.  365,  supp.  fig.  1  (1855);  Barr.,  "Lep.  Brit.  Isles,"  ix., 
p.  341,  pi.  431,  figs.  1-lh  (1904).    Bennetti,  Zell.,  "  Isis,"  1841,  p.  772  (1841). 

Original  description. — Adactylus  bennetii,  <^  ,  ?  .  Length  6J^- 7^1., 
breadth  lin.  Reddish-cinereous,  sometimes  with  an  ochreous  tint;  eyes 
black ;  superior  wings  with  four  dark  spots  upon  each = one  towards  the 
base,  another  nearer  the  middle,  and  two  beyond  it  approaching  the 
posterior  angle ;  abdomen  of  2  with  five  or  six  pairs  of  black  dots 
down  the  back'"'  (Curtis). 

Imago. — 26mm. -29mm.  Anterior  wings  entire,  much  arched  near  the 
apex,  which  is  pointed;  colour  shining  grey,  the  costal  and  inner 
margins  much  sprinkled  with  white  scales,  a  line  drawn  from  the  apex 
of  the  wing  to  the  base  of  the  median  nervure,  and  another  from  the 
base  to  the  outer  margin  (at  about  one-half  between  the  apex  and  anal 
angle)  would  enclose  a  wedge-shaped  space,  much  more  sparsely  scaled 
than  the  rest  of  the  wing,  and  not  sprinkled  with  whitish  scales  similar 


*  Curtis  figures  the  species  with  a  plant,  and  notes : — **  The  plant  is  Carex 
litnosa  (Green  and  Gold  Carex) ;  communicated  by  C.  J.  Paget,  Esq.,  from  a  bog 
at  Belten,  Suffolk."  One  suspects  that  the  plant  was  simpJy  added  for  artistic 
purposes,  and  that  neither  plant  nor  locality  had  anything  to  do  with  the  moth. 
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to  those  on  the  costal  and  inner  margins ;  in  the  costal  area  are  two  or 
three  short  blackish  streaks,  and  directly  along  the  base  of  the  fold  are 
four  black  dots  stretching  longitudinally  across  the  wing;  fringes 
rather  lighter  and  more  shiny  than  the  ground-tint  of  the  wing. 
Posterior  wings  entire,  the  same  colour  as  the  forewings,  the  nervures 
rather  darker,  no  markings,  fringes  paler,  very  shiny,  and  distinctly 
marked  with  a  dark  line  passing  through  it  parallel  to  the  hind 
margin. 

Vabiation. — There  is  considerable  variation  in  the  tint  of  the 
ground-colour  of  both  fore-  and  hindwings  and  the  quantity  of  black 
markings.     The  various  forms  that  we  have  noticed  are : 

(1^  Unicolorous  whitish -grey,  without  black  markings =ab.  griteay  n.  ab. 

(2)  Whitish-grey,  with  foar  black  dots  on  the  disc=ab.  grisea-typicay  n.  ab. 

(3)  Whitish-grey,  with  the  usual  dots  and  short  black  costal  streaks  =  ab. 
grUea-lineata,  n.  ab. 

(4)  Whitish-grey,  with  oohreous  costal  and  inner  margins =ab.  ochrea^  n.  ab. 

(5)  As  4,  but  with  four  black  dots  on  disc  =  hennetiif  Curt. 

(6)  As  5,  but  with  short  black  costal  streaks =ab.  ochrea-lineata,  n.  ab. 

Only  one  local  race  of  the  species  has  been  described,  viz.,  from 

Portland,  where  the  species  lives  on  a  different  foodplant,  and  has  a 

different  habitat  from  the  saltmarsh  form.     This  form  we  call : — 

a.  var.  portlandieaf  n.  var.  Bennetii  var.,  Bichdsn.,  '*  Lep.  Fauna  of  Portland," 
p.  40  (1890) ;  '*  List  Portld.  Lep.,"  p.  171  (1896).— Bather  lighter  coloured  and  about 
one-eighth  smaller  than  the  specimens  taken  on  the  saltmarshes  of  the  Isle  of  Wight. 
At  Portland  the  insect  occurs  on  clififs  by  the  sea,  and  the  larvae  feed  on  Statice 
binervosaf  and  not  on  its  usual  foodplant  S.  limoniunit  an  inhabitant  of  saltmarshes. 
Although  the  latter  plant  grows  on  the  Chesil  Beach,  A.  betinetii  has  not  yet  been 
taken  there  (Bichardson). 

In  his  ''List  of  Portland  Lepidoptera,**  p.  171,  Richardson  adds 
that  '*  The  insect  is  common  in  all  stages  on  Statice  auHculaefolia 
(binervosa),  rather  small  and ' dark '  compared  with  the  saltmarsh  form." 
In  his  original  description  he  noted  the  form  as  "  lighter  coloured  .  .  . 
than  Isle  of  Wight  specimens."  The  later  note  he  says  was  a  laps, 
col.  for  '•  light  coloured." 

EoGLAYiNo. — In  captivity  eggs  were  laid  June  6th-7th,  1899,  on 
the  underside  of  fresh  and  withered  grass  leaves,  over  which  some  9  s 
had  been  enclosed  ;  no  foodplant  was  available  (Bacot).  On  June  8rd, 
1905,  eggs  were  laid  freely  on  the  small  central  leaves  of  the  foodplant, 
usually  on  the  underside,  a  little  way  from  the  edge  and  near  the 
bottom  of  the  leaf  (Ovenden).  A  $  was  busy  egglaying  June  15th, 
1905,  when  spring  larvae  were  still  feeding,  about  halfgrown  in  last 
stadium  (Chapman). 

Ovum. — The  egg  when  laid  is  green,  with  whitish  opalescent  tint, 
according  to  light.  Its  length  is  0'74mm.,  its  greatest  width  0'40mm., 
its  greatest  height  O'SOmm.  Its  form  is  remarkable,  laid  on  a  rather 
flat  side,  one  end  is  nearly  circular,  about  O'SOmm.  across,  approxi- 
mately flat ;  the  margin  of  this  end  is  raised  into  a  set  of  beads,  paler 
than  the  rest  of  the  egg,  pearly  white,  about  twenty-six  in  number ; 
they  are  crenulations  of  the  margin,  and  might  be  described  as  belonging 
to  the  top  or  sides  of  the  egg,  the  beads,  however,  do  not  overlap  the 
sides,  i.e.,  they  do  not  project  beyond  the  lines  bounding  the  sides, 
though  the  sulci  between  them  just  mark  the  end  of  the  sides, 
inside  the  beads ;  the  top  bulges  a  little,  so  that  its  middle  is  nearly 
level  with  the  crenated  margins  that  stand  up  round  its  edge.  The 
circular  (?)  margin  of  this  end  is  faintly  angulated,  so  that  a  little  way 
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from  it,  ridges  arising  from  the  angles  give  the  cylindrical  (?)  egg  & 
somewhat  quadrangular  section,  viz,,  two  short  sides  and  a  wider  top 
and  bottom ;  really,  the  lower  angles  bounding  the  attached  face  of  the 
egg  are  poorly  marked  at  this  end  of  the  egg,  the  upper  ones  are  very 
distinct,  and  have  not  gone  far  before  they  are  definite  ribs,  marking 
out  a  top  surface.  At  the  circular  end  of  the  egg,  this  surface  is  about 
O-SOmm.  wide,  about  two-thirds  or  three-fourths  of  the  way  to  the 
other  it  has  widened  to  0*40mm.,  and  then  it  narrows  off  rapidly  to  a 
rounded  end,  where  the  lower  pair  of  ribs  also  meet.  This  end  of  the 
egg  is  decidedly  thinner  than  the  other,  0*25mm.  near  the  end,  but  the 
rounded  end  of  the  egg  is  so  shaped  that,  if  it  were  only  more 
pronounced,  it  would  be  pointed  and  wedge-shaped.  There  is  a 
certain  amount  of  w^avy  sculpturing  of  the  surface  that  is  not,  or  is 
not  distinct  enough  to  be  described  as,  cellular.  The  flat  top  surface 
usually  shows  a  slight  longitudinal  median  ridge,  if  there  were  a 
similar  one  below,  which  is  not  detected,  the  section  of  the  egg  would 
be  hexagonal  instead  of  quadrangular.  As  the  egg  matures,  it  exhibits 
some  faint  reddish  spots  and  a  red  tinting  of  the  flat  end.  As  it  gets 
nearly  ready  for  hatching,  the  egg  generally  loses  the  red  spots  and 
becomes  of  a  sickly  amber  tint,  but  with  the  red  in  the  end  area  even 
more  pronounced,  and  finally  this  end  of  the  egg  becomes  quite  black 
(head  of  larva).  When  the  larva  leaves  the  egg,  it  emerges  by  a  very 
small  hole  in  the  flat  end,  or  almost  in  tbe  crenate  bonier,  and  so 
inconspicuous  that,  till  looked  for,  it  is  difficult  to  believe  that  such  a 
hole  exists.  The  empty  egg  retains  its  form  perfectly,  and  the  sculp- 
turing is  now  much  more  easily  seen ;  the  beaded  border  stands  out 
conspicuously,  and  the  mxropylar  area  is  seen  more  easily.  There  is 
a  small  central  circle,  in  diameter  one  eighth  or  one- tenth  of  that  of 
the  flat  end  or  even  a  little  less ;  in  this  may  be  seen  three  dots  that 
may  represent  the  micropylar  pores.  Between  this  and  the  beaded 
border  are  radially  arranged  narrow  cells,  not,  however,  closely  packed^ 
and  without  a  central  rosette,  but  still  in  stellate  manner  (Chapman, 
June  20th,  1904). 

Habits  of  larva. — The  small  green  autumnal  larvae  feed  on  the 
leaves  of  Statice  limonium,  and,  after  hybernation,  may  be  found  in 
April  and  May  resting  on  the  foodplant,  from  which,  however,  they  fall 
on  the  slightest  disturbance.  At  rest,  they  so  much  resemble  the  Statice 
in  colour  that  it  is  only  by  searching  the  plants  that  show  signs  of 
being  eaten  that  they  are  to  be  discovered.  The  young  autumnal  larvse 
feed  on  until  late  in  October;  on  October  12th,  1903,  larvae  were  still 
feeding,  eating  on  either  side  of  the  leaf,  but  apparently  the  upper  by 
preference,  not  quite  the  full  thickness  of  the  leaf,  pieces  about 
l'5mm.-2"0mm.  across,  and  variously  waved  and  branching  ;  even  now, 
the  colour  of  the  larvffi  seems  to  vary  a  great  deal,  some  being  almost  pale 
green,  others  of  a  fuller  green,  whilst  others  are  of  a  tint  rather  nearer 
brown  than  green.  During  the  winter,  the  larvae,  in  their  haunts  on  the 
marshes  of  the  Medway,  must  be  fully  exposed,  for  where  the  larvae  are 
to  be  found  abundantly  in  early  spring,  there  is  not  a  square  yard  that 
is  not  covered  with  water  at  nearly  every  tide.  Traces  of  feeding  may 
be  found  as  soon  as  the  leaves  begin  to  appear,  but  the  feeders  are 
difficult  to  find  until  from  the  commencement  to  middle  of  April,  when 
they  are  very  variable  in  size.  It  is  possible  that  hundreds  of  larvae 
must  perish  every  winter,  and  probably  this  accounts  for  the  rarity  of 


ADACTYLUS    BENNETII.  189 

the  early  summer  (June)  compared  with  the  later  (August)  brood  in 
most  seasons.  When  the  larvae  are  first  to  be  found  in  April  they  appear 
to  be  of  variable  size,  and  to  be  in  at  least  three  different  stadia ;  they 
attack  the  leaves  in  various  ways ;  often  a  piece  is  eaten  clean  off  the 
apex,  at  others  a  slice  is  taken  out  of  the  side;  frequently  the  space 
eaten  in  the  latter  case  is  just  about  the  size  of  the  body  of  the  larva 
both  in  length  and  width,  the  larva  frequently  resting  along  the  eaten 
portion  where  it  is  very  inconspicuous,  although,  certainly,  they  are  more 
frequently  found  near  the  centre  of  the  leaf,  and  are  especially  at  this  time 
fond  of  basking  in  the  sun.  Ovenden  observes  that,  although  they  perforate 
the  leaves  in  confinement,  they  never  appear  to  do  so  in  nature  when 
young,  yet  Gardner  says  that,  on  the  Greatham  Marshes,  the  larvae  are 
not  uncommon,  making  small  holes  through  the  leaves  in  May  and 
June,  the  holes  betraying  their  presence  on  the  Statice  lunonium. 
Chapman  notes  that  larvfe  found  on  May  7th,  1899,  on  the  saltmarshes 
near  Southend,  were  of  different  sizes,  from  nearly  fullgrown  green 
examples  to  small  rusty-coloured  ones,  less  than  a  quarter-of-an-inch 
long ;  of  those  taken,  only  one  was  on  the  upperside  of  a  leaf,  the  rest 
all  beneath,  on  the  newly-grown  leaves,  generally  low  down  on,  or  close 
to,  the  petiole,  whilst  Meek  notes  that,  although  they  rest  on  the  leaves 
when  young,  they  later  get  down  close  to  the  roots  of  the  plant  and 
are  just  the  colour  of  the  leafstalk  on  which  they  then  rest.  Ovenden 
observes  that,  on  May  18th,  1904,  larvae  were  still  to  be  obtained  in  all 
sizes,  from  the  winter  (hybernating)  skin  up  to  the  full-grown,  not  at  all 
uncommonly,  at  rest  on  Statice^  and  fairly  easy  to  find  when  once  their 
habits  were  known.  He  says  they  now  feed  and  rest  exposed,  but  many 
get  beneath  a  leaf ;  and  whilst  some  larvae  make  perforations  in  the 
leaves,  others  clear  along  the  edge  as  they  go,  and  when  a  nearly  fullgrown 
larva  gets  hold  of  a  young  roUed-up  leaf,  he  will  clear  it  down  to  the 
petiole.  The  larvae  are  to  be  found  most  freely  on  solitary  plants, 
growing  amongst  the  other  herbage  which  appears  to  offer  some  protec- 
tion ;  such  Statice  plants  are  usually  much  larger  and  more  succulent. 
Where  the  leaves  are  found  to  be  eaten,  and  no  exposed  larvae  are  to  be 
detected,  then  carefully  turn  back  the  leaves,  when  the  larvae  will  generally 
be  found  on  the  underside ;  if  this  fail,  a  careful  search  of  the  herbage  and 
grass  culms  just  near  will  often  be  rewarded  with  success,  for  the  larva, 
although  somewhat  sluggish,  is  easily  disturbed  ;  it  feeds  both  by  night 
and  day.  The  length  of  the  larval  life  of  the  winter  brood  varies  much. 
Ovenden  had  larvae,  collected  at  Strood,  commence  to  pupate  on  May  9th, 
1904,  whilst  other  larvae  were  still  small,  and  W^hittle  found  hybernated 
larvae  still  feeding  at  Benfieet  as  late  as  June  8th  of  the  same  }'ear.  The 
larvae  of  the  summer  brood  hatch  normally  between  mid -May  and  the  end 
of  June,  and,  quite  contrary  to  the  long  larval  life  of  the  winter  larvae,  have 
a  very  short  existence  in  this  stage,  the  pupae  being  usually  abundant  from 
the  middle  of  July  until  the  middle  of  August.  They  are  to  be  found  in 
the  greatest  abundance  from  mid- June  to  mid- July,  again  in  September 
and  October,  being  much  less  abundant  in  April  and  May  after  hyberna- 
tion, although  usually  still  common.  Larvae  have  been  recorded  as 
taken  on  May  22nd,  1890,  at  Greatham  Marshes  (Bower) ;  August  1st, 
1890,  at  Portland  (Richardson);  May  20th,  1892,  at  Shoeburyness 
(Bower) ;  May  15th,  1898,  at  Canvey  (Whittle) ;  common  during  the 
first  fortnight  of  May,  1899,  near  Southend  (Whittle) ;  abundant  at 
Strood,  from   April   15th  continuously  until   May  19th,  1904,  the 
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earliest  pupating  May  9th,  and  others  not  doing  so  until  the  end  of  the 
month,  many  pupsa,  however,  being  found  on  May  19th  (Ovenden); 
throughout  the  spring  until  June  8th,  1904,  at  Benfleet  (Whittle) ; 
larvae  again  abundant  at  Strood,  June  24th,  1904,  and  continued  so 
for  nearly  a  month  (Ovenden). 

Labva. — First  vnstar  (newly-hatched) :  The  newly-hatched  larva  is 
about  l'8mm.  long,  and  about  0*16mm.  wide;  head  very  little  larger  than 
body,  black.  The  colour  of  the  larva  is  a  light  yellowish -green,  thickly 
covered  with  dark  (black  ?)  skin-points,  producing  a  general  effect  of 
dirty  olive-grey.  The  most  curious  point  about  the  larva  is  that  it 
appears  to  have  no  tubercles.  It  is,  however,  just  possible  to  make 
out  i,  ii,  iii,  iv  and  v,  as  definite  circles  rather  larger  than  the  skin- 
points,  and  the  hairs  are  found  to  be  very  minute,  clubbed  like  a  little 
triangle,  hardly  broader  than  high,  attached  at  one  angle ;  tubercle  vii 
bears,  however,  a  well-developed  hair,  about  0'02mm.  long,  directed  to 
the  surface  on  which  the  larva  rests.  On  the  prothorax,  this  tubercle 
exists  and  a  rather  larger  hair  above  it  (the  prespiracular).  The  10th 
abdominal  carries  six  hairs  on  either  side,  two  down  on  the  proleg,  or 
nearly  so,  and  four  on  the  anal  plate,  of  which  two  are  rather  long,  nearly 
0*05mm.  Tubercles  iv  and  v  are  well  apart,  as  in  the  adult  larva.  The 
anal  horn  is  a  well-developed  mammilla,  a  little  wider  and  shorter,  but 
otherwise  much  like  that  in  the  fuUgrown  larva,  it  carries  two  of  the 
small  triangular  clubs  well  apart.  There  is  a  distinct  subsegmentation 
into  two  nearly  equal  portions,  each  of  which  has  about  eight  rows  of 
skin-points,  ''  about  **  because  they  are  not  so  definitely  in  row^s  as  to 
be  so  described  with  accuracy,  but  are  approximately  so.  There  are  no 
prothoracic  horns,  but  towards  the  outer  end  of  the  anterior  margin  of 
the  prothoracic  plate  is,  on  each  side,  a  triangular  baton,  much  larger 
than  any  other,  although  one  on  the  hind  margin  nearer  the  middle  is 
almost  as  large.  The  head  carries  various  hairs,  and  on  each  side  (at 
least)  two  triangular  batons ;  the  eye-spots  are  large,  five  in  an  arch  and 
one  central.  The  prolegs  have  short  cylindrical  props  with  nine 
hooks,  forming  a  complete  circle,  hardly  broken  on  outer  side.  Anal 
claspers  have  7  (or  8)  larger  hooks.  The  spiracles  are  large,  or  rather 
are  short  projecting  tubes  at  the  summit  of  a  considerable  mammilla, 
the  first  and  last  much  the  largest.  The  true  legs  carry  a  very  large, 
scimitar- shaped,  battledore  palpus,  that  looks  at  first  like  the  claw, 
which  is,  however,  only  half  its  length  (Chapman,  June  24th,  1904). 
First  instar  (full-grown) :  Head  much  larger,  in  proportion  to  body, 
than  is  that  of  adult  larva ;  rounded,  black,  surface  very  rugose,  thick 
and  heavy-looking.  Body  of  even  thickness ;  skin  much  wrinkled  ; 
segmental  incisions  distinct  but  not  deep.  The  skin  covered  with 
a  coat  of  sparse,  but  coarse,  dark-coloured  spicules.  Spiracles 
prominent,  larger  in  proportion  to  size  of  larva  than  in  adult :  they 
are  prominently  stalked,  or  mounted  on  chitinous  tubes.  The  pro- 
thorax  bears  two  frontal  processes,  but  these  are  short  and  blunt- 
ended,  not  conical  as  in  the  adult.  The  9th  and  10th  abdominal 
segments  are  very  large,  the  9th  nearly  as  long  as  the  8th,  and  the 
10th  somewhat  longer ;  the  9th  bears  a  short  flattened  horn,  neither 
so  tall  nor  circular  in  section  as  in  the  adult  larva,  although  there  is 
some  variation  in  size.  The  setae  at  anus,  simple,  fairly  long  and 
tapering ;  on  the  head  they  are  short  and  club-ended,  apparently  just 
as  in  adult.     The  primary  tubercles  appear  to  be  no  better  developed 
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than  in  adult,  and  are  very  inconspicuous  (Bacot,  June  20th, 
1899).  /  Third  or  Fourth  instar :  4'5mm.  long,  and  about  OTmm. 
thick  in  thoracic  and  first  two  or  three  abdominal  segments,  thence 
tapering  very  slightly  to  last  segments.  Colour,  a  green  very  close  to 
that  of  the  leaves  of  the  Statice,  with  two  red  prominences  on  prothorax, 
projecting  forwards  over  head,  and  one  caudal  on  9th  abdominal  pro- 
jecting backwards — the  head  and  1st  thoracic  and  the  9th  and  10th 
abdominal  are  reddish,  or  strongly  marked  with  pink,  giving  a  very 
marked  character  to  the  larva,  with  the  double  front  horn  and  the 
single  one  behind.  The  head  is  carried  in  the  manner  we  are  familiar 
with  in  drawings  of  the  larva  of  Apatura  iris,  the  vertex  thrown 
forward,  the  mouth  retracted,  so  that  the  horns  on  prothorax  (on  head 
in  A.  iris)  are  pointed  directly  forward  and  project  in  front  of  the  head. 
These  horns  have  each  a  tubercle  at  apex  and  one  on  outer  flank. 
They  are  short  hairs,  Indian  club-shaped,  as  are  more  or  less  ail  the 
others.  The  caudal  horn  (on  9th  abdominal)  has  two  tubercles  at  its 
extremity,  or  one  might  say  at  the  lateral  margins  of  the  rounded  end, 
and  one  other  on  each  side  near  its  base.  The  prothorax  has,  just 
below  and  behind  the  bases  of  the  horns,  which  occupy  the  whole 
dome  of  the  segment  (much  of  the  area  often  covered  by  the  prothoracic 
plate),  a  large,  dark,  conical  prominence,  carrying  on  its  summit  the 
first  spiracle,  marked  by  several  alternate  white  and  black  rings,  some 
possibly  the  effect  of  reflection  from  a  polished  surface.  Well  below 
and  in  front  of  this  is  a  black  tubercle,  with  a  true  bristle,  about  three 
times  as  long  as  the  clubbed  hairs,  and  quite  unlike  them,  but  like 
those  on  anal  plate.  The  head  is  yellow,  with  a  network  of  red  lines  of 
smallish  mesh,  the  lines  themselves  comparatively  broadish.  On  the 
head  are  a  good  many  slightly  clubbed  bristles.  The  ocelli  are  five  in 
a  semicircle  (the  three  lowest  rather  perhaps  in  line)  with  a  sixth 
centrally  placed.  The  other  spiracles  are  placed  on  dark,  raised, 
smooth  mammillse,  smaller,  however,  than  that  on  first  thoracic,  that 
on  8th  abdominal,  however,  nearly  as  large.  The  whole  scale  is  micro- 
scopic, but  either  extremity  looks  something  like  a  vertebrate  head,  with 
the  horns  for  snout,- or  upper  jaw  of  an  open  mouth,  and  the  spiracles 
as  eyes.  The  10th  abdominal  (anal  plate)  has  four  marginal  bristles 
nearly  equal  to  that  on  prothorax,  seated  on  slightly  raised  bases ;  it  carries 
an  ordinary  tubercle  above  (just  behind  the  horn  of  the  9th  abdominal) ; 
there  is  a  bristle  nearly  equal  to  these  on  the  outer  aspect  of  the  base  of  the 
clasper.  The  whole  surface  of  the  larva  has,  besides  the  spiracles  and 
tubercles  (yet  to  be  noted),  a  large  covering  of  hair-points  of  two  kinds. 
Certainly  most  of  these  do  not  carry  any  sort  of  hair,  but  some  appear  to 
terminate  in  a  sharp  point.  The  one  kind  are  white  or  porcellanous,  look- 
ing like  raised  polished  buttons,  of  which  there  are  perhaps  80,  between 
dorsum  and  spiracular  level,  on  one  side  of  an  abdominal  segment. 
They  can  be  seen  with  a  hand  lens  as  minute  white  dots  tending  to 
fall  into  transverse  rows.  The  others  are  much  more  numerous  and 
only  about  i  to  ^  the  diameter  of  the  white  ones,  and  are  black, 
though  a  few  are  rather  paler,  and  some  of  the  ground  colour,  but  still 
prominent  little  buttons.  These  black  points  are  convex  polished 
projections,  like  the  white  ones,  tend  to  fall  into  transverse  and 
oblique  rows,  and  are  about  their  own  diameters  apart.  There  may 
be,  perhaps,  250  on  the  area  from  spiracle  to  dorsum  of  an  abdominal 
segment.      Below  the  spiracles  is  a  paler  whitish  band,  this  has  a- 
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paler  ground-colour,  the  black  points  are  less  coloured,  and  the  large 
white  ones  are  more  numerous,  15-18  to  a  segment.     Each  segment  is 
divided  into  two  very  distinct  subsegments  by  a  depression  passing 
across   dorsum  from   just  behind   spiracle.      The  posterior  of  these 
(rather  the  smaller)  is  again  less  markedly  divided  into  a  smaller 
posterior,  and  larger  anterior,  subsegment.     The  white  points  tend  to 
run  into  a  transverse  line  at  the  anterior  border  of  the  segment,  but 
neither  they,  nor  the  smaller,  seem  to  give  any  aid  in  making  out 
subsegments,  since  they  are  ranged  (so  far  as  they  are  ran^^ed)  into  25 
or  80  transverse  rows ;  though  these  rows  are  often  for  some  distance 
separated  by  sulci,  it  is  impossible  to  follow  any  individual  row  for  more 
than  a  short  distance.     In  calling  the  processes  of  the  prothorax  and 
of  9th  abdominal  horns,  an  erroneous  impression  may  be  given,  since 
they  are  very  wide  at  base  and  blunt.     Those  on  prothorax  might  be 
described  as  being  an  anterior  projection  of  the  margin  of  prothorax  over 
the  head,  not  very  dissimilar  to  that  in  larvee  of  Lycaenids,  Anthrocerids, 
or  Lymantriids,  but  with  the  front  margin  deeply  indented  medially. 
The  two  sides  of  each  horn  are  at  an  angle  to  eoch  other  of  about  60°. 
The  tail-horn  is  more  raised,  i,e.,  more  vertical,  at  an  angle  of  about  45° 
from  the  horizontal.  The  9th  abdominal  segment  is  very  narrow  ventrally, 
but  is  dorsally,  from  anterior  border  to  end  of  horn,  about  equal  in  length 
to  the  8th  ;  the  horn  is  half  this  dorsally,  ventrally  one-third  of  the  8th. 
The  sides  of  the  horn  are  at  an  angle  of  about  80°  to  each  other,  the  upper 
and  lower  surfaces  being  so  rounded  that  any  angle  may  be  quoted  ;  they 
may  even  be  called  parallel.     One  chief  point  is  that  their  surfaces  are 
not  in  any  way  differentiated  from  the  rest  of  the  surface,  so  that  they 
are  rather  warts,  humps,  or  processes,  rather  than  horns,  as  for  example, 
those  of  Sphingid  larvae,  etc.,  are.      The  tubercles  on  an  (say  4th) 
abdominal  segment  are — i,  which  differs  from  all  the  others  in  having 
as  base  a  finely  shagreened  circular  area,  0*09mm.  across,  the  tubercle 
in  the  centre  being,  much  as  the  others,  a  raised  chitinous  ring  with  a 
short  colourless  (slightly  spiculated)  club,  about  0'08mm.  in  length  ; 
this  tubercle  is  near  the  middle  line  and  on  1st  (broad)  subsegment; 
tubercle  ii,on  anterior  portion  of  2nd  subsegment  (or  on  middle  of  its  front 
half,  if  these  further  divisions  be  recognised) ,  a  little  further  out  than  i ,  with 
no  special  base,  but  its  chitinous  mammilla  about  twice  the  diameter  of  the 
white  points,  baton  as  in  i ;  tubercle  iii  about  in  line  (transversely)  with  i, 
just  above  and  slightly  forward  of  spiracle,  structure  as  ii,  but  base 
slightly  smaller.     Below  the  spiracle  are  two  tubercles,  iv  and  v,  on  a 
slightly  raised  and  rounded  eminence  (flange,  subspiracular  portion) 
occupying  anterior  half  of  segment ;  one  of  these  (the  anterior,  v)  is 
about  twice  as  far  below,  as  iii  is  above,  spiracle,  and  nearly  twice  as 
much  in  advance  of  it,  the  other  (the  posterior,  iv)  is  not  so  far  below  the 
spiracle  as  the  anterior,  but  is  further  behind  it,  than  the  other  is  in  front; 
vi  ?  is  another  quite  similar  tubercle  that  lies  about  the  middle  of  segment 
(from  back  to  front)  and  about  half  way  from  spiracle  to  prolegs.     On 
base  of  proleg  are  three  tubercular  hairs  set  triangularly,  rather  larger 
than  the  others,  and  decidedly  bristles  and  not  batons  or  clubs;  the  (1st) 
longest  is  posterior,  the  other  two  are — one  well  above  the  others  and 
to  front  of  1st,  the  other  a  little  below  the  1st,  and  a  little  in  front  of  2nd ; 
on  the  2nd  abdominal  (and  those  segments  without  prolegs)  only  the  1st 
and  2nd  of  these  seem  to  be  present ;  there  is  also  a  minute  tubercle  inside 
proleg,  which  is  present  also  on  the  segments  without  prolegs.     The 
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venfcral  prolegs  consist  of  a  base  so  short  that  the  surface  of  the  body 
touches  the  surface  on  which  the  larva  rests  (perhaps  correlated  with  the 
glabrous  leaf  surface  on  which  it  lives,  and  contrasting  with  the  pedicels 
of  the  prolegs  of  species  onhairy  or  woolly  leaves),  and  carries  a  circle 
of  fifteen  hooks  disposed  round  the  inner,  anterior  and  posterior 
portions,  but  wanting  on  the  outer  (slightly  anterior)  fourth.  The 
anal  prolegs  have  much  the  same  structure,  the  bookless  portion  of 
the  circle  being,  however,  more  anterior.  The  central  hooks  are  larger 
than  the  others.  There  are  two  long  bristles,  low  down  on  the  bases  of 
the  claspers,  and  four  smaller  ones  higher  up.  On  the  2nd  and  drd 
thoracic  segments  are  four  tubercles  between  dorsum  and  spiracular 
level,  almost  in  a  row  down  the  middle  of  the  segment,  but  the  lowest 
a  little  forward.  Of  those  on  the  marginal  flange,  one  is  at  upper 
margin  of  flange  (about  spiracular  level),  and  nearly  below  the  4th  of 
upper  set,  a  second  some  way  behind  this  and  triflingly  lower, 
another  well  below  it  and  a  trifle  in  front ;  lower  still,  at  base  of  true 
legs,  are  two,  tolerably  near  together  and  at  about  same  level  (Chap- 
man, October  12th,  1908).  Penultimate  instar :  Small  larva,  0*26  in. 
long,  is  reddish-brown  in  tint,  but  really  seems  to  have  a  green 
interior  with  a  warm  rosy  pink  skin,  varying  to  pink  only  on  two 
front  horns  and  tail  horn,  dotted  all  over  with  white  points,  which 
are  the  larger  of  very  numerous  hard-looking  tubercles  covering  the 
whole  surface,  the  smaller  of  which  are  black  or  self-coloured  (colour 
of  skin  ?).  Caudal  horn  carries  two  hairs,  each  front  horn  carries  one, 
the  head  is  usually  retracted  to  be  beneath  these.  The  Sphinx-like 
character  of  the  anal  horn  is  increased  by  finding  that  it  carries  two  hairs 
at  its  extremities,  but  any  real  relationship  is  contradicted  by  its  being  on 
the  9th  abdominal  segment  instead  of  on  the  8th  as  in  Sphinges.  There  is 
a  faint  suggestion  of  a  yellow  subdorsal  line  (Chapman,  May  11th,  1904). 
Final  instar  (just  moulted)  :  A  larva  of  A,  hennetii  was  observed  on 
May  1st,  1904,  at  about  noon,  that  had  evidently  just  changed  its 
skin.  The  old  skin  was  stretched  almost  at  full  length  by  the  side  of 
a  large  hole  eaten  out  of  a  lea!  of  the  foodplant,  and  had  lost  its  colour 
o^  bright  green  with  purplish-  red  tinge  at  head  and  anal  end,  which 
responded  so  excellently  to  the  coloured  edges  of  the  leaves  of  the 
foodplant,  where  it  apparently  likes  to  rest,  and  was  of  a  semitrans- 
parent  blackish-grey,  the  empty  head-case,  however,  being  quite 
glassy-looking  and  transparent.  The  larva  was  now  9*4 mm.  in  length, 
of  a  more  yellow-green  tint,  and  the  intersegmental  incisions  were 
quite  yellow,  the  head  and  prothorax  alone  being  of  the  previous  fuller 
green  tint ;  the  mouth-parts  are  now  tinged  with  brown  and  the  ocelli 
brown-black;  the  double  pointed  prothoracic  cowl  is  of  a  delicate  red ; 
the  horn  on  the  9th  abdominal  segment  is  also  red  to  its  base  and 
bluntly  pointed.  The  pro-  and  mesothorax  show  signs  of  three 
subsegments,  but  the  abdominal  segments  1-9  show  two  subsegments 
of  which  the  anterior  is  wider  and  carries  the  spiracle,  the  anterior  of 
the  9th  abdominal  carries  the  horn,  but  the  posterior  subsegment  is 
very  distinctly  marked  below  the  horn.  The  yellowness  of  the  ground 
colour  is  due  to  the  large  size  and  abundance  of  the  shagreen  tubercles, 
although  the  segmental  incisions  and  the  anal  segment  are  indepen- 
dently yellower  in  colour  than  the  rest  of  the  body.  The  cowl  and 
anal  horn  are  also  heavily  shagreened.  The  spiracles  are  as  striking 
as  ever,  those  on  the  prothorax  and  the  8th  abdominal  being  especially 
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well-developed.  There  is  also  a  well-developed  pale  subspiracular  flange 
starting  on  either  side  from  one  of  the  prothoracic  points,  and  ending 
with  the  anal  flap.  There  is  the  slightest  trace  of  a  mediodorsal  line 
(?  depression)  from  the  mesothorax  to  the  caudal  horn,  and  the 
primary  tubercular  setae,  although  exceedingly  minute,  are  traceable, 
and  there  are  two  long  setse,  one  on  either  side  of  the  anus  stretching 
back  posteriorly,  apparently  the  only  long  hairs  on  the  body.  The 
true  legs  are  pale  green,  as  also  are  the  prolegs  (of  the  same  tint  as 
the  venter).  The  latter  are  short  and  strong  for  a  plume  larva, 
and  very  different  from  the  long  slender  prolegs  characteristic 
of  so  many  Alucitid  larvse.  The  venter  is  flattened,  and  the  larva  as  a 
whole  less  cylindrical  than  the  larvse  of  the  Platyptiliids.  At  this  time, 
in  confinement,  the  larva  loves  to  bask  on  the  upperside  of  a  leaf, 
coiling  itself  in  an  U-form,  or  stretched  at  full  length  (Tutt,  May  1st, 
1904).  Final  instar  (fuUgrown) :  About  18mm.  long,  l'6mm.  wide  at 
broadest  part,  viz,,  across  meso-  and  metathoracic  segments,  the  body 
tapering  rapidly  from  here  to  head,  and  very  gradually  to  anus,  which 
is  usually  blunt  and  rather  square-ended.  The  larva  is,  on  the  whole, 
cylindrical  and  even  in  thickness,  Le.,  the  divisions  of  the  segments, 
though  clear  and  well-marked,  are  not  deep,  and  the  segments  do  not 
swell  out  in  the  centre  as  is  often  the  cafe  {e.g.,  in  Arctiid  larvse).  The 
larva  as  a  whole  is  bright  green  (apple-green)  in  tint,  very  closely 
resembling  the  leaves  of  its  foodplant.  It  has  a  broad,  but  rather  faint, 
paler  lateral  stripe,  placed  rather  high  up  its  sides,  and  a  faintly -marked 
dark  mediodorsal  line.  The  skin  is  speckled  and  looks  shagreened 
like  that  of  an  Amorphid  larva.  The  short  dorsal  horn  on  the  9th 
abdominal  (not  8th),  and  the  pair  of  small  dorsal  projections  on 
prothorax  are  tinged  with  red.  The  spiracles  are  small,  placed  on  a 
brown  elevated  chitinous  button,  and  are  situated  just  above  lateral 
band  very  high  up  the  sides,  almost  at  the  subdorsal  area.  The  legs 
are  short  and  small,  very  pale  brown  at  the  horny  joints,  but  so  pale 
as  not  to  contrast  sharply  with  the  green  of  the  sides.  The  head  is 
small,  rounded,  but  deep  from  crown  to  mouth,  and  forms  in  outline 
a  broad,  flat-sided  oval.  At  rest,  it  is  rather  retracted  and  hidden  by 
prothorax,  which  is  much  larger  than  the  head,  and  projects  forward 
over  it  like  a  hood  or  cowl.  At  rest,  the  crown  of  the  head  is  much 
anterior  to  the  mouth,  which  is  drawn  close  in  to  the  first  pair  of  legs, 
the  face  being  subventral  (reminding  one  of  Poulton's  drawing  of  the 
larva  of  Aglia  tau).  Antennae  rather  noticeable ;  the  division  of  lobes 
of  the  head  distinct ;  the  clypeus  small,  and  not  extending  more  than 
about  half-way  from  mouth  to  crown ;  the  surfa.ce  of  the  head  rather 
rough,  with  scattered  hairs,  a  few  of  those  nearer  to  the  face  are 
tapering,  those  higher  up  nearer  the  crown  tend  towards  being  club- 
shaped  (? glandular),  all  rather  short;  the  head  is  slightly  darker  towards 
the  crown  on  its  sides  and  angles ;  the  ocelli  very  distinct,  black  in 
colour,  all  six  in  a  small  group  (rather  compact) ;  there  are  a  few  small 
shagreen-like  spots  on  head.  The  prothorax  small,  compared  with 
the  meso-  and  metathorax,  much  longer  dorsally  than  ventrally,  where  it 
is  merely  a  narrow  strip,  consequently  it  overhangs  and  produces  the 
hooded  appearance ;  on  the  anterior  edge  of  prothorax  there  are  two 
cone-shaped  tubercular  projections,  one  on  either  side  of  median  line ; 
these  are  reddish-tinged  towards  the  top,  and  bear  a  short  glandular 
hair  at  the  summit.     The  9th  abdominal  segment,  which  is  now  not 
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very  distinctly  separated  from  the  8th,  although  the  division  can  be 
easily  seen  if  looked  for,  bears  a  short  cone-shaped  horn  (fleshy-looking) 
at  its  posterior  margin  in  central  dorsal  position.  The  horn  slopes 
backwards  over  anus  (it  much  resembles  the  horn  of  an  adult  larva  of 
Amorpha  popult),  and  bears  two  small  glandular  club-shaped  hairs,  one 
On  either  side  just  below  the  apex.  In  addition  to  these  two  hairs  near 
the  summit  of  the  horn,  there  are  two,  one  on  either  side,  near  the  base 
of  the  horn,  club-shaped  and  similar  to  those  near  the  summit.  The 
skin  is  studded  all  over  its  dorsal  and  lateral  areas  with  small  brown 
chitinous  buttons,  it  is  also  speckled  with  less  numerous  and  larger 
pale  yellowish  spots,  these  two  characters  together  producing  the  effect 
of  shagreen-spots,  one  of  the  chief  features  of  its  resemblance  to  the 
Bphingid  larvse.  The  prolegs  are  small  and  bear  a  ring  of  hooks ;  so  far  as 
can  be  seen,  however,  these  are  ill-developed  on  the  outer  portion  of  the 
ring;  the  anal  claspers  have  an  incomplete  ring,  not  quite  half  a  circle. 
The  hairs  are  short,  club-shaped,  of  a  semi-transparent  white  (?  of  a 
glandular  nature).  Tubercles  i  and  ii  are  in  trapezoidal  position,  far 
apart,  due,  perhaps,  to  the  great  length  of  the  segments,  ii,  however,  not 
greatly  further  from  the  centre  than  i,  but  far  enough  to  be  discerned ;  iii 
is  present,  situated  just  above  the  spiracle  ;  the  two  subspiraculars  are 
present,  iv  below  and  posterior  to  spiracle,  v  further  below  and  anterior 
to  spiracle.  The  setsB  on  the  thoracic  segments  differ  from  those  on 
the  abdominal  segments,  i  and  ii  being  placed  transversely  and  not  as 
trapezoidaJs.  A  slight  pit  or  scar  is  present  on  the  meso-  and  metathorax 
in  about  the  position  of  the  spiracle  on  the  abdominal  segments ;  this 
is  the  more  noticeable  on  account  of  the  absence  from  the  skin,  at  this 
point,  of  the  ordinary  chitinous  button  (Bacot,  May  18th,  1899).  The 
fullgrown  larva,  14mm.  long,  is  green,  covered  with  very  fine  black  points^ 
suggestive  of  a  darker  dorsal  line,  which  is,  in  reality,  the  dorsal  vessel^ 
or  rather  the  absence  of  fat  bodies  over  it.  There  is  a  pinkish  tinge 
towards  the  terminal  segments.  The  horn  is  directed  backwards  with 
two  points  (the  hairs).  The  anal  plate  has  three  pairs  of  hairs,  which 
are  large  and  obvious  as  compared  with  others.  The  frontal  horns 
(prothorax)  projecting  over  head,  each  carry  one  very  minute  hair, 
nearly  as  long  as  those  on  the  9th  abdominal.  The  spiracles  are  like 
small  bronzy  metallic  shields,  the  actual  spiracle  being  at  the  summit 
of  the  boss.  In  the  living  larva  the  supraspiracular  tubercle  (iii)  can  be 
detected,  but  the  trapezoidals  (i  and  ii)  are  indistinguishable  from  the 
small  bosses  that  are  pale  and  inconspicuous  in  this  larva,  but  noted 
as  white  points  in  another  larva,  0*26  in.  long.  On  all  the  younger 
larvffi  these  white  points  are  conspicuous.  This  one  may  be  near 
pupation.  The  larva  looks  very  smooth  and  rounded,  very  like  Sphinx 
li^fustrif  due  to  there  being  no  evident  hairs,  bristles,  or  tubercles.  Th» 
hooks  of  prolegs  are  8-10  on  an  inner  rather  forward  semicircle.  One 
of  the  most  remarkable  peculiarities  of  this  larva  is  that  tubercle  i, 
especially  on  the  posterior  segments,  has  a  remarkable  arrangement 
of  skin-processes  all  round  it,  precisely  as  if  it  were  surrounded  by 
ordinary  wing-scales,  but  only  the  tips  of  these,  with  four  to  six  sharp 
teeth,  are  visible.  These  lie  like  scales  with  the  points  facing- 
posteriorly  (Chapman,  May,  1904).  The  larva  is  also  described  by 
Moncreaff  (Ent.,  v.,  p.  821),  and  also  by  South  {Ent.,  xvi.,  pp. 
27-28).  Buckler  figured  the  larva  of  this  species  {Larvae,  etc.,  ix.,  pL 
clxiii.,  fig.  1)  on  April  29th,  1871. 
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Pupation. — The  fuUfed  larva  crawls  to  the  top  of -a  leaf  or  rests 
on  the  leaf-stalk,  spins  across  it  numerous  silken  threads  to  which  it 
attaches  itself  by  the  anal  claspers,  and,  in  this  position,  remains  about 
two  days,   the    skin    gradually   becoming  brown,  and    assuming  a 
shrivelled  appearance;  in  this  quiescent  stage  preceding  pupation, 
the  larva  is  much  shortened  in  length,  the  head  is  slightly  retracted, 
the  meso-  and  metathorax  are  remarkably  swollen  and  very  **  Sphinx  "- 
like,  the  abdominal  segments  also   being  somewhat  shortened,  the 
head  and  venter  inclining  to  a  slightly  orange  tint,  the  dorsum  still 
green.     Moncreaff  says  the  final  change  is  gone  through  very  suddenly ; 
a  few  minutes  suffice  to  throw  off  the  old  skin,  which  remains  in  a 
little  heap  on  the  leaf,  and  the  pupa  then  hangs  freely  suspended  by 
the  anal  hooks  (including  those  on  the  8th  abdominal  segment),  being 
attached  by  its  cremastral  fringe  of  fine  hooked  bristles  on  the  ventral 
area  to  the  slight  silken  pad  spun  by  the  larva.     The  colour  of  the 
newly-formed  pupa  is  green,  but  it  changes  to  its  normal  darker 
coloration  in  from  24  to  48  hours.     A  pupa  that  was  formed  on  May 
9th,  1904,  had,  on  May  12th,  the  abdominal  segments  of  a  purplish- 
brown  tint,  the  thorax  being  dorsally  of  the  same  colour ;  the  pro- 
jecting beak  also  black  as  well  as  the  wings  and  the  appendages,  the 
latter  standing  out  quite  free  at  their  extremities  and  ending  at  the 
5th-6th  abdominal  incision ;  the  conspicuous  frontal  beak,  the  raised 
mesothorax,  the  distinct  intersegmental  abdominal  incisions,  and  the 
striking  anal  spike,  as  well  as  the  peculiar  concave  curve  at  the  dorsum 
of  the  2nd-4th  abdominal  segments,  are  among  the  most  marked 
features  of  this  remarkable  pupa.     Buckler's  figure  of  the  pupa  {Lai-vae^ 
etc.,  pi.  clxiii.,  fig.  la),  made  May  10th,  1871,  is  almost  unrecognisable 
owing  to  the  bad  reproduction. 

Pupa. — This  is  an  almost  typical  Alucitid  pupa  differing  only  from 
the  more  usual  Alucitids  in  being  long,  slender  and  of  very  uniform 
size  from  end  to  end  as  compared  with  most  of  them,  and,  as  compared  . 
with  some,  exceedingly  smooth,  but  this  feature  also  occurs  in  ordinary 
Alucitids.  It  has  the  same  method  of  attachment,  the  same 
number  of  free  segments,  a  similar  backward  extension  of  the  leg- 
eases — it  only  differs  in  degree.  The  length  is  about  15mm.,  the  width 
(at  the  free  abdominal  segments)  about  l*5mm.,  thicker  tboracically, 
and  tapering  from  the  last  four  or  five  segments  to  a  sharp  point. 
Close  to  the  vertex  are,  on  either  side,  two  bristles,  rather  far  apart 
from  each  other  to  be  both  antennal  basal  hairs  (as  in  most  pupae),  but 
probably  so.  Further  down  on  the  cheek  is  another  hair.  On  the 
clypeus  is  another.  There  is  another  just  in  the  centre  of  the  glazed 
eye  area,  close  to  the  first  leg,  and  another  just  on  the  inner  margin 
of  the  eye  area,  at  base  of  what  looks  like  the  mandible,  but  has  no 
trace  of  suture.  These  hairs,  like  all  the  others  in  the  pupa,  are  very 
minute  (about  0'08mm.  long).  The  labium  is  a  rounded  lappet  from 
above,  in  outline  very  similar  to  the  jaw-like  projections  from  each 
side.  The  glazed  eye  is  very  large  and  well-marked;  there  is  the 
semicircular  glazed  line,  dividing  the  area  into  an  inner  and  an  outer 
portion  of  absut  equal  width,  the  inner  portion  being  bounded  by  a 
curve  parallel  to  the  glazed  line,  and  formed  by  the  maxiUad,  mandi- 
bles (?),  base  and  cheek;  it  is  marked  by  radiating  lines,  and  has  the 
already  noted  hair.  The  inner  portion  has  series  of  dots  (eye-facets) 
inside  the  glazed  line  in  tolerably  regular  rows,  which  fade  out  at 
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•bout  the  fifth  or  sixth  row,  whence  radiating  lines  or  ridges  proceed  to 
the  centre.  The  antennae  extend  down  either  side  and  reach  to  very 
nearly  the  ends  of  the  wings.  Their  markings  of  transverse  wrinkles 
are  very  like,  and  not  seemingly  more  special  than,  those  on  the  legs. 
The  maxillaB  (proboscis)  occupy  the  middle  of  the  front  below  the 
head;  for  the  first  millimetre  they  are  rather  wide  (each  0*48mm.), 
then  narrow  rather  quickly  to  half  the  width,  till  about  two-thirds  of 
the  way  to  the  end  of  the  wings  they  become  extremely  narrow,  or 
even  invisible,  not  by  actual  lessened  bulk,  but  by  being  covered  by 
the  first  legs;  on  the  specimen  being  carefully  observed,  there  is, 
however,  a  portion  exposed  to  their  very  extremities ;  beyond  the  first 
legs  they  are  similarly  overlaid  by  the  second  legs,  and  disappear  a  little 
before  half-way  between  the  ends  of  the  first  legs  (and  wings)  and  the 
second.  The  first  legs  begin  rather  widely,  against  the  antennsB,  and 
narrow  very  slightly  and  gradually,  finaUy  tapering  rapidly  to  a  point 
level  with  the  ends  of  the  wings.  The  second  legs  begin  between  the  first 
leg  and  antenna,  close  to  the  upper  end  of  first  legs.  They  widen  out 
decidedly  just  beyond  the  end  of  the  antennae,  to  fill  up  as  it  were  the 
extra  space  available,  and  end  about  8'6mm.  beyond  the  wings  opposite 
the  6th  or  7th  abdominal  segment  (according  to  the  degree  to  which 
the  pupal  segments  are  extended).  Here  they  form  a  stiff  process  in 
conjunction  with  the  ends  of  the  maxillae  and  the  third  legs,  which 
appear  from  beneath  the  wings,  and  are  so  much  behind  the  second, 
that  they  might  escape  notice ;  they  extend  fractionally  beyond  the 
second  pair.  This  stiff  process  is  quite  free,  and  applied  to  the  pupal 
surface  when  at  rest,  but  when  the  pupa  throws  itself  back,  Alucitid 
fashion,  it  stands  out  prominently.  The  prothorax  has  the  h^irs  too 
evanescent  to  be  accurately  determined.  The  mesothorax  is  large  and 
prominent,  it  has  the  trapezoidal  hairs,  and  laterally  are  two  hairs  one 
above  the  other ;  there  is  a  curious  hollow  in  the  wing-base,  just  in 
line  with  the  posterior  margin  of  the  mesothorax.  The  wings  are 
marked  by  minute,  transverse,  compound  wrinkles,  along  which  the 
colouring  is  more  intense;  there  are  indications  of  the  neuration.  The 
wings  are  attached  down  to  their  pointed  extremities,  ending  at  the 
posterior  margin  of  the  8rd  abdominal  segment.  Dehiscence  causes 
splitting  of  the  mesothorax  to  a  point  short  of  its  posterior  border.  The 
metathorax  has  a  dorsal  keel  or  carina ;  in  the  specimen  examined 
there  is  a  hair  near  the  middle  line  in  front,  and  another  near  the  outer 
anterior  angle,  and,  on  each  side,  there  is  a  third,  but  on  one  side  it 
lies  parallel  with,  and  a  little  outside,  the  first;  on  the  other  side 
it  is  more  than  half-way  to  the  outer  one.  The  hindwing  is  a  broad 
short  strip,  ending  rather  abruptly  opposite  the  spiracle  of  the  2nd 
abdominal  segment.  The  1st  abdominal  segment  is  a  square  dorsal 
piece  and  has  the  four  trapezoidals  disposed  widely  apart,  in  nearly 
a  square,  but  the  posterior  a  little  further  out  as  if  to  occupy  the 
whole  segment  as  commandingly  as  possible;  there  is  another 
tubercle,  which  hardly  escapes  being  covered  by  the  hindwing  and  just 
in  line  with  i ;  the  hairs  of  the  trapezoidals  are  distinctly  of  the 
Indian  club-shape  common  on  the  larva.  The  2nd  abdominal  segment 
is  longer  than  broad,  tubercle  i  two-fifths  of  segment  from  front  edge, 
ii  slightly  further  out,  about  four-fifths,  iii  just  above  spiracle  and 
amongst  the  longitudinal  wrinkles  bordering  the  wing ;  just  behind 
the  spiracle  is  a  rugosity,  that  is  more  marked  in  the  following  segments, 
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where  it  looks  as  if,  when  the  segment  was  doughy,  a  finger  (size  of 
spiracle)  had  been  used  to  give  a  backward  drag.     The  8rd  abdominal 
is  much  like  the  2nd  as  regards  the  trapezoidals  (i  and  ii)  and  iii ;  the 
spiracle  has  just  escaped  the  wrinkling  against  the  wing,  and  further  back 
there  is  a  hair  close  to  edge  of  wing,  and,  therefore,  below  and  behind 
spiracle ;  the  wing  ends  here  in  a  very  slender  transversely  wrinkled  tag. 
The  4th  abdominal  has  i,  ii  and  iii  as  before,  there  is  the  finger-mark  behind 
(and  a  little  below)  spiracle,  whilst  above  this  is  a  specially  smooth 
patch  of  similar  size ;   the  rest  of  the  dorsum  at  this  level  has,  as  has 
also  the  8rd,  5th  and  6th,  to  about  the  same  degree  and  others  less, 
fine  transverse  ridges  widening  here  and  there  into  minute  pits  or 
lacunsB  (about  size  of  spiracle) ;  at  some  distance  below  the  spiracle  are 
two  hairs  at  the  same  level,  and  one  in  front  and  one  behind  spiracle, 
so  as  to  form  with  it  an  equilateral  triangle  ;  some  distance  below  the 
posterior  of  these  is  a  hair,  and  again,  nearly  as  much  further,  another 
hair  followed  by  the  scar  of  proleg,  in  front  of  which  are  two  more 
hairs  (the  upper  one  anterior),  these  two  nearly  (but  hardly)  fall  into  a 
group  with  the  preceding  one.     The  5th  and  6th  segments  are  not 
quite  so  wide,  but  are  nearly  identical  with  the  4th.     The  7th  is  a  good 
deal  narrower,  i,  ii,  iii  the  same,  and  of  iv  and  v,  the  anterior  (v)  is  the 
lower  (begins  to  be  so  a  little  on  the  5th) ;  the  tubercle  at  proleg  (vii)  is 
represented  by  two  hairs,  the  posterior  the  lower.    The  8th  abdominal  is 
much  the  same  as  the  7th,  the  trapezoidals  are  quite  square,  but  the 
lower  (proleg)  set  of  tubercles  is  wanting  and  replaced  by  a  portion  of 
the  cremastral  hooks.      On  the  9th  abdominal  there  is  a  very  definite 
prominence  or  horn,  carrying  two  hairs,  and  outside  this  another  hair 
(iii  ?).    The  10th  abdominal  is  not  very  clearly  marked  off  from  the  9th, 
and  has  no  hairs  except  the  very  abundant  cremastral  hairs.     There 
is  a  slight  hiatus  between  the  maxillsB  close  to  the  base,  and  whether 
the  labial  palpi  can   be  said  to  be  visible  here   or   not   depends 
somewhat  on  the  imagination,  also  as  to  whether  anything  and  what 
occurs  between  the  maxillae  and  the  first  legs,  where  (in  Sphinges  and 
other  pupaB)  portions  of  the  first  femur  are  sometimes  visible  (Chapman, 
May  1904).  At  first  bright  apple-green  in  colour,  gradually  (in  the  course 
of  two  or  three  days)  turning  to  a  dull  leaden-green  hue,  grey-green  on 
the  dorsal  area,  leaden-green  on  the  leg-  and  wing-cases.     The  pupa  is 
very  long  and  slender,  14mm.  in  length,  of  even  thickness  on  abdomi- 
nal segments,  save  for  the  anal  tapering,  which  commences  at  about 
the  8th  abdominal  segment,  about  l'6mm.  in  diameter,  but  rather 
deeper  and  wider  at  the  mesothorax,  where,  dorsally,  this  segment 
runs  up  into  a  pyramidal  hump  at  its  posterior  end,  the  greatest  width 
of  the  pupa  being  just  at  the  junction  of  the  forewings.     It  tapers 
rapidly  and  sharply  from  mesothorax  to  head,  which  ends  in  a  sharp 
beak  or  nose-horn.    The  spiracles  are  yellow,  raised  and  prominent, 
especially  those  on  the  2nd  abdominal,  which  show  up  very  clearly 
just  against  the  margin  of  the  wings ;  the  wing-cases  of  the  primaries 
extend  to  the  end  of  the  8rd  abdominal  segment,  and  of  the  secondaries 
to  spiracle  on  the  2nd  abdominal  segment.    The  antenna-cases  extend 
just  on  the  4th  abdominal  segment,  one  pair  of  leg-cases  extends  to  the 
end  of  the  4th,  while  the  other  two  pairs  extend  uncemented  to  the 
end  of  the  7th,  abdominal  segment,  one  pair  (presumably  the  Brd) 
being  immediately  beneath  the  other  pair  (presumably  the  2Dd).     The 
anal  armature  consists  of  a  row  or  fringe  of  fine  semi-transparent  bristles, 
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with  yellow-coloured  hooked  tips ;  these  run  down  either  side  of  the 
ventral  area  of  anal  segment ;  a  pit  or  depression  on  ventral  area  at 
junction  of  the  8th  and  9th  abdominal  segments  has  a  group  of 
similar  hooked  bristles  rising  from  its  bottom.  The  skin  of  the  pupa 
is  much  wrinkled  and  roughened  or  shagreened,  the  rough  points  being 
pale  or  whitish.  A  few  short  hairs  are  present,  so  far  as  I  can  distin- 
guish, in  same  position  as  the  primary  larval  set®,  but  the  hairs 
tiiemselves  are  simple  and  not  clubbed,  as  are  those  of  larva  (Bacot, 
May  28th,  1899).  South's  description  (Entom.^  xvi.,  p.  27)  of  the 
pupa  is  unsatisfactory,  but  Barrett  {Lep.  Brit.  Id.,  ix.,  p.  842) 
seems  to  have  paraphrased  South's  description,  without  acknowledg- 
ment, so  that  the  pupa  becomes  **  green,  dusted  with  white,  and 
shaded  with  violet-brown ;  wing-  and  limb-cases  deeper  green,"  the 
paraphrase  carrying  a  somewhat  erroneous  impression  of  the  pupal 
colours. 

Variation  of  pupa. —  [Living  pupae  May  18th,  1904.]  The  living 
pupse  vary  much  in  colour  from  a  pale  greenish  form  to  a  deep  brown 
that  may  be  almost  called  black.  The  two  commonest  forms  are 
rather  darker  than  the  palest,  and  not  quite  so  dark  as  the  darkest. 
These  two  forms  match,  apparently,  the  green  of  the  growing  plant  and 
the  sombre  tints  it  has  when  dead — either  dry  or  decayed.  The  green 
pupffi  look  as  if  they  owed  their  colour  to  the  thinness  of  the  pupal 
shell,  allowing  the  green  tissues  within  to  be  seen,  but,  as  the  brown 
ones  give  equally  an  impression  of  the  underlying  tissues  as  well  as 
the  skin  being  brown,  such  a  conclusion  is  doubtful.  In  both  cases, 
white,  or  at  least  pale,  points  that  represent  apparently  the  pale  skin- 
points  of  the  larva,  and  dark  shadings,  especially  in  the  appendages, 
are  abundant,  but  are  most  clearly  distinguishable  in  the  pale  green. 
To  take  one  of  these  green  ones  in  a  little  more  detail,  the  back  is  olive- 
green,  becoming  paler  towards  the  head  and  darker  for  the  last  few  seg- 
ments. Each  segment  is  crossed  by  numerous  fine  ridges,  80  to  40  in 
number,  having  much  the  aspect,  but  on  a  much  smaller  scale,  of 
subsegments,  each  ridge  being  rounded  above,  and  pressed  closely  against 
its  neighbour,  and  many  of  them  only  running  a  certain  distance  before 
they  narrow  and  disappear,  allowing  their  neighbours  which  they  had 
separated  to  meet.  It  is  on  these  ridges  that  the  pale  (hardly  white) 
raised  dots  are  disposed.  The  darker  markings  are  very  fine  marblings 
tending  to  range  themselves  into  longitudinal  lines,  and  not  definitely 
confined  to  the  ridges.  They  are  darker  green  than  the  ground  colour, 
and  it  is  their  darker  colour  that  overpowers  the  pale  green  ground 
colour  and  gives  the  olive-green  effect.  This  darker  green  seems  the 
result  of  a  pigmentation  that  looks  as  if  it  would  he  black  if  there 
were  only  enough  of  it.  The  anal  horn  is  pale  brownish.  Laterally 
and  ventrally  the  surface,  when  not  hidden  by  the  appendages,  agrees 
substantially  with  that  of  the  dorsum.  The  actual  venter,  however,  is 
green,  free  from  either  white  dots  or  dark  marbling,  and  is  consequently 
pale  having  on  the  4th,  6th  and  6th  abdominal  segments  a  kidney-shaped 
darker  mark  on  either  side,  that  looks  like  scar  of  proleg,  but  can  ha^ly 
be  so,  the  fine  transverse  ridges  passing  across  it  without  any  structural 
changes.  There  is  a  certain  amount  of  ruddy  tinting  of  the  incisions, 
especially  laterally.  The  appendages  (wings,  legs,  etc.)  are  definitely 
very  dark  green,  and  this  appears  to  be  due  to  pigment,  as,  towards  the 
head,  dots  and  islets  of  pale  green  appear  where  it  is  wanting;  the  beak  is 


150  BRITISH   LBPIDOPTBRA* 

also  dark,  but  the  rest  of  the  head  and  prothorax  are  freer  from  dark 
markings  than  any  other  part  of  the  pupa.  In  the  dark  form  the 
appendages  are  nearly  black,  but  are,  perhaps,  more  strictly  dark  green 
or  brownrgreen,  the  head  and  prothorax  more  nearly  resemble  the 
pale  form  than  any  other  portion  of  the  pupa,  with  a  good  deal  of 
green  and  white  over  the  pro-  and  mesothorax.  The  rest  of  the  pupa 
is  a  deep  ruddy  brown,  as  if  the  colour  of  the  incisions  of  the  pale 
form  had  here  spread  and  overwhelmed  everything.  The  white  dots 
are  still  paler  along  the  fine  ridges,  but  the  dark  marblings  are 
wanting  at  first  view,  yet  exist  as  two  anterior  (close)  and  two  pos- 
terior (further  apart)  dark  spots  dorsally,  and  two  subdorsal  wavy  lines 
(one  below  the  other)  on  each  side,  with  other  less  definite  markings. 
The  posterior  half  of  the  dorsum  of  each  segment  (2nd-7th  abdominal)  is 
paler  than  the  rest,  and  so  shows  up  more  definitely  the  two  posterior 
dark  spots  which  it  encloses,  and  the  upper  of  the  subdordal  bands 
which  bound  it  laterally. 

FooDPLANTS. — Statice  limonium  (Bower),  St^Uice  binervoxa  (auriculae- 
folia)  (Richardson). 

Time  of  appearance. — The  species  is  doublebrooded,  occurring  in 
late  May  to  mid- June,  and  again  in  late  July- September.  The  first 
British  specimens  were  taken  at  Tollsbury  at  the  end  of  July,  1882 
(Curtis).  The  following  dates  will  give  an  idea  of  the  variation  of  the 
time  of  appearance  of  each  of  the  broods  in  different  years : — The  end 
of  August  and  beginning  of  September,  at  Freshwater  (Biding) ;  June 
17th,  1876,  at  Middlesboro'  (Sang) ;  end  of  July,  1878,  at  Sheerness 
(Walker) ;  bred  July  30th,  1882,  from  larv89  collected  at  Yarmouth, 
Isle  of  Wight  (Bankes) ;  imagines  caught  August  20th- 81st,  1888,  at 
Burnham  (Bower) ;  bred  June  20th-28th,  1884,  from  larvfe  obtained  at 
Yarmouth;  June  19th,  1884,  imagines  captured  at  Yarmouth, 
and  August  18th-19th,  1884,  also  at  Yarmouth  (Bankes);  June  16th, 
1884,  at  Greatham  (Sang) ;  August  6th,  1884,  at  King's  Lynn  (Atmore) ; 
June  15th,  1885  ;  June  16th,  1886 ;  also  bred  from  July  29th-August 
5th,  from  larvse  taken  on  June  16th,  1886 ;  also  captured  August  9thy 

1887,  at  Yarmouth  ;  and  June  15th,  1887,  in  the  Isle  of  Purbeck 
(Bankes) ;  July  24th,  1887,  at  Shoeburyness  (Sheldon) ;  August  16th, 

1888,  and  July  20th,  1889,  and  following  days  at  Hartlepool  (Robson) ; 
June   18th,  1889,  at   Yarmouth  (Bankes) ;    July  25th-August  14th, 

1889,  on  the  banks  of  the  Yar  near  Freshwater  (Tutt) ;  imagines 
captured  July  29th-August  28th  and  bred  October  4th,  1889,  at 
Portland  (Richardson) ;  imagines  August  9th-80th,  1889,  at  Hunstan- 
ton (Porritt) ;  June  9th,  July  25th,  1890,  at  Benfleet  (Whittle) ; 
August  1st,  1890,  imagines  at  Portland  (Richardson) ;   August  12th, 

1890,  at  Freshwater  (Sheldon);  June  16th,  1891,  at  Yarmouth 
(Bankes) ;  August  lst-15th,  1891,  at  Freshwater  (Hodges) ;  imagines 
August  22nd,  28rd,  1891,  at  Shoeburyness ;  June  6th,  and  again  July 
dOth,  1892,  at  Canvey;  May  24th,  and  again  August  1st,  1898,  at 
Ganvey;  May  19th,  and  again  August  17th,  1894,  at  Canvey; 
June  8rd,  and  again  July  28th,  1894,  at  Southend  (Whittle) ;  July 
81st,  1894,  in  the  Isle  of  Purbeck  (Bankes) ;  imagines  August  8rd, 
1894,  at  Yarmouth,  Isle  of  Wight  (Watts) ;  June  lst-22nd,  1895,  at 
Canvey  (Whittle) ;  May  29th,  1896,  in  the  Isle  of  Purbeck  (Bankes) ; 
June  26th,  1896,  at  Canvey;  June  24th,  80th,  1897,  at  Canvey  (Whittle) ; 
August  28th,  1897,  at  Maldon  (Raynor) ;  June  12th,  and  again  on 
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July  18th,  1898,  at  Canvey ;  June  22n(i,  July  2nd,  14th,  1898,  at 
ShoeburynesR  (Whittle) ;  one  captured  June  1st,  1899,  at  Benfleet 
(Edwards) ;  July  4th,  1900,  at  Maldon  (Baynor) ;  June  2nd,  1901,  at 
Benfleet  (Whittle) ;  July  18th,  1901,  at  Northey  Island  (Baynor) ; 
July  21st-24th,  1902,  at  Benfleet  (Whittle) ;  first  imagines  of  the  year 
observed  May  SOth,  fully  out  from  June  8th-15th,  1904,  at  Strood ; 
imagines  of  second  brood  already  out  July  17th,  and  became  very 
abundant,  the  last  imago  being  taken  August  17th,  1904  (Ovenden). 

Habits. — In  spite  of  Garrington's  statement  that  ''the  imagines 
may  be  disturbed  from  among  the  foodplant  throughout  the  day, 
especially  during  fine  calm  afternoons,"  we  would  suggest  that  it  is 
next  to  impossible  to  disturb  them  in  the  daytime.  Barrett  also  says 
that  the  moth  sits  among  its  foodplant  during  the  day,  having  its 
forewings  rolled  round  the  hind  into  a  cylinder,  slightly  raised  and 
thrown  forwards  in  such  a  manner  that  it  resembles  a  letter  "  Y." 
He  adds  that  it  flies  if  disturbed,  but  only  to  another  part  of  the  bed 
of  sea-lavender,  again  to  swing  by  its  long  legs  and  assume  the 
curious  rolled -up  form  which  renders  it  so  difficult  a  creature  to  set  out 
after  death.  Our  experience  is  that  they  appear  naturally  on  the  wing  at 
dusk,  often  simultaneously,  in  great  numbers,  the  time  of  flight  for  the 
June  brood  being  as  nearly  as  possible  8.40  p.m.,  and  lasting  for  about 
80-40  minutes,  after  which  the  imagines  are  only  to  be  obtained  by 
searching  (Ovenden),  that  of  the  second  brood  from  about  7.80  p.m.  to 
8  p.m.,  in  late  July  and  August,  fluttering  up  the  stems  of  the  plants 
growing  in  their  habitat,  and  taking  short  flights  among  the  herbage, 
and  from  flower  to  flower  of  their  foodplant,  the  $  8,at  this  time,  probably 
engaged  in  the  work  of  oviposition.  They  fly  thus  actively  for  rather 
less  than  three-quarters  of  an  hour,  i.«.,  until  darkness  has  fully  set  in, 
and  may  then  be  found  resting  on  the  herbage,  by  means  of  a  light,  but 
comparatively  few  in  number  so  that  one  suspects  many  are  still  actively 
on  the  wing.  Those  at  rest  are  to  be  found  standing  on  the  grass  and  reed 
culms,  or  on  flowers  in  the  vicinity,  with  the  wings  rolled  up  tube-like  in 
the  Y-like  form  above  described,  as  if  to  occupy  the  least  possible  space, 
and  so  exactly  resembling  a  piece  of  dried  grass  as  to  be  perceived  with 
the  greatest  difficulty.  Moncreafl^  states  {Ent.f  v.,  p.  821)  that  the 
imagines  fly  abundantly  over  Statice  limoninm  in  June  and  July  in  the 
saltmarshes  around  Portsmouth.  Curtis  noted  their  peculiar  mode  of 
rest  when  he  first  discovered  the  species  at  Tollsbury,  and  says  that  the 
moths  assumed  a  most  singular  attitude,  and  resembled  so  much  the  dead 
pieces  of  grass  that  the  eye  did  not  readily  distinguish  them  until  they 
took  flight.  Sheldon  observed  them  flying  at  dusk  at  Freshwater; 
Hodgson  saw  them  commonly  at  the  end  of  July  flying  at  dusk  over 
S,  limonium  at  Sheemess.  Whittle  records  examples  at  sugar  at 
Shoeburyness,  and  Morley  at  electric  light  in  August,  1895,  at  Ipswich. 

Habitat. — Curtis  claims  {British  Entom,,,  fo.  471)  to  have  discovered 
this  species  in  England,  among  the  grass  and  seashore  plants  growing 
on  the  salterns  at  Tollsbury,  on  the  coast  of  Essex,  in  July,  1882. 
The  haunts  of  this  species  are  the  marshes  by  the  sides  of  almost  all 
tidal  rivers  around  our  eastern  and  southern  coasts,  where  the  Statics 
lim<mium  grows.  It  haunts  such  localities  along  the  estuary  of  the 
Thames,  and  along  the  banks  of  the  small  rivers  that  open  out  on  the 
shores  of  Essex,  Suffolk,  Norfolk  and  Durham,  of  Kent,  Hampshire 
and  Dorset.      It  abounds  on  the  marshes  at  the  mouths  of    the 
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Thames  and  Medway ;  on  Portsea  Island,  the  banks  of  the  Yar  in 

the  Isle  of  Wight,  and  similar  localities.     Whittle  has  observed  it  in 

abundance  on  saltings  about  Southend  and  the  salt-marshes  at  Shoe- 

burjness,  Raynor  on  those  at  Maldon,  and  Porritt  on  the  salt-marshes 

among  Statice  limonium  at  Hunstanton.     In  Durham  and  Yorkshire  it 

occurs  on  the  salt-marshes  around  the  mouth  of  the  river  Tees,  and  it 

is  recorded  also  from  Caithness.     Richardson,  however,  states  {Lep. 

Fauna  of  Portland,  p.  4)  that,  at  Portland,  the  species  occurs  on  the 

cliffs  by  the  sea,  the  larvsB  here  affecting  Statice  binei-vosa  {auricidae- 

folia)  and  not  the  ordinary  saltmarsh  species,  S.  limoninm.    It  has 

only  occurred  in  the  marshes  of  Holland  outside  this  country. 

Localities. — ^Exceedingly  local,  but  possibly  still  overlooked  in  many 
counties.  Caithness:  Bilbster  near  Wick  (Danbar).  Dobsbt  :  Purbeck — Wyon 
fBankes),  Portland  (Richardson).  Durham  :  Hartlepool  (Bobson),  Greatham 
(Sang).  Essex:  Benfleet,  Sfaoeburyness,  Southend,  Canvey  (Whittle),  Northey 
Island,  Maldon  (Baynor),  Tollsbury  salterns  (Curtis),  St.  Osyth  (Harwood), 
Burnham  (Bower).  Hants:  Isle  of  Wight — ^Tarmonth  (Bankes),  Freshwater 
(Sheldon),  the  banks  of  the  Tar  near  Freshwater  (Tutt).  Kent  :  Medway  marshes 
— Strood,  etc.  (Tutt),  Sheemess  (Hodgsonj,  Sheppey  (Walker).  Norfolk:  Hun- 
stanton, common  (Porritt),  King's  Lynn  (Atmore).  Suffolk:  Ipswich  (Morley), 
Woodbride  (Waller),  Southwoid  (Cruttwell).  Yorks:  Middlesborough,  near  Bedcar 
<Sang). 

Dis  rRiBUTioN. — The  species  at  present  has  only  been  recorded  from 

Britain  and  Holland. 

Holland:  Zeeland  near  Zurikzee  (Fokker). 

Superfamily:  ALUCITIDES. 
Comparison  of  the  Plattptiliida  and  Alucitid^. 

This  superfamily,  as  already  noted,  includes  the  whole  of  the 
Palaearctic  Alucitids  in  which  the  forewing  of  the  imago  is  divided  into 
two  lobes  by  a  fissure  on  the  outer  margin  in  the  median  area,  and 
extending  almost  to  the  discal  cell,  and  in  which  the  hindwing  is  divided 
into  three  distinct  plumules  or  feathers  separated  by  two  fissures,  one 
dividing  the  radial  and  cubital  areas,  the  other  the  cubital  and  anal 
areas,  the  latter  fissure  more  deeply  cleft  than  the  former.  The 
plumules,  therefore,  are  only  united  towards  the  base  of  the  wing.  We 
have  already  noted  {anteay  p.  118)  that  there  are  exotic  Alucitid 
genera  that  have  undivided  win^s,  e,g.,  Ochyrotica  and  SteyanodAictyla^ 
others  that  have  more  than  two  lobes  to  the  forewings,  e.g.,  Hept-aloba 
(with  four)  and  Deute^-ocopus  (with  three). 

The  Alufeitid  egg  is  flat,  oval  in  outline,  not  markedly  truncate  at 
the  micropylar  end  (as  is  the  Agdistid  egg).  The  Platyptiliine  egg, 
however,  is  more  cylindrical  and  truncate  than  the  Alucitine,  although 
there  is  much  variation  in  the  extent  of  this  difiference. 

The  Alucitid  larvfiB,  in  spite  of  a  general  similarity,  exhibit  two 
marked  varieties  of  form,  (1)  the  cylindrical  (pr  Platyptiliine)  and  (2) 
the  flattened  (Alucitine).  They  vary,  however,  greatly  in  the  arrange- 
ment and  character  of  the  tubercles,  some  larvsB  being  almost  naked  and 
exhibiting  the  primary  tubercles  as  single-haired  setaB,  others  having 
them  modified  into  complicated  warts.  In  the  Platyptiliine  section, 
there  is  a  tendency  to  simplification  in  the  tubercular  structures,  in  the 
Alucitine  a  tendency  to  complication. 

The  Alucitid  pupae  are  particularly  uniform  in  their  general  appeac- 
ance,  their  mode  of  attachment,  and  capacity  to  perform  a  peculiar 
somersault  movement  by  turning  the  anterior  segments  backwards  over 
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the  attached  posterior  aegments.     They  also  carry  over  the  larval 
tubercnlar  struotures  in  a  more  or  less  modified  form  into  this  stage. 

As  we  have  already  pointed  oat,  the  oval,  larval,  papal 
and  imaginal  characters  suggest  the  division  of  this  superfamily 
into  two  main  family  divisions — the  PlatyptUiidae  and  Alucitidae. 
These  have  already  been  diagnosed  {antea,  p.  127).  The  Platyptiliid 
egg  is  larger,  fuller,  and  more  cylindrical,  with  the  micropylar  end 
somewhat  flattened ;  the  Alucitid  egg  is  flatter,  the  two  ends  more 
alike,  and  the  outline  more  markedly  oval.  The  Platyptiliid  larvsB 
are,  when  jroung,  and  sometimes  throughout  life,  internal  feeders,  of  a 
form  that  is  fairly  cylindrical,  whilst  those  of  the  Alucitines  are  chiefly 
external  feeders,  and  considerably  flattened.  The  Platyptiliid  larvae  of 
Marasmarcha,  StenoptUiay  etc.,  although  external  feeders  after  hyber- 
nation, retain  a  very  typical  cylindrical  outline,  whilst  the  Alucitine 
larvsB  of  Hellifuia,  and,  to  a  certain  extent,  Adaina  (an  internal  feeder 
throughout  life),  are  a  little  flattened.  The  Plafcyptiliine  (^ens,  atrict.) 
Iarv89,  too,  have  enlarged  unjointed  secondary  skin-points,  those  of  the 
Alucitines  being,  except  in  a  few  cases,  entirely  without  them. 

The  Platyptiliid  pupa  is,  compared  with  the  Alucitid,  smooth,  the 
latter  being  usually  abundantly  supplied  with  complicated  wart-like 
structures  carried  on  from  the  larval  stage ;  the  former,  too,  is  longer 
and  more  cylindrical,  the  latter  somewhat  shorter  and  more  flattened, 
whilst  the  fringes  of  fine  hairs,  found  on  the  wings,  legs  and  antennsB 
of  the  Alucitine  pupa,  e,g,^  Oidaematopharus  {It^dactyla),  Ovendenia 
(septodactyla)^  Porrittia(j^alactodactyla),  etc.,  are  entirely  wanting  in  most 
Platyptiliid  pupae,  e.g.,  Eucnemidaphorus  (rhododactyla),  PlatyptUia 
(isodactylus),  etc.  The  fine  regular  transverse  wrinkles,  seen  in  the 
Agdistid  pupa,  are  also  present,  and  hardly  more  irregularly,  in  the 
Platyptiliine  pupa,  whilst  in  the  Alucitine  pupa,  markedly  in  that  of 
Otdaematophotus  {lithodactyla),  they  are  much  larger  and  coarser. 

In  the  Platyptiliid  imagines  there  is  a  generaJ  tendency  towards  a 
triangular  shape  of  the  forewing,  with  somewhat  pointed  angular  apex, 
considerable  length  of  outer  margin,  and  marked  development  of  anal 
angle,  the  outer  points  of  the  fissure  also  showing  distinct  angulation. 
In  the  Alucitine  forewing,  the  plumules  are  more  linear,  the  apical 
and  anal  angles  obsolete,  and  their  edges  strongly  fringed  for  some 
distance  along  the  costal  and  inner  margins.  The  Platyptiliid  hind- 
wing  is  usually  less  deeply  fissured  than  that  of  the  Alucitines,  and, 
whilst  the  outer  margin  of  tbe  plnmules  still  retains  some  distinct  sign 
of  the  hind-marginal  outline  of  the  wing  in  the  former,  that  of  the 
Alucitine  plumules  is  obsolete  and  the  plumules  more  lineated.  The 
most  characteristic  imaginal  feature,  however,  is  the  structure  of  the  $ 
frenulum,  tbis  character  being,  indeed,  quite  critical  as  between  the 
two  families,  that  of  the  Platyptiliid  imago  with  a  single,  and  that  of 
the  Alucitine  with  a  double,  spina.  In  this  respect  the  Agdistids  show 
alliance  with  the  Platyptiliids  and  not  with  the  Alucitids. 

Family:  PLATVPnumiE. 
The  family  name  for  this  group  is  founded  on  PlatyptUiae,  Hb.,  the 
first  coitus  of  Hiibner's  family  Obtusae  (Verzeichni98,  p.  429),  the  other 
coitus  of  the  group  being  Amblyptiliae,  In  this  family  there  are 
apparently  four  distinct  subfamilies,  the  PlatyptUiinae^  the  Ambly- 
ptUiifMe,  the  Stefwptiliinaef  and  the  OxyptUincLei  although  the 
second    and    third    are    very    closely  allied.      Of  these,   on   many 
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characters,  the  Stenoptiliines  appear  to  be  the  most  generalised,  the 
Oxyptiliines  the  most  specialised.  Chapman  considers,  however,  ior 
varidud  reasons,  that  the  Platyptiliinea  are  the  most  generalised  of  tie 
family.  He  bases  his  opinion  on  the  following  details :  (1)  The  larval 
tubercles  in  structure  and  arrangement  come  nearest  to  those  of 
the  Agdistids.  (2)  The  pupa  is  nearest  to  the  Agdistids  in  smooth- 
ness, form,  etc.,  also,  though  it  has  the  dorso-lateral  keels  very 
highly  marked,  they  are  of  the  simplest  structure  and  carry  no  speciid 
developments  of  the  tubercles  on  them.  (8)  The  imago  has  the  most 
marked  hind-margins,  their  ancestors,  no  doubt,  had  good  hind- 
margins  ;  these  fail  a  good  deal  in  the  Stenoptiliids,  more  so  in  the 
Oxyptiliids,  where  they  are  sometimes  very  like  the  Alucitines. 

Throughout  the  family,  as  already  noted,  the  ovum  tends  to  a  rather 
cylindrical  outline.  The  larvsB,  too,  both  internal-feeding  and  external- 
feeding,  have  a  more  cylindrical  form  than  those  of  the  Alucitids. 
In  the  Platyptiliines  the  larval  tubercles  are  of  a  very  simple  character, 
comparatively  so  also  in  the  Amblyptiliines  and  btenoptiliines  but 
these  develop  into  more  or  less  complicated  warts  in  the  Oxyptilines, 
in  which,  in  its  highest  forms,  i  and  ii  form  a  single  dorsal  wart, 
and  iii,  iv,  v  and  viiare  also  complicated  wart-structures.  In  the 
Platyptiliids,  too,  the  larvae  are  characterised  by  a  very  general 
clothing  of  enlarged  secondary  skin-points  or  skin-hairs.  The  simple 
arrangement  of  the  tubercular  hairs  is  of  a  very  generalised  character. 
One  of  the  peculiarly  Platyptiliid  structures  is  that,  on  the  prothoracic 
plate,  the  tubercular  hairs  show  three  setas  along  either  side  of  its 
anterior  border,  whilst  behind  each  half  of  this  row  are  three  other 
setae,  not  in  a  row,  the  internal  one  being  well  in  front  of  the  posterior 
border  of  the  plate,  the  middle  one,  which  is  the  strongest,  being 
further  back,  but  nearer  the  middle  line  than  the  middle  hair  of  the 
front  row ;  the  third  rather  towards  the  extreme  end  of  the  plate 
than  part  of  a  posterior  row,  and  being  generally  the  weakest.  In 
Capperia  (fieterodactyla)  it  looks  as  if  each  hair  had  subdivided  and 
formed  a  little  group  of  hairs  without  distribution ;  it  is  aiso  to  be 
observed  that  the  larva  of  this  species  has  no  central  hairs  (?)  on  the  pro- 
thorax,  thus  following  the  Platyptiliid  type  \'^'  also  that,  in  the  larva  of 
this  species,  we  find  the  pale  central  line  (characteristic  of  the  Platyp- 
tiliids) that  divides  the  prothoracic  plate,  all  of  which  characters 
suggest  the  Oxyptiline  connection  with  the  Platyptiliid  stirps.  Its 
tubercles,  however,  are  modified  (as  in  the  Alucitids)  into  read  warts. 
On  the  other  hand,  the  larva  of  Cappm-ia  has  a  secondary  tubercle 
behind  i  and  ii  on  the  meso-  and  metathorax,  a  very  unusuad 
character  in  Platyptiliid,  and  very  usual  character  in  Alucitid,  larvae. 
In  faust,  with  the  exception  of  a  suspicious  mark  in  StenoptUia  ptei'o- 
dactyla  (fuscus)  in  this  position,  which,  however,  carries  no  hair,  it 
appears  not  to  be  present  in  any  Platyptiliid  larva  examined.  It  may 
be  associated  with  an  external-feeding  habit  (Chapman). 

The  Platyptiliid  pupae  are  smooth,  and  more  rounded  and  cylindrical 
than  the  Alucitine  form.  It  shows  a  waist  if  viewed  laterally,  but 
has  the  marked  ventral  curve  at  the  anal  end ;  in  fact,  it  shows  a 
marked  tendency  in  this  direction  towards  the  striking  Agdistid  pupal 

*  It  is  remarkable  that  the  larva  of  Alucita  pentadaetyla  is  the  only  Aluoitine 
species  of  those  examined  without  these  central  hairs  (Chapman). 
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oharaoiers.  The  smoothness  is  varied  in  the  more  or  less  external- 
feeding  (in  the  larval  stage)  species  by  the  presence  of  remarkable  dorsal 
projections  (Amblyptiliinos),  or  armed  processes  (0zjptiline8)i  bnt  still 
the  pupaB  are  essentially  smooth .  The  Oxyptiline  pupaa  have  a  particularly 
hairy  appearance.  It  is  to  be  noted  that  Marasmardia  {lunaediictyla)^ 
AmblyptUia  {cosmodactyla,  etc.),  and  Capperia  (heterodactyla)  possess  the 
most  exposed-feeding  larvae  of  the  family.  The  processes  just  referred  to 
as  present  in  the  more  specialised  pupiJ  forms  are  remarkable  develop- 
ments of  a  dorso-lateral  ridge,  carrying  hooked  structures  on  which  the 
trapezoidal  tubercles  are  placed.  Marasmarclia,  belonging  perhaps  to 
the  Oxyptiline  section,  has  an  almost  identical  pupa  with  Amblyptilia, 
whilst  the  Oxyptilines  themselves  have  a  similar  structure  on  the 
anterior  part  of  the  dorsum  only,  on  the  posterior  part  the  ridge  is 
modified  into  a  structure  almost  identical  with  the  dorsal  fan-ridge  of 
certain  Alucitid  pupas.  The  Stenoptiliine  pupae,  with  no  armature 
except  the  simple  generalised  setae  carried  forward  to  this  from  the 
larval  stage,  are  paralleled  by  pupae  of  equally  simple  structure  in  the 
Platyptiliines.  The  pupa  of  Eucnemidophorus  shows  the  commencement 
of  the  latero-dorsal  ridge  which  carries  the  trapezoidal  tubercles,  and 
which  is  so  remarkably  developed  in  AmblyptUia  and  Marasmarclia,  so 
similar  is  it  in  these  that  one  is  left  in  doubt  as  to  whether  the  latter 
is  really  Amblyptiliine  or  Oxyptiline,  and  ends  in  our  supposing  that 
it  is  an  offshoot  of  the  former,  that  has  already  developed  certain 
imaginal  characters  (chiefly  neurational)  belonging  to  the  latter. 
Chapman  notes  (t/t  litu)  that  Marasmarclia  is  an  Amblyptiliid  genus 
thafc  has  specialised  its  imago  without  carrying  the  larva  on. 
Although  of  little  service  for  detailed  structural  purposes,  reference 
to  Buckler's  figures  of  some  of  the  different  forms  of  Platyptiliid  pupae 
(Larvae,  etc.,  pi.  clxiii.,  figs.  2c,  86-8c,  46  and  9e),  representing  four 
distinct  types,  may  prove  interesting.  Of  these,  that  of  E,  rhodo- 
dactyla  (2c)  appears  to  be  the  most  like  those  of  the  Alucitids,  the 
frontal  beak  being  but  little  developed ;  that  of  GUlmeria  ochrodactyla 
(86-8c),  on  the  other  hand,  is  remarkably  developed,  being  exceptionally 
elongated  frontally  with  an  outward  and  downward,  somewhat  ventral, 
curve.  That  of  Platyptilia  isodactylus  (46)  tends  in  the  direction  of 
the  last,  but  is  much  less  markedly  developed,  whilst  that  of  Adkinia 
bipunctidactyla  is  less  pointed  frontally  than  that  of  P.  isodactylus. 

The  imaginal  characters  of  this  family  are  most  marked.  These 
have  already  been  dealt  with  {antea)  and  may  be  briefly  noted  as — (1^ 
The  angulated  outline  of  forewing.  (2)  The  less  highly  developea 
fissures  of  the  hindwing.  (8)  The  anal  nervure  alone  entering  the 
third  plumule  of  hindwing.  (4)  The  discoidal  cell  of  the  forewing 
closed  by  a  vertical  (or  only  slightly  outwardly  inclined)  transverse 
nervure.  (6)  The  $  frenulum  with  only  a  single  spina.  (6)  The 
plumules  of  the  hindwings  differently  shaped.  (7)  The  frequent 
presence  of  scale-tufts  on  the  third  plumule  of  the  hindwing. 

The  Palaearctic  Platyptiliids,  with  very  few  exceptions,  hybernate 
as  larvae  in  the  second  stadium.  At  this  stage  they  are  all  internal- 
feeders,  i,e,,  miners,  although  many  feed  more  or  less  exposed  after 
hybernation.  Typical  among  these  are  Adkinia  bipunctidactyla^ 
StenaptUia  fuscus,  Platyptilia  gonodactyla,  etc.  Some  of  them, 
however,  must  do  little  real  resting  once  the  foodplant  has  begun  to 
grow,  witness  the  size  of  some  larvae  of  P.  gonodactyla,  P.  isodactylus 
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and  Adkinia  hvpunctidactyla^  in  the  earliest  shoots  of  their  foodplants, 
although  it  must  be  confessed  that  they  grow  very  rapidly  in  their  final 
stadia  and  are  also  double- brooded.  The  size  of  the  larva  of  P. 
calodactyla  {zetterstedtit)  in  spring  also  suggests  a  possibility  of  very  early 
spring-  (if  not  winter-)  feeding.  Still  the  larvsB  all  appear  to  go  into 
winter-quarters  in  their  second  instar.  On  the  other  hand,  the  larvs 
of  Stenoptilia  fuscus,  Marasmarcha  luruudactyla,  etc.,  appear  to  remain 
quite  tiny  until  comparatively  late  in  the  spring,  and  then  to  feed  up 
pretty  quickly.  Amblyptilia  cosmodactyla  (aecmthodactyla)  and  A. 
punctidactyla  are  striking  exceptions  to  this  rule,  hybernating  as 
imagines  and  laying  their  eggs  apparently  in  May  and  June  of  the 
following  year. 

Subfamily:  PuLTTPTiLnNJE. 
Tribe:   Platyptiuidi. 

This  tribe  is  readily  recognised  in  the  imaginal  stage,  by  the 
squared  outline  of  the  apical  area  of  the  forewings,  the  two  lobes  of 
which  are  so  far  similarly-shaped  that  each  has  a  distinct  and  well- 
developed  anal  angle.  In  the  hindwings  the  plumules  are  differently 
shaped,  the  first  fissure  being  markedly  less  than  the  second,  whilst 
the  third  plumule  usually  carries  a  tuft  of  black  scales  on  its  hind- 
margin. 

Whether  we  are  accurate  in  treating  these  as  the  most  generalised 
of  the  Platyptiliids  or  not  may  be  open  to  question.  In  the  larval  stage, 
this  tribe  most  distinctly  has  the  least  specialised  tubercles,  and  the 
setaB  are  of  the  simplest  form.  It  is  possible  that  the  earliest  plume 
species  had  larvae  that  were  miners,  and  that  Agdistines  and  Alucitines 
have  specialised  farthest  away  from  them  as  external-feeders  in  different 
directions,  whilst  the  Stenoptiliids,  etc.,  retain  the  habit  in  the  early  larval 
stages  and  specialise  in  their  tubercles  towards  the  Alucitines  in  the  later 
stadia;  the  Oxyptilids  retain,  within  theirlimits,larv8aof  internal-feeding 
habit  when  young  and  external  when  older,  and  others  that  are  entirely 
external-feeders.  Among  the  Platyptiliids  {sens,  rest,)  we  have  those 
that  have  remained  miners  and  have  remained  simple  in  their  armature 
in  consequence.  Then,  with  regard  to  the  secondary  hairs,  one  also 
finds  the  Platyptiliids  differing  from  the  rest;  in  the  other  groups 
these  (whether  scattered  on  skin  or  supplementary  in  tubercular  warts) 
are  true  hairs,  whilst  in  the  Platyptilias  they  are  merely  enlarged  skin- 
points  and  not  true  hairs. 

It  is  to  be  noted  that  the  larvae  of  Fredericina  have  no  secondary 
skin-hairs,  in  that  of  PlatyptUia  (isodactylus)  they  are  wanting  on  the  pale 
areas,  whilst  in  Gillmeria  (paUidactyla)  they  are  numerous.  Another 
very  important  larval  character  is  that,  on  the  meso-  and  metathorax, 
tubercles  i  and  ii  have  separate  hairs,  and  are  placed  in  transverse  line 
across  thorax,  as  in  Agdistids,  whilst  in  all  the  other  Platyptiliinee 
(EucnemidophornSf  Amblyptilia ,  etc.),  i  and  ii  are  conjoined  on  thorax 
on  either  side  of  median  line ;  again,  iv  and  v  present  separate  hairs 
on  a  single  plate,  not  showing  the  conjoined  bases  of  Eucnemidopliorus, 
Amblyptilia  and  Adkinia ,  nor  the  further  developed  wart-like  structure 
of  Stenoptilia ;  further,  the  accessory  post-spiraculars  are  both  absent 
throughout  the  Platyptilias,  nor  are  there  any  enlarged  secondary 
hairs,  whilst  the  assumed  higher  Platyptiliids  present  at  least  some 
traces  of  them,  being  least  developed  apparently  in  Adkinia  zopho- 
dactylus. 
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Jordan  states  {Ent.  Mo.  Mag.,  xviii.,  p.  74)  that  the  Platyptiliid 
species  {$en$.  rest.)  have  larvie  that  are  generally  internal-feeders  in 
oomposite  plants :  according  to  Walsingham,  the  larvte  of  P. 
cardiddactyluH  are  gregarious  in  the  heads  of  thistles  (reminding  one  of 
the  feeding-habit  of  the  spring- feeding  larvie  of  P.  gonodactyla^  although 
those  of  the  latter  species  live  singly),  whilst  those  of  P.  orthocarpi  feed 
on  the  buds  and  flowers  of  Orthocarpus,  one  of  the  Sorophulariids. 

It  is  interesting  to  observe  that  this  group  presents  larva  that  still 
retain  a  certain  remnant  of  the  cocoon-forming  habit,  0.g.,  Fredericina 
(ealodaetyla),  Platyptilia  {i$odaetyluSy  gonodactyla) ;  it  appears,  however, 
to  have  been  lost  in  GUlnteria.  Here  it  is  probably  the  remnant  of  a 
former  ancestral  habit.  On  the  Alucitid  side,  in  Adaina  {microdactyla), 
on  the  other  hand,  the  puparium  is  a  comparatively  recent  acquire- 
ment, and  may  be  more  properly  regarded  as  not  really  a  cocoon  at  all, 
but  the  hybernaculum,  used  later  for  pupation. 

The  pupa  of  Platyptilia  is  apparently  little  specialised.  It  is 
short  and  thick,  that  of  the  Stenoptiliids  being  decidedly  more  long 
and  slender,  after  the  etyle  of  the  Agdistids,  smooth  and  with  simple 
setaa,  and  is,  as  far  as  regards  tubercles,  the  most  primitive  of  all  the 
Platyptiliine  pupee,  indeed,  so  minute  are  the  primitive  setsB  that  they 
can  only  be  discerned  with  a  powerful  lens;  the  Stenoptiliines  are 
somewhat  close,  and  so  also  is  Exumemidophoruz^  but  the  former  lead 
on  to  Marasmarcha  and  AmUyptiltay  and,  although  not  presenting  the 
remarkable  developments  exhibited  by  the  latter,  are,  however,  already 
considerably  specialised. 

We  have  already  noted  the  peculiarity  of  the  wing  form;  ia 
addition  we  may  note  that  the  apex  of  the  forewing  is  also  sometimes 
drawn  out  so  as  to  be  slightly  hooked.  We  have  further  drawn 
attention  to  the  peculiarly  Platyptiliid  wing-form  exhibited  in  the 
undivided-wing  genera  Ockyrotica  and  Steganodactyla,  and,  indeed, 
except  for  the  fissures,  there  is  little  difference  in  the  outline  of  these 
and  the  strict  Platyptiliid  species.  Little  is  known  of  the  course  of  the 
development  of  the  scales  on  the  third  plumule  of  the  hindwing. 
They  really  characterise  the  whole  family,  Platyptiliidae,  and  their 
absence  in  this  group  seems  rather  to  be  a  suggestion  of  specialisation 
than  otherwise;  thus  GiUmeria  {ochrod€Lctyla)i  Buckleria  (paludum), 
StenoptUia  {ptsrodactyla),  etc.,  appear  to  have  lost  them.  Chapmaa 
suggests  that,  theoretically,  in  Platyptiliids  (including  Oxyptilids  and 
Stenoptiliids)  these  black  scales  exist  all  along  the  margin,  but  are  more 
developed  at  particular  points  more  or  less  different  in  each  species. 
It  is  oftentimes,  of  course,  not  the  same  patch  developed  in  all  species 
or  the  same  little  group.  B.  paludum,  which  has  practically  lost  them 
stDl  occasionally  shows  traces  of  them.  Chapman  has  an  example 
with  traces  of  them  on  one  side  only,  and  another  with  traces  only  on 
the  other  side.  Again,  as  between  the  Stenoptiliids  and  the  Plat3rp- 
tiliids,  it  is  to  be  noted  that  the  latter  have  the  neuratton  of  the  fore- 
wings,  as  represented  by  the  nervure  forming  the  upper  boundary  of 
the  discoidal  cell,  more  generalised  than  the  former  (see  Hofmann,  Die 
deutsch.  Pteroph.,  pi.  ii.,  fig.  1,  for  Platyptiliid  form).  It  is  noticeable 
also  that  the  Platyptiliids,  that  mine  in  the  larval  stage,  have  traces 
of  the  more  usual  wing-markings,  a  character  largely  lost  in  those 
assumed  to  be  of  more  specialised  wing-structure.  It  may  be  worthy 
of  remark  here  that,  in  all  these  considerations,  one  has  to  calculate 
on  cross-characters,  i.e.j  specialisations  in  certain  directions  and  not  in . 
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others,  e.g,y  the  Alucitines  (as  represented  by  Alucita  pentadactyla)  have  a 

bighlj  specialised  wing-form  compared  with  any  Platyptiliine,  whilst 

there  can  be  no  doubt  whatever  that  the  <*double  spina"  of  thefranulum 

of  the  former  is  more  generalised  than  the  '' single  spina"  of  the 

frenulum  of  the  latter. 

Our  tribe  PlatyptUiidi,  as  the  genus  PlatyptUuSy  is  thus  diagnosed 

by  Wallengren  {Kong.   Svensk,  Vaten.  Akad,  HandL,  iii.,  p.  11)  at 

length : 

Antennas  of  both  sexes  with  very  short  cilia.  Forehead  adorned  with  a  more 
or  less  elongated  tuft.  Palpi  longer  than  the  head,  rather  rounded,  sUghtiy 
ascending,  with  the  last  joint  more  or  less  elongated,  sometimes  a  little  drooping. 
Legs  longer,  slender,  the  tibiaB  sometimes  thickened  towards  the  apex.  First  pair 
of  spines  on  the  posterior  tibisB  slightly  unequal,  second  pair  almost  equal,  shorter 
than  the  shortest  spine  of  the  first  pair.  Anterior  wings  not  divided  to  the  third 
part  of  their  length,  the  segments  broad,  the  posterior  segment  almost  hatchet- 
shaped,  the  posterior  angle  of  both  segments  well-marked.  The  segments  of  the 
inferior  wings  more  slender,  the  third  division  with  the  anal  angle  sufficiently 
marked  but  nearer  to  the  base.  The  anterior  wings  flat,  covering  the  inferior  when 
at  rest.  The  veins  of  the  anterior  wings  ten  in  number ;  first  and  second  separate, 
ooming  from  the  base,  the  third  from  the  posterior  margin  of  the  cell,  all  running 
into  the  posterior  segment,  the  sixth  ooming  out  near  the  anterior  angle  of  the  cell,  and 
running  into  the  posterior  angle  of  the  anterior  segment,  the  seventh  two-branched, 
coming  out  from  the  anterior  angle  of  the  cell,  and  running  into  the  apex  of  the 
anterior  segment,  the  eighth  and  ninth  coming  out  from  the  anterior  side  of  the 
oell  and  running  into  the  anterior  margin  of  the  wing,  the  tenth  coming  from  the 
base  and  ending  almost  in  the  middle  of  the  anterior  margin.  The  cell  well 
marked,  with  a  very  slender  little  transverse  vein,  almost  straight,  dosed.  Veins 
of  the  posterior  wings  three  in  number,  the  first  coming  from  the  base,  two- 
branched,  running  into  the  anterior  segment,  the  second  three-branched,  running 
into  the  second  division,  and  the  third  simple,  running  into  the  third  division.  No 
cell. 

Hofmann  gives  {Die  Detitsch.  Pteroph,,  pp.  86  et  $eq,)  a  further 
excellent  diagnosis  of  the  group.  He  notes  the  neuration  as  being  not 
different  from  that  of  Eucnemidophorus,  and  adds  the  following  account 
of  the  general  character  of  the  markings  to  be  found  in  the  group :  *^  The 
<3osta  and  inner  margin  of  the  forewing  are  rather  darker  than  the  central 
area ;  the  former  is  usually  sprinkled  with  fine  white  dots ;  behind  the  spots 
or  the  streak  at  the  fissure,  a  paler  area  may  usually  be  seen  which  ex- 
tends faintly  over  the  upper  segment  or  lobe,  but  sometimes  also  passes  on 
to  the  lower  segment,  thus  forming  a  pale,  though  indistinct,  transverse 
band  just  before  the  fissure ;  a  fine  bright  transverse  line  often  runs 
across  both  the  segments ;  on  the  underside,  the  lighter  area  behind 
the  costal  triangle  and  the  transverse  line  across  the  two  segments  are 
noticeable.  The  1st  segment  of  the  hindwings  often  has  a  bright 
spot  or  transverse  line,  straight  or  diagonal,  before  the  apex ;  the  1st 
and  8rd  segments  are  often  dusted  with  white,  the  2nd  segment,  on  the 
other  hand,  is  always  unicolorous.  The  fringes  of  the  segments  of  the 
forewings  have  a  dark,  more  or  less  thick,  basal  line,  which  penetrates 
sometimes  more  and  sometimes  less  deeply  into  the  mouth  of  the 
fissure,  and  also  runs  round  the  anal  angle  of  the  lower  segment.  On 
the  inner  margin  of  the  forewings,  below  the  fissure  and  beyond  the 
centre,  there  is  a  small  black  tuft  of  scales  in  the  fringe.  At  the  place 
where  the  anal  angle  of  the  Brd  segment  of-  the  hindwing  would  be, 
there  is  a  tooth-shaped,  or  stripe-like,  collection  of  black  scales  in  the 
hind-marginal  fringe.  The  posterior  part  of  the  thorax  and  the  1st 
segment  of  the  abdomen  are  mostly  whitish,  or  whitish-yellow  in 
colour.     The  front  and  middle  tibice  somewhat  thickened  at  the  ends 
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with  dark  sealing,  the  pale  hind  tibise,  as  a  rule,  ringed  with  darker 
colour  in  the  centre  and  at  the  ends." 

The  same  author  (op.  cit,  p.  88)  also  gives  a  detailed  acoount,  with 
figures,  of  the  <^  genital  organs.  He  says  that,  in  the  different  Platyp- 
tiliid  species,  the  various  parts  (pi.  iii.,  figs,  la-c)  show  little  or  no  differ- 
ence. The  dorsal  plate  of  the  ninth  segment  consists  of  two  symmetrical, 
nearly  square,  parts,  which  become  somewhat  narrower  behind,  and 
have  rounded  corners  and  are  bent  inwards  slightly  at  the  sides ;  they 
have  their  exterior  margins  bent  downwards ;  a  strong,  mostly  hairy, 
uncus  (representing  the  tenth  dorsal  plate),  bent  decidedly  downwards, 
arises  in  the  median  line  between  the  two  halves  of  the  ninth  dorsal 
plate.  The  genital  claspers  are  extended,  over-reaching  the  uncus,  and 
strongly  concave  on  their  inner  surface.  The  ninth  ventral  plate  is 
small,  square  and  emarginate  behind,  or  oval  and  furnished  with  a 
short  point  behind. 

When  at  rest,  the  wings  are  held  horizontally,  flat,  and  at  right 
angles  to  the  body,  so  as  to  form  a  straight  line ;  the  hindwings  drawn 
up  under  the  forewings  ;  the  insects  cling  by  the  front  and  middle 
legs,  whilst  the  hind  legs  stand  out  behind  and  away  from  the  body, 
or  otherwise  have  the  tarsi  crossed  over  the  tip  of  the  abdomen.  A 
similar  habit  prevails  in  Eucnemidophorus,  Amblyptilia^  etc. 

Hofmann  gives  the  following  diagnostic  table  of  the  Platyptiliid 
species  found  in  Germany  {Die  deutsch.  Pteroph.,  pp.  89  et  seq.) : — 

I.  The  third  plumule  with  a  dark  toft  of  scales  on  the  inner  margin  near  the 
apex — metzneri,  Zell. 

n.  The  third  plumule  with  a  dark  tooth-  or  streak-like  tuft  of  poales  in  the 
centre  of  the  inner  marginal  fringe  (sometimes  only  very  faint  or  even  quite  absent). 
A.  Palpi  and  frontal  tuft  about  as  long  as  the  head,  or  somewhat  shorter ; 
frontal  tuft  more  or  less  exceeded  by  the  tips  of  the  palpi. 
1.  With  only  one  light  band  across  both  lob^  (as  the  pale  spot  before  the 
cleft  is  never  developed  into  a  complete  transverBe  band), 
a.  With  dark  costal  triangle*, 
a.  Expanse   12mm.     Forewings   grey-brown, 
with    little   yellowish     mixture,    strong 
white  B<»Jing,  and  not  sharply  defined 
darkening  of  the  inner  tip  in  contrast  with 
the  rest  of  the  wing  surface;   the  dark 
basal  line  of  the  outer  marginal  fringes  of 
the  fore-tip  interrupted  by  a  white  spot ; 
the  black  scales  of  the  inner  margin  of 
the  third  feather  form  only  a  short  streak 

or  spot         gonodaetyla,  Schiff. 

/3.  Small,  9*5mm.-10mm.,  dark  greyish-brown 
with  little  white  scaling ;  the  dark  basal 
line  of  the  outer  marginal  fringes  of  the 
fore-tip  not  interrupted.  The  scale-spot 
in    the    inner  marginal  fringes  of   the 

third  feather  very  small farfareUaf  Zell. 

y.  Large,  14mm. -15mm.,  oohreous-yellow;  first 
feather  below  unmarked  (rarely  with  an 
indication  of  a  fine  yellowish  transverse 
line  before  the  apex).  The  dark  basal 
line  of  the  outer  marginal  fringes  of  the 
fore-tip  not  interrupted.  Costal  triangle 
curtailed  below.  The  accumulation  of 
black  scales  in  the  inner  marginal  fringes 
of  the  ^ird  feather  streak-like  and  rather 
long rumoraUi,  Zell. 

*  The  four  species  a-d  have  similarly  formed  genitalia  in  the  d  (Hofmann). 
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9.  Small,  10mm.-llmm.,oohreoo8-yellow;  first 
feather  below  inyariably  with  a  white 
transverse  line  before  the  tip  (sometimes 
indistinct).  Basal  line  of  the  outer  mar- 
ginal fringes  of  the  fore-tip  mostly  inter- 
rupted in  the  centre.  Costal  triangle 
running  to  a  point  below.  The  shading* 
of  the  hind-tip  sharply  defined  against  the 
yellow  ground  colour;  scale  tuft  in  the 
inner   marginal    fringes   of    the   third 

feather  dot-Uke zetterstedtii,  Zell. 

b.  Without  dark  costal  tr\tLng\e—4»odactylu8t  Zell.  {timilidtictyla.  Dale, 
by  error.}) 
2.  With  two  bright  transverse  lines,  one  just  before  the  cleft  and  a  second 
across  the  centre  of  both  lobes — teuaradactyltu,  Linn. 
B.  Palpi  and  frontal  tuft  much  longer  than  the  head  ;  ht>ntal  tuft  reaches 
to  tbe  tips  of  the  palpi ;  upper  lobe  very  acute.    Fringes  with  darker 
basal  line.    Tellow  species. 

1.  Ochreous-yellow,   with    mostly   very   distinctly 

expressed  brown  markings       ochrodactyla,  Hb. 

2.  Almost  unicolorous,  rusty  yellow,  without  clearly 

expressed  markings bertranUt  Bdss. 

We  give  this  tabulation  simply  because  of  its  value  in  discriminating 
the  species ;  as  being  of  scientific  value  in  showing  the  alliance  of  the 
groups  it  is  poor  enough,  although  the  separation  of  metznen^  on  the 
one  hand,  and  ochrodactyla  and  pallidactyla  {bertrami)  on  the  other, 
appears  to  be  sound. 

The  natural  subdivisions,  details  of  which  will  be  given  in  our 
-consideration  of  tbe  separate  genera,  appear  to  us  to  be  as  follows : 

A.  Palpi  or  frontal  tuft  as  long  as,  or  shorter  than,  the  head. 

I.  With  the  black  scales  markedly  collected  in  a  small  patch  near  the  apex  of 

the  third  plumule — Mariana  metzneriy  Zell. 

II.  With  the  black  scales  markedly  collected  in  a  small  patch  near  the  centre 

of  the  third  plumule, 
a.  With  dark  costal  triangle,  and  two  transverse  lobal  lines,  or  bands,  more 

or  less  clearly  defined,  one  before  fissure,  the  other  across  lobes — 

Frbderzcina  tes$eradaeiyla,  L.,  calodactyla^  Schiff.,  nemoraUt^  Zell. 
/8.  With  dark  costal  triangle,  and  one  clearly  defined  (external  one)  lobal 

transverse  line — Plattptilia  farfareUaj  Zell.,  gonodaetyUit  Schiff., 

isodaetylut,  Zell. 

B.  Palpi  and  frontal  tuft  longer  than  the  head. 

I.  With  the  black  scales  on  the  third  plumule  absent, 
a.  With  the  dark  costal  triangle  obsolete — Gillmebja  ochrodactyla,  Hb., 
pallidactyla^  Haw. 

Genus :  Fbedericina,  Tutt. 

Synonymy.— Genus :  Frederiolna,  Tutt,  "  Ent.  Record,"  xvii.,  p.  87  (1905). 
Alaoita,  Schiff.,  >«Sys.  Verz.,"  1st  ed.,  p.  146  (1776);  2nd  ed.,  p.  128  (1801); 
Hb.,  '^Eur.  Schmett.,"  pi.  ii.,  fig.  7  (1804),  pi.  vii.,  figs.  87-38  (1828); 
Zett.,  **Ins.  Lapp.,"  p.  1012,  var.  a-b  (1840).  Platyptilia,  Hb.,  "Vera.,"  p. 
429  (1825) ;  Zell.,  •'  Linn.  Ent.,"  vi.,  p.  333  (1852) ;  Stand,  and  Wocke,  "  Gat.," 
2nd  ed.,  p.  342  (1871);  Hein.  and  Wocke,  **  Schmett.  Dentsch.,"  iii.,  pt.  2,  p. 
786(1877);  Frey,  "Lep.  Schweiz,"  p.  428  (1880);  Tutt,  "Young  Nat.,"  x.,  p. 
168  (1889) ;  xi.,  p.  179  (1890) ;  ••  Pter.  Brit.,"  p.  48  (1896) ;  Meyr.,  "  Trans.  Ent. 
Soc.  Lond.,"  p.  486  (1890) ;  Hofmann,  '*  Deutseh.  Pteroph.,"  p.  48  (1896) ;  Meyr., 
**  Handbook,"  p.  434  (1896);  Stand,  and  Beb.,  '*Cat.,"  8rd  ed.,  p.  72  (1901). 
Pterophoras,  Dup.,  **  Hist.  Nat.,"  xi.,  p.  662,  fig.  9  (1888) ;  Zell.,  "  Isis,"  p.  777 


*  In  several  specimens  of  gonodactyla  and  zetterstedtii  there  is  no  shading  of 
the  hind-tip,  in  which  case  only  the  grey-brown  or  yellow  coloration  of  the  hind-tip 
is  respectively  distinctive  (Hofmann). 

I  SimUidactyla,  DeAe^lithodactyla,  Tr.,  and  has  nothing  to  do  with  this 
genus.  Hofmann  is  here  possibly  dealing  with  isodaetylus,  Zell.,  under  the  name 
of  timilidactyla,  Dale.  The  species  often  has  a  fairly  developed  costal  triangle  (Tutt). 
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(in  part)  (1841);  Dap.,  ♦*Cat.  Meth.,"  p.  381  (in  part)  (1846);  Tgstrm.,  "Finl. 
Fjar.,"  p.  164  (1847) ;  Frey,  "  Tin.  and  Pter.."  p.  403  (1856) ;  Sta.,  "  Ent.  Ann.," 
ii.,  p.  44  (1866) ;  "Man.,"  ii.,  p.  441  (1859).  Platyptilas,  Zell.,  "Isis,"  p.  777 
(1861) ;  H.-Sch.,  •*  Sys.  Bearb.,"  v.,  p.  368  (1865) ;  Wallgrn.,  **  Skand.  Fjader.." 
p.  11  (1859) ;  Wooke,  "  Stett.  Ent.  Ztg.."  xziii.,  p.  254  (1862) ;  Jord.,  "  Ent.  Mo. 
Mag.,"  p.  121  (1869);  Nolck.,  "Lep,  Fn.  Estl.,"  p.  801  (1871).  Amblypiilia, 
Soath,  "Ent.,"  xv.,  p.  34  (1882). 

The  genus  Fredericina  was  created  in  1905  [Ent,  Rec,  xvii., 
p.  37),  when  calodactyla,  S.V.  {  —  zetterstedtiif  Zell.),  was  named  as  the 
type.  This  became  necessary  owing  to  the  discovery  of  certain  marked 
differences  that  were  found  to  occur  in  the  early  stages  when  compared  with 
Platyptilia.  The  egg  is  long,  roughly  cylindrical,  somewhat  inclined  to 
the  brick- shape  of  the  Agdistid  egg,  the  micropylar  end  being  wide 
and  flattened,  its  nadir  more  elongated  and  rounded,  and  with  only  faint 
traces  of  surface  reticulation.  The  larva  is  peculiar  in  that  it  is  without 
any  trace  of  the  enlarged  skin-points  or  skin-spines  (not  true  skin- 
hairs)  which  are  to  be  found  in  Platyptilia,  Gillmeriay  etc.  As  these 
are  quite  aui  yenens  among  '*  plume "  iarvaa,  it  would  appear  that 
Fredericina  is  a  generalised  form  and  never  had  them.  Skin-hairs 
(as  described  elsewhere  among  the  plumes)  are  absent  in  the  Platyp- 
tiliids,  but  they  are  well  provided  with  these  little  unjoin  ted  spines, 
which,  however,  as  already  noted,  are  absent  in  Fredericina.  The  larval 
dorsal  tubercles  of  the  meso-  and  metathorax  show,  in  F.  calodactylay 
the  dorsal  hairs  (i  and  ii)  of  either  side  on  a  separate  plate,  but  these 
so  close  together  that,  in  some  instances,  it  is  not  quite  clear 
that  they  are  really  separate.  In  Platyptilia  {gonodactyla)  they 
are  in  every  case  both  on  the  same  plate.  The  larva  of  this 
genus  forms  a  puparium  in  which  to  pupate  as  in  Platyptilia, 
The  pupa  shows  the  double  dorsal  ridge  weak  ;  the  nosehorn  sharp 
(0.6mm.  long  in  F,  calodactyla)^  the  anal  end  blunt,  the  cremaster  with 
very  few  hairs ;  the  posterior  borders  of  abdominal  segments  smooth ; 
the  colour  homogeneous  and  dark.  Judged  by  external  imaginal 
characters,  nemoralis  and  tesseradactyla  belong  to  Fredericina.  This 
suspicion  may  be  entirely  upset,  when  more  is  known  of  the  early 
stages.  Speaking  of  the  closely-allied  pairs  of  Platyptiliid  species, 
likely  to  be  mistaken  for  each  other,  e.g.,  gonodactyla  and  farfarella, 
calodactyla  and  nemoralis,  Hofmann  observes  that  they  may  be  readily 
recognised  as  distinct  species  by  the  differences  in  the  apophyses  of  the 
penis  and  of  the  ninth  ventral  plate. 

Fredericina  calodactyla,  Schiff.  and  Denis. 

Sykonymy. — Species :  Calodactyla,  SchifiF.  and  Denis,  "  Sohmett.  Wien.,"  1st 
ed.,  p.  146  (1775) ;  111.,  **  Sohmett.  Wien.,"  2nd  ed..  p.  128  (1801) ;  Hb.,  "  Schmett. 
Eur.,"  Aluc.  pi.  ii.,  fig.  7  (1804) ;  *'  Verz.,"  p.  429  (1825).  Petradaotyla,  Hb., 
"  Schmett.  Ear.,"  Aluc,  pi.  vii.,  figs.  37,  88  (circ.  1823) ;  '*  Verz.,"  p.  429  (1825). 
Calodaotylas,  Dap.,  **  Hist.  Nat.,"  xi.,  p.  652  in  part,  pi.  313,  fig.  9  (1838).  Tes- 
■eradactyla,  varsi  a-h,  Zett.,  '•  Ins.  Lapp.,"  p.  1012  (1840).  Zeiteraftedtii,  Zell, 
**  Isis,"  p.  777  in  part,  vars.  a  et  h,  pi.  iv..  figs.  3-4  (1841) ;  Standfuss,  *' Stett. 
Ent.  Zeii.,"  p.  156  (1848) ;  Dup.,  "  Cat.  Meth.,"  p.  381  in  part  (1845) ;  Tgstrm., 
"Finl.  Fjar.,"  p.  154(1847);  ZeU.,  "  Lmn.  Ent.,"  vi.,  p.  333  (1852);  H.-Sch., 
*'  Sys.  Bearb.,"  v.,  p.  368  (1856) ;  Frey,  •»  Tin.  Pter.  Sch.,"  p.  403  (1856) ;  "  Lep. 
der  Sehweiz,"  p.  428  (1880);  Stainton,  '*  Ent.  Ann.,"  ii.,  p.  44  (1856);  ''Man.,"  ii., 
p.  441  (1859) ;  Wallgrn.,  "Skand.  Fjad.,"  p.  11  (1859);  Jord.,  ''Ent.  Mo.  Mag.," 
vi.,  p.  121  (1869);  viii.,  p.  137  (1871);  Nolck.,  "Lep.  Fn.  Estl.,"  p.  801  (1871); 
Hein.  and  Wocke,  "  Sohmett.  Deutsch.,"  iii.,  pt.  2,  p.  785  (1877) ;  Staad.,  "  Hor. 
Sec.  Ent.  Ross.,"  xv.,  p.  423  (1880);  Snell.,  "De  Vlind.,"  ii.,  pt.  2,  p.  1020  (1882); 
South,  "  Ent.,"  XV.,  p.  33  (1882) ;  xxii.,  pp.  29, 103  (1889) ;  Leech,  "  Brit.  Pyr.." 
etc.,  pi.  xvi.,  fig.  7  (1886);  Tatt,  "  YoangNat.,"  xi.,  p.  179  (1890);  "Pter.  Brit.," 
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p.  48  (1895) ;  Hofmn.,  '*  Deutsoh.  Pter./'  p.  48  (1895) ;  Meyr.,  "  Handbook,  etc.," 
p.  484  (1895);  Staud.  and  Reb.,  "Cat./'  3rd  ed.,  p.  72  (1901);  Barrt.,  "  Lep. 
Brit.  Isles,"  ix.,  p.  355  (1904).  M^adaetylus,  Mann,  "  Stett.  Ent.  Ztg.,"  p.  209 
(1850).  ZeitePBteditI,  Staud.  and  Wooke,  ''  Cat.,"  2nd  ed.,  p.  342  (1871) ;  Meyr., 
*'  Trans.  Ent.  Soc.  Lond.,"  p.  486  (1890).  Zettentedii,  Tuit., '' Toung  Nat.,"  x., 
p.  163  (1889).  Memoralis,  H.-Sch.,  ** Sys. Bearb.,"  v.. fig. 7  (1855) ;  South,  "Ent.," 
xW.,  p.  304,  pl.i.,fig.  19(1881).  ZetterstedtifLecb,  "Brit.  Pyr.,"  p. 54,pl.xvi.,fig. 
7  (1886).  TaeniadaotyluB,  South,  "  Ent.,"  xv.,  p.  34  (1882) ;  xxii.,  p.  30  (1889). 
[There  appears  to  us  to  be  little  doubt,  from  the  evidence  offered  by  Schiffer- 
iniiller's  oescription  of  calodactyla,  and  Hiibner's  figure  of  the  same,  that  both  are 
to  be  referred  to  this  species.  Certain  it  is  that,  in  both  cases,  they  are  Platyptilias, 
with  which  Hiibner,  in  the  VerzeichnUs,  p.  429,  places  them,  and  that  both  are 
the  same  species.  In  addition,  Charpentier  states  that  they  agree  (see  anted, ^  p.  76), 
and  thB,t  (fonodactyla,  Schiff.,  is  only  a  worn  calodactyla,  Schiff.  {anteut  p*  77),  a  mis- 
take that  might  readily  occur,  but  which  shows  also  that  both  are  Platyptilias. 
Zeller's  own  opinion  (/m,  1841.  p.  879),  that  **  hitherto  he  had  thought  that  calo- 
daett/Uit  Hb.,  fig.  7,  was  meant  for  zetterstedtii^  an  opinion  confirmed  by  its  union 
in  the  VerzeiehniM  with  megadactyln ,  Hb.  (gonodaciyla^  Schiff.),"  is  important,  but,  as 
Hiibner  wrongly  referred  the  larva  of  Amblypiilia  cosmodnctyla^  Hb.,  to  ctUodaetyUif 
Hb.  {Rauperif  etc.,  ix. ,  pi.  c,  figs,  a-d)^  Zeller  avers  himself  unable  to  solve  the  puzzle. 
We  cannot  understand  Zeller's  difficulty.  Hiibner's  error  in  referring  the  larva 
and  pupa  to  his  calodactyla  is  evident.  An  Amblyptiliid  larva  and  pupa  cannot 
produce  a  Platyptiliid  imago.  Zeller  thinks  also  (Zm,  1841,  p.  879)  that  Hiibner's 
petradactyla  is  nearly  allied  to  zettentedtii,  Herrich-Schaffer  (Sy$,  Bearb, ,  v., 
p.  368)  expressly  states  that  they  are  identical,  and  Hofmann  agrees  (Die  deuuch. 
Pteroph.,  p.  194)  with  this  and  treats  it  as  the  same  species.     This  is  our  opinion.] 

Original  description*. — Dunkelbraun,  und  oraniengelb-gemischtes 
Geistchen  (Schiffermiiller).  [Ground  colour  reddish-brown,  costa 
darker ;  a  distinct  dark  triangular  costal  blotch ;  the  base  of  this  blotch 
towards  outer  margin,  its  apex  on  the  costa,  at  about  one- third  from 
base  of  wing ;  beyond  the  costal  blotch  a  transverse  yellow  band  extending 
to  fissure  ;  below  fissure  the  yellow  band  is  continued  towards  the  inner 
margin  as  the  base  of  a  wedge-shaped  mark,  which  runs  along  the 
inner  margin  of  wing  and  points  towards  base  of  wing ;  this  mark  is 
edged  superiorly  with  white,  and  this  is  continued  as  a  fine  white  inner 
marginal  line  to  the  base ;  below  it,  about  two- thirds  from  base,  is  a 
small,  dark,  longitudinal  mark  ;  across  the  two  lobes  and  passing  over 
the  fissure  is  a  pale  line  edged  narrowly  with  black  centrally,  and  much 
more  broadly  internally;  three  very  short  black  longitudinal  streaks 
arising  therefrom  pass  into  the  yellow  transverse  band  and  point  towards 
base,  the  most  marked  of  these  on  costa ;  two  small,  black,  longitudinal 
discal  streaks ;  some  white  scales  at  end  of  fissure.  Fringes  greyish 
edged  internally  with  darker.  Hindwings  unicolorous,  reddish-grey, 
apex  of  1st  plumule  rather  dark,  upper  margin  of  all  plumules  edged 
with  pale ;  fringes  of  plumules  grey,  mixed  with  darker  scales  on  lower 
margin  of  8rd  plumule  (Hiibner,  Schmett.  Eur.,  Aluc,,  pi.  ii.,  fig.  7).] 

Imago. — 19mm. -24mm.  Anterior  wings,  apical  point  sharp  and 
dark ;  ground  colour  greyish  -ochreous ;  the  costa  darker ;  a  large  triangular 
costal  blotch,base  towards  fissure  apex  on  costa,  of  a  deep  red-brown  colour ; 
a  short  dark  median  longitudinal  discal  dash ;  inner  margin  whitish, 
cutting  off  darker  longitudinal  area  between  this  and  middleof  wing;  this 
darker  longitudinal  area  with  the  appearance  of  being  made  of  dark 

*  Zeller's  description  of  zetterstedtii  reads  as  follows : — "  Gapillis  in  fasoiculom 
brevem  frontalem  productis ;  alls  anterioribus  dilute  ochraceis,  marginibus  brannes- 
centibus,  triangulo  costali  ante  fissnram  cinnamomeo,  striga  laciniaram  pallida ; 
in  digiti  tertii  dorso  medio  lineola  atro-sqaamata.  Var.  b,  Solito  major"  {Iri$f  1841, 
p.  777). 
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lineations ;  two  small  black  points  on  the  inner  margin,  one  about  two- 
thirds  from  base,  and  one  midway  between  this  and  anal  angle  (latter  looks 
like  a  continuation  of  base  of  costal  triangular  blotch  in  crescent  form) ;  a 
pale  crescent  of  ground  colour,  separating  base  of  triangular  blotch  from 
a  dark  transverse  band  extending  from  costa  across  both  lobes  to  inner 
margin  (this  band  varies  much  in  width  and  appearance), and  sometimes 
contains  quite  a  black  line  on  the  costa ;  a  pale  transverse  line  of  ground 
colour  crosses  both  lobes  nearer  hind  margin  than  end  of  fissure;  fringes 
white,  except  at  anal  angle  where  is  a  dark  grey  patch.  Posterior  wings 
reddish-grey,  with  a  very  mottled  appearance;  the  costal  edges  of 
plumules  pale  shiny-grey ;  the  apex  of  1st  plumule  dark ;  the  fringes 
long  and  pale  grey,  those  of  1st  plumule  edged  internally  with  dark,  as 
in  the  lobes  of  the  forewing ;  those  of  the  hindmargin  of  the  8rd  plumule 
mixed  with  black  scales  from  base  to  nearly  half-way  to  apex,  where 
they  become  segregated  into  a  conspicuous  extended  bunch  (very 
inconspicuous  in  worn  examples). 

Variation. — The  species  varies  considerably  in  colour,  size,  and 
markings.  In  some  examples  the  prevailing  colour  appears  to  be 
reddish-brown,  the  costa,  inner  margin,  triangular  costal  blotch,  and 
transverse  lobal  bands  being  of  this  colour,  the  pale  tint  being 
confined  to  a  longitudinal  section  of  the  middle  of  the  wing,  the  pale 
lunule  at  the  base  of  triangle  (and  its  weaker  continuation)  and  the 
narrow  transverse  lobal  line ;  in  others  the  pallid  colour  is  predomi- 
nant and  the  reddish-brown  areas  ill-developed ;  in  others  again  the 
base  of  the  triangular  patch  is  extended  to,  and  connected  with,  the 
lower  half  of  the  dark  lobal  band.  In  tint,  too,  the  pale  areas  have 
in  some  specimens  a  much  greyer,  in  others  a  more  ochreous,  hue. 
[  The  above  notes  were  made  from  the  examples  in  the  Frey  collection.] 
Our  British  examples  vary  considerably,  and,  on  the  whole,  are  slightly 
smaller  and  darker  than  those  represented  in  the  Frey  collection ;  they  are 
particularly  wanting  in  the  marked  mottled  appearance,  and  the  dark 
markings  are  considerably  more  intense  than  in  the  continental  speci- 
mens examined;  in  this  respect,  they  are  much  nearer  Hiibner's  fif^ure 
although  the  ochreous  band  at  fissure  and  pale  wedge-shaped  mark  below 
the  costal  triangle  are  never  yellow  as  in  that ;  the  deeper  ground 
colour,  more  intense  lobal  bands,  costal  triangle,  and  inner  marginal 
lineolse,  darker  fringes,  as  well  as  the  much  darker  hindwings,  are  very 
characteristic.  One  remarkable  specimen  in  our  collection,  however,  taken 
by  South  in  Devonshire,  is  exceedingly  pale,  almost  of  a  whitish  colour. 
The  species  varies  in  size  in  England,  for  South  notes  a  specimen 
captured  in  North  Devon  (and  figured  Rntonu,  xiv.,  pi.  1,  fig.  19, 
under  the  name  of  nem  oralis)  that  he  says  measured  rather  over  14 
lines  (rather  over  29mm.)  in  expanse.  Some  from  Devonshire  and 
Kent  average  about  20mm.-28mm.,  the  largest  being  only  28'2mm. 
Zeller,  however,  was  the  first  to  notice  this  large  aberration  {Ins,  1841, 
p.  977).  The  forms  that  have  come  under  our  notice  appear  to  be  as 
follows : — 

1.  Ground  colour  whitish  (almoBt  white) ;  the  costal  triangle,  and  lineohe  on 
inner  margin  the  only  darker  (brown)  markings,  the  lobal  bands  and  normally 
darker  markings  faintly  marked  in  ochreous  =:sab.  pallida^  n.  ab. 

2.  Ground  colour  ochreous,  the  costal  triangle,  costa,  lineols  on  inner  margin, 
and  transverse  lobal  bands  reddish-brown  =  var.  (et.  ab.)  zetterttedtii,  Zell. 

3.  Ground  colour  ochreous,  suffused  with  brown  scales,  the  costal  triangle, 
coebal  margin,  lineols  of  inner  margin,  and  particularly  the  lobal  bands  of  a  deep 
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chocolate-brown,  inolining  to  blackish  ;  fringes  black =var.  (et  ab.)  taeniadactylus, 
South. 

4.  As  in  8,  bat  the  costal  triangle  rather  less  distinct,  and  fringes  white =ab. 
petradactylat  Hb. 

5.  Ground  colour  yellow  (bright  ochreous),  and  confined  to  the  transverse  lobal 
lines  and  inner  marginal  half  of  wing ;  the  rest  suffused  with  red  brown ;  the  costal 
triangle,  lobal  bands,  and  inner  marginal  lineoles  nearly  black =ca2<x2acf^Za,  Hb. 

We  note  the  Bossekop  examples  as  being  particularly  bright  in 
colour,  but  still  they  are  very  like  the  Silesian  and  central  European 
type,  although  Wocke  notes  those  taken  at  the  foot  of  the  Scaaddavara, 
as  a  little  smaller  (21mm.-22mm.)  than  those  from  the  Riesengebirge, 
whilst  Fuch*s  doronicella  is,  like  petradactyla,  a  merely  slight 
modification  of  South*s  taeniadactylus.  Zetterstedt  recognised  it  as  a 
variable  species,  and  gives  {Ins.  Lapp.,  p.  1012)  descriptions  of  the 
following  Scandinavian  forms: 

(1)  Alls  anticis  flavis,  atomis  brunneo-ochraceis  adspersis,  macula  oostali 
triangulari  moz  pone  medium  brunnea  albo-terminata,  margine  interne  fasciculis 
2  cum  ciliis  immixtis  fusco-brunneis.    Long.  al.  exp.  circiter  J  poll. 

(2)  var.  a.  Alis  anticis  flavis,  macula  costali  mox  pone  medium  margineque 
apicali  summo,  brunneis ;  reliqua  ut  in  diagnosi. 

(3).  var.  b.  Alis  anticis  flavis,  macula  costali  mox  pone  medium,  margineque 
apicali  late  brunneis,  hoc  striga  pallida  margin!  parallela  notato;  reliqua  ut  in 
diagnosi. 

His  var.  r,  **  Similis  var.  6,  sed  paullo  obscnrior,  cinerascens,"  is 
no  doubt  gonodactyla,  Zeller  notes  that  Mann*s  Pisa  specimens  do 
not  in  the  least  differ  from  the  Sudeten  examples.  He  also  says  that 
Herrich-Schaffer's  fig.  7  (noted  as  nenwralu)  is  of  too  pure  a  yellow 
for  true  nemoralis  $ ,  the  spaces  between  the  costal  triangle  and  the 
transverse  line  of  the  upper  lobe  being  too  narrow  and  the  lobes  of 
too  yellow  a  ground-colour  and  without  white  dusting ;  and  adds 
that,  as  the  underside  is  not  depicted,  botli  Herrich-Schiiffer's  figures 
may  serve  as  very  successful  representations  of  zetterstedtiif  if  we  leave 
out  of  consideration  the  size  of  the  first  and  the  subjoined  measure- 
ment of  the  second.     The  following  are.  the  already  described  forms : 

a.  var.  (et  ab.)  zetterstedtii,  Zell. — Capillis  in  fasoiculum  brevem  frontalem 
productis ;  alis  anterioribus  dilute  ochraceis,  marginibus  brunnescentibus,  triangulo 
costali  ante  fissuram  cinnamomeo,  striga  laciniarum  pallida ;  in  digiti  tertii  dorso 
medio  lineola  atro-squamata  (Zeller,  Uis,  1841,  p.  777). 

Zeller's  description  of  the  ordinary  central  European  form  under 
this  name  was  not  made  in  ignorance  of  the  early  Hiibnerian  names. 
He  fully  recognised  that  Hiibner's  fig.  7  calodactyla  was  a  brightly 
coloured  example  of  this  species,  his  only  doubt  in  applying  the  latter 
name  to  the  species  arising  over  the  fact  that  Hiibner  figured  else- 
where the  larva  of  cosmodacUjla  (acanthodactyla)  under  the  same  name. 

/3.  ab.  (et  v&r.)  petradactyUij  Hb.,  "  Eur.  Schmett.,''  Aluc.  pi.  vii.,  figs.  37-38 
(1823). — Hubner's  figure  may  be  describeci  as  having  the  forewings  ochreous, 
shaded  with  brown  along  the  costal  and  inner  margins;  the  costal  triangle 
brownish-red,  rather  indistinct ;  the  pale  transverse  band  at  base  of  triangle  (just 
before  fissure)  and  the  median  patch  only  pale  ochreous ;  the  lobal  transverse  line 
whitish,  edged  externally  with  darker,  the  whole  lobal  area  dark ;  fringes  white 
with  black  basal  line.  Hindwings  unicolorous  reddish-grey,  fringes  dark  grey,  no 
dark  patch  to  third  feather. 

There  can  be  no  possible  doubt  whatever  that  this  insect  belongs 
here.  This  has  been  acknowledged  by  Zeller,  Hofmann,  and  most 
other  serious  students  of  the  superfamily.  Zeller  notes  (Linn.  Ent., 
vi.,  pp.  838-4)  of  Hiibner's  petradactyla  (figs.  87-88)  that  the  differences 
between  the  figures  and  bis  zetterstedtii  are  probably  entirely  due  to  the 
poor  condition  of  the  specimens  figured  by  Hiibner,  these  differences  (as 
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shown  by  Hubner's  figures)  being — a  broad  brown  dash  in  place  of  the 
costal  triangle  of  the  forewing,  a  bright  elongate  dash  before  the  cloud  of 
the  lower  lobe  (indicated  in  calodactyla),  the  thick  yellowish  transverse 
lines  in  the  lobes;  the  want  of  black  scales  on  the  margin  of  the 
third  plumule  of  the  hindwings,  the  shortness  of  the  forewings. 
Zeller  surmises  further  that  Euhlwein  supplied  Hiibner  with  his 
petradactyla  from  the  Riesengebirge.  Herrich-Schaffer  observes  {Sys. 
Bearh.,  v.,  p.  868}  that  Hiibner's  figures  of  petradactyla  are  small 
examples  of  this  species  from  Silesia,  and  were,  he  adds,  in  Geyer's 
collection.  The  figures,  he  says,  are  sufficing  but  poor,  the  terminal 
portion  of  the  fringes  on  the  forewings  nob  white  enough,  the  inner 
margin  not  sufficiently  sharply  defined,  the  tooth  on  the  outer  margin 
of  the  third  plumule  of  the  hindwings  absent. 

7.  yar.  (et  ab.)  taeniadactylm.  South,  "Entom.,'*  zv.,  p.  34  (1882) ;  xzii., 
p.  30  (1889) ;  Leech,  **  Brit.  Pyr.,"  p.  64,  pi.  xvi.,  fig.  8  (1886) ;  Tutt,  '*  Brit.  Pter.," 
p.  49  (1895). — Expanse  9^-10  lines.  Forewing,  ground  colour  pale  oohreous-brown, 
dusted  witn  darker  brown  scales ;  a  narrow  dark  chocoUte  line  edges  the 
costa,  and  a  dark  chocolate-brown  stripe  runs  along  the  inner  margin ;  this 
latter  is  interrupted  or  broken  by  three  blotches,  rather  paler  than  the  ground  colour, 
one  at  the  base,  one  in  the  middle,  and  one  between  this  and  the  angle  of  inner 
digit ;  there  are  three  conspicuous  dark  chocolate-brown  marks ;  the  first,  some- 
what triangular  in  shape,  has  its  base  on  the  costa  just  beyond  the  middle,  and  its 
apex  in  close  proximity  to  the  digital  juncture ;  the  inner  half  of  this  triangle  is 
much  darker  than  the  costal  haJf ,  and  its  posterior  edge  is  distinctly  edged  with 
whitish,  especially  so  on  the  costa  ;  beyond  tbis  the  second  and  third  marks 
represent  a  broadish  fascia,  interrupted  by  the  fissure ;  its  posterior  edge  is  sharply 
defined  by  a  whitish  line  running  parallel  with  the  hind  margin ;  fringes  black, 
streaked  along  the  inner  margins  with  white.  Tip  of  outer  digit  acutely  pointed. 
Hindwings  dark  grey-brown,  with  only  slightly  paler  fringes,  except  third  feather, 
which  has  an  elongate  patch  of  black  scales  in  the  middle,  and  between  this  and 
the  base  of  feather,  whitish  cilia.  Head  and  thorax  colour  of  forewings.  Abdominal 
juncture  whitish.  Noiiih  Devon,  three  examples;  other  examples  in  Doubleday 
collection  under  name  of  zetterstedHi.  The  species  may  be  at  once  separated  from 
the  last-named  species  by  its  narrow  wings,  the  structural  character  of  which 
would  seem  to  indicate  its  belonging  to  the  subgenus  Amhlyptilia.  The  ground 
colour  and  markings  certainly  favour  zetterstedtii^  but  only  superficially,  for,  on 
comparison,  the  dark  brown  digital  fascia  and  black  cilia  sufficiently  establish  its 
claim  to  rank  as  a  distinct  species  (South). 

Leech  says  that  this  aberration  occurs  in  June  and  July  at  Lynmouth ; 

it  fiies  at  dusk  ;  and  differs  from  the  type  by  the  narrower  wings,  the 

darker  brown  digital  fascia,  and  the  black  cilia.     We  do  not  observe 

the  narrowness  of  the  wings,  but  the  darker  brown  digital  fasciae,  the 

darker  (not  black)  fringes,  the  suffusion  of  the  ground  colour,  and  other 

details,  are  very  characteristic  of  the  majority  of  our  darker  British 

specimens. 

S.  var.  (et  ab.)  doroniceUa,  Fuchs,  *'Stett.  Ent.  Zeitg.,"  p.  329  (1902) ;  Bebel, 
••Lep.  Balk.,"  p.  810  (1908).  Zetterstedtii  var.  6.,  Zell.,  *•  Isis,"  p.  977 
(1841).  fNemaralit,  South,  **Entom.,"  xiv.,  pi.  i.,  fig.  19  (1881).— Larger, 
llmm.-12mm. ;  forewings  with  elongated  apex,  reddish-grey  dusted  with  brown, 
with  a  dark  brown  costal  triangle  anteriorly  weaklv-margined  before  the  fissure ; 
lobes  brown,  clouded  with  darker  shades;  underside  darker  with  a  yellow  line  before 
the  outer  margin  of  the  first  segment  of  the  hindwing.  From  letters  received  I 
first  heard  of  uiis  form,  supposed  then  to  be  a  var.  of  nemoralU^  from  which  it  was 
said  to  differ  still  more  than  var.  sarcLcenia^  Wk.,  but,  last  autumn,  two  fine  examples 
were  sent  to  me  as  zetterstedtii  var.  The  yellow  line  which  occurs  on  the  under- 
side of  the  first  segment  of  the  hindwings  near  the  outer  margin — the  best-knovm 
character  by  which  zetteretedtii  may  be  separated  from  nemoralis — proves  it  to 
belong  to  the  former,  though  it  differs  from  that  in  its  distinctly  larger  size  and 
different  coloration.  In  size  between  zetterstedtii  and  7iemaralis.  Forewings  with 
distinctly  elongated  apex,  without  the  yellow  tint  of  its  ally,  reddish-grey  darkened 
with  brown  dusting.     The  lower  part  of  the  costal  triangle,  before  the  fissure,  is 
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marked  diafcincUj  only  on  its  outer  edge  by  a  broad  whitish  transverse  fascia ;  both 
lobes  are  brown-clouded ;  the  cloud  is  interrupted  by  the  transverse  fascia  and  the 
pale  line  which  runs  before  the  outer  margin,  it  is  distinct  on  the  upper  lobe  and  is 
there  posteriorly  bordered  by  a  blackish  line ;  before  this,  in  about  the  centre  of 
the  upper  lobe,  lies  an  indistinct  brown  triangle  produced  towards  the  base  of 
the  wing.  The  pale  line  ot  the  lower  bbe  dies  out  towards  the  inner  margin. 
CSostal  fringes  before  the  pnle  line  across  the  lobe  scaled  with  darkisk  black, 
outer  marginal  fringes  blackish-brown  at  the  base,  the  outer  hall  white  ;  the  inner 
marginal  fringe  of  the  lower  lobe  white,  twice  spotted  with  brown,  broadly 
brown  at  the  anal  angle.  The  hindwings  brown,  darker  than  in  zetterstedtU, 
especially  the  third  plumule,  which  has  the  scale  tuft  always  larger  and,  therefore, 
more  noticeable.  Underside  much  darker  than  in  zetterstedtiif  grey-brown,  the 
first  segment  of  the  hindwings  with  a  sharper  lighter  diagonal  line,  the  abdomen 
above  blackish-brown.  From  Breslau.  According  to  Herr  Gotschmann,  from 
whom  I  received  them,  this  is  the  form  of  zetterstedtii  which  flies  among  Doronicum 
austriacum  (Fuchs). 

One  cannot  certainly  gather  from  Fuchs'  account  whether  this  be  only 
an  aberration  or  local  form  of  the  insect,  possibly  only  the  former.  It  is 
possibly  to  this  that  Zeller*s  var.  b,  described  as  "solito  major/'  belongs, 
also  South's  large  aberration  captured  in  1881  near  Lynmouth.  Still 
Fuchs'  wing-measurement,  22mm. -24mm.,  with  say  1mm.  for  width  of 
thorax,  makes  this  little  larger  than  the  specimens  in  the  Frey  collection 
from  Silesia,  etc.,  and  which  belongs  to  the  form  zetterstedtii,  as  com- 
pared with  our  smaller  British  examples  from  19mm.-22mm.,  for  the 
darker  (if  not  all)  of  which  we  are  inclined  to  keep  South's  name 
taeniadactylus,  his  type  beidg  evidently  neither  the  palest  nor  quite 
one  of  the  darkest  of  our  British  race.  Still,  Rebel  notes  that  "a  $ 
sent  by  Drenowski  taken  on  the  Vita,  belongs  to  this  quite  recently 
described  form,  which  differs  very  strikingly  from  the  type  in  its  larger 
size,  deeper  colour  and  stronger  tooth  of  scales  on  the  inner  margin  of 
the  hindwings."  Bebel  adds  that  he  has '^  also  taken  this  form  in 
the  Wienerwald  and  in  the  Hocbschwab  district.  Specimens  have 
also  been  described  from  Breslau."  We  note  that,  although  Fuchs' 
specimens  have  the  rather  darker  general  tint,  and  deeper  coloured 
lobes  of  South's  taeniadactylua,  these  features  arp  coupled  with  a  larger 
size,  not  so  great  as  that  of  South's  nemwalis,  which  is  otherwise  paler 
in  tint.     For  the  present  we  conclude  that  it  is  best  to  keep  the  name. 

Comparison  of  Frederigina  calodactyla  and  F.  nemoralis. — Zeller 
says  (Linn,  Knt,,  vi.,  pp.  838-5)  that  the  life -hi  stories  show  these  to  be 
separate  species,  although  in  the  imagines  it  is  difficult  to  find  marked 
differences  to  separate  them.  The  yellowish  transverse  line  on  the 
underside  of  the  first  plumule  of  the  hindwings,  always  present  in 
F,  calodactyla  y  is  said  to  be  always  absent  in  F.  nemoralis,  but  as  the 
line  is  so  variable  in  Platyptilia  (jonodactyla  one  doubts  where  it  is 
here  sufficiently  constant  to  differentiate  the  species.  On  the  whole, 
nemoralis  is  a  much  larger  insect  than  calodactyla ^  although  occasional 
specimens  of  the  latter  approach  it  in  size.  Hofmann  observes  {Die 
deutsch,  Pteroph,,  p.  46)  that,  in  F.  nenioraliHy  the  costal  triangle  is 
usually  cut  off  straight  below,  and  leaves  the  lowest  part  of  the  black 
streak  at  the  fissure  free  ;  in  F.  calodactyla  this  is  not  so,  or,  at  least,  it 
is  less  clearly  defiued.  The  black  scales  on  the  8rd  plumule  of  the 
hindwings,  also,  always  forms  a  much  longer  and  thicker  tuft  than  in 
F.  calodactyla. 

Comparison  between  Frederigina  calodactyla  and  Platyptilu 
ooNODACTYLA. — The  formcr  is  more  ochreous  and  has  a  redder  tone, 
much  less  grey,  distinctly  more  marbled  and  hence  is  a  much  brighter, 
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as  well  as  darker,  looking  insect.  Stain  ton  notes  it  {Evt.  Ann.,  ii.,  p. 
44)  as  much  darker  in  colour,  the  lobes  of  the  anterior  wings  especially 
darker;  the  tip  of  the  anterior  lobe  rather  less  produced;  the  pale 
streak  keeping  nearer  to  the  hind  margin  on  the  second  lobe.  Leech 
observes  it  as  being  more  slender  in  appearance,  having  the  broken 
dash  of  dark  brown  colour  along  the  inner  margin  of  the  forewing 
and  the  broad  pale  posterior  edging  of  the  costal  triangle.  Hofmann 
observes  (Die  deuUch.  Pteroph,,  p.  48)  that  F.  calodactyla  always  differs, 
even  in  the  darkest  examples,  from  l\  gonodactyla  by  its  rich  admixture 
of  yellow  and  its  brighter  coloration  ;  the  markings  are  the  same,  the 
only  noticeable  difiference  being  that  the  yellow  colour  (beyond  the 
brown  costal  triangle)  extends  in  a  diffused  manner  further  into  the 
upper  lobe,  but  even  this  character  is  not  quite  constant ;  the  brown 
space  in  front  of  the  white  transverse  line  on  the  upper  lobe,  as 
regards  its  extent  and  its  paler  or  darker  tint,  is  just  as  variable  as  in 
P.  ijonodacUfla. 

Egolayino. — The  eggs  are  laid  beneath  leaves  of  golden-rod,  the 
upper  surface  tending  to  become  depressed  by  desiccation,  as  in  many 
plume  (and  other  '*flat")  eggs.  Those  under  observation  began  to 
hatch  Jul3/»8rd.  1904  (Chapman). 

Ovum. — The  egg  is  pale  yellowish -green  in  colour,  ovoid  in  form, 
0'52mm.  long,  O'SOmm.  wide,  and  0-26mm.  high  at  the  thicker,  and 
0'18mm.  at  the  thinner,  end.  The  sculpturing  is  of  a  hexagonal 
character,  or  at  least  polygonal,  but  is  faint  or  evanescent,  there  being  ap- 
parently the  depressions  of  the  cells,  although  the  divisions  between  them 
are  not  well  defined  lines  (Chapman.  Described  June  26th,  1904.  The 
eggs  probably  at  this  date  already  laid  a  few  days  ;  batched  July  Srd).  A 
long  oval  in  outline,  slightly  inclining  to  brick-shape,  the  two  ends  of 
different  form,  the  one  flattened  and  the  other  tending  to  be  pointed. 
Of  the  usual  pale  yellow-green  colour,  and  semi  transparent  in  appear- 
ance. Length  between  '5mm.  and  '6mm.,  width  about  'dmm.,  thickness 
about  *250inni.  to  -276mm.  The  pointing  at  the  narrow  end  (?  the  nadir) 
is  ver}'  much  more  apparent  on  edge  view,  the  outline  viewed  in  this 
position  is  really  a  very  long  ovoid.  I  can  find  no  trace  of  structural 
pattern,  the  surface  appearing  varnished  as  usual.  The  sides  of  some 
of  the  eggs  are  somewhat  depressed  in  places,  but  the  eggs  seirm  to 
vary  a  good  deal  in  this  respect,  so  perhaps  tho  depressions  are  only 
a  sign  of  age  (Bacot,  July  2nd,  1904). 

Habits  of  labva. — Young  larvse  left  the  eggs  on  July  8rd,  1904, 
and  disappeared  rapidly,  apparently  somewhere  towards  the  lower  part 
of  the  plant,  but  opportunity  was  wanting  to  carefully  examine  leaves, 
etc.,  for  burrows  (Chapman).  The  only  (we  believe)  full-grown  larva 
ever  examined  in  Britain,  was  taken  by  accident  in  Baindean  Wood, 
Folkestone,  on  May  28rd,  1904.  Searching  for  larvae  of  Leiaptilus 
tephradactyla  on  leaves  of  golden -rod,  we  found  a  larva  feeding  low 
down  in  the  main  stem  of  a  young  plant  of  Solid  ago  rirgaurea,  the 
burrow  reaching  into  the  root  so  that  the  outside  leaves  hardly  held 
together  when  the  affected  part  of  the  stem  and  root  was  pulled  from 
the  ground.  The  larva  was  sent  to  Dr.  Chapman,  with  others  of 
Adkinia  hipunctidactylaj  in  stems  and  roots  of  Scahiom^  who  at  once 
guessed  its  species.  ''  It  was  then,  on  May  25th,  in  the  centre  of  half- 
a-dozen  root-leaves,  or  leaves  of  a  stem  not  yet  begun  to  shoot  up, 
these  had  apparently  been  pulled  up  together,  but  had  broken  from  the 
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root- stock  at  the  level  of  the  lowest  leaf,  so  that  a  mere  film  below  the 
larva  remained  to  hold  the  leaves  together,  the  larva  had  apparently 
eaten  the  central  young  leaves  and  bud,  and  as  it  changed  to  pupa  not 
many  hours  after  I  found  it,  I  imagine  it  used  the  space  it  bad  so 
cleared  as  a  puparium,  but  I  discovered  no  trace  of  silken  cocood  or 
other  means  of  attachment.  The  character  of  this  pupa  that  is  most 
marked  in  contrast  with  those  of  the  other  Platyptilias,  is  the  delicacy 
and  transparency  of  the  pupal  shell,  and  the  netted  pattern  extending 
over  so  much  of  the  pupa  and  over  the  transverse  ridges  (Chapman). 

JjASVA.— First  instar  (newly-hatched):  About  lmm.-l*5mm.  in 
length  according  to  extension.  Head  black  ;  the  remainder  white  or 
rather  colourless  and  very  difficult  to  make  out  owing  to  its  trans- 
parency. The  black  head  is  '27mm.  across,  and  has  various  pale  hairs 
in  definite  positions.  The  longest,  0'09mm.  long,  is  in  front,  just 
above  the  antennae,  then  several  higher  up  and  more  laterally,  a  very 
small  hair  (0'02mm.)  in  the  middle  of  either  side  (seen  from  the  front), 
a  similar  hair  on  each  side  just  above  the  clypeus,  and  another  one  at 
each  angle  close  to  lower  end  of  clypeus.  The  clypeus  itself  has  a 
small  pair  nearly  central,  a  pair  above  and  further  out  (about 
0'04mni.  long),  and  a  pair  just  above  the  labrum.  The  jaws,  0*08mm. 
long  and  0'05mm.  wide  (seen  from  front),  are  brown  with  4  teeth  and 
rounded  edge  internal  to  them.  The  pro  thorax  has  a  faintly  tinted 
thorflcic  plate,  on  which  only  4  hairs  can  be  made  out  on  either  side, 
apparently  the  1st  and  8rd  of  the  front  row  and  the  2nd  and  8rd  of  the 
posterior  row,  of  the  two  normal  rows  of  three  each.  Of  these  the  1st 
of  front  row  is  0'025mm.  long,  the  8rd  0-1 5mm.,  of  the  posterior  no.  2 
is  O'llmm.  and  no.  8  is  0*08mm.  long.  The  spiracle  is  large  and  on  a 
rounded,  but  somewhat  conical,  boss.  There  is  a  long  hair,  0*16mm.,  in 
front  of  it,  and  this  is  apparently  accompanied  by  one  or  two  quite 
short  ones.  On  the  meso-  and  metat borax*-'''  there  are  the  usual  four 
pairs  of  hairs  on  either  side,  except  that  instead  of  the  third  pair,  is  a 
single  hair,  as  is  common  in  first  instar.  The  two  hairs  of  each  pair  are 
closer  together  than  to  the  next  pair,  but  are  still  a  little  way  apart.  It 
is  not  possible  with  their  great  translucency  to  say  positively  whether 
they  have  or  have  not  a  common  chitinous  base,  but  they  appear  to  be 
separate.  Their  lengths  are,  1st,  0*025mm.;  2nd,  O'lSmni.;  8rd, 
0*025mm.;  4th,  0*06mm.;  5th  (the  single  one),  0*17mm.  On  the 
abdominal  segments  the  hairs  are  normally  disposed,  those  on  i  and  ii  well 
apart  and  trapezoidal,  iii  just  above  and  in  front  of  spiracle,  iv  below  it, 
V  well  above  and  in  front  of  iv,  and  apparently  on  a  separate  base. 

*  The  tubercles  on  the  mcso-  and  metathoraz  of  plume  larrae  are  primarily 
eigh(  on  either  side,  arranged  usually  in  four  pairs,  at  fairly  equal  distances  apart, 
the  first  pair  near  the  dorbum,  the  fourth  close  above  the  legs.  Each  individual 
hair  (arising  from  tubercles)  may  be  separate  from  the  others,  but  it  is  usual  for 
each  pair  to  be  together  on  a  common  plate,  and  in  those  species  in  which  the 
tubercles  become  warts,  they  form  four  warts,  and  the  pair  of  tubercles  which  each 
wart  represents  are  often  indistinguishable.  There  is  also,  usually,  another 
tubercle  (hair),  behind  the  third  pair,  and  in  those  larvae  with  warts  another  also 
behind  first  pair.  The  two  hairs  of  the  first  pair  are  usually  arranged  with  the 
inner  one  most  in  front  (trapezoidal),  of  the  second  pair  the  lower  is  generally  to 
the  front  (reversed  trapezoidal),  the  third  pair  are  one  above  the  other,  and  the 
fourth  one  in  front  of  the  other,  to  name  these  i,  ii,  iii,  iv,  etc.,  is  to  assume  that 
they  are  homologous  according  to  these  numbers,  with  those  on  the  abdomen.  It 
may  be  so,  but  to  my  mind  the  evidence  is  much  stronger  that  they  are  not  so 
(Chapman). 
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There  are  also  two  (not  so  far  as  can  be  seen  three,  as  in  later 
instars)  hairs  at  the  base  of  each  proleg,  a  posterior  outer  and 
longer,  and  a  shorter  inner  rather  in  front ;  vi  not  seen ;  on  segments 
without  prolegs  are  two  hairs  in  line  transversely,  vii  and  ?  viii.  The 
longer  hairs  (those  on  ii  and  iii)  are  nearly  as  long  as  the  larva 
is  wide,  0-28min.  and  0*1 6mm.,  that  on  i  is  about  0'06mm.  and  on  v 
about  0'04mm.  long,  that  on  iv  is,  however,  longer,  0*1 6mm.  All 
the  spiracles  are  well  raised  on  tall  rounded  bases.  The  prolegs 
are  on  rather  tall  slender  pedicels,  and  have  three  rather  large 
hooks  each.  The  hairs  on  the  anal  plate  are  difficult  to  locate 
exactly,  but,  besides  shorter  ones,  there  are  four  very  long  ones, 
0'20mm.  and  0'24mm.  long.  The  claspers  have  four  hooks,  possibly 
five,  as  they  are  not  very  clearly  seen,  being  easily  retracted  (Chapman, 
July  drd,  1904).  The  newly-emerged  larva  has  a  somewhat  flattened 
body  tapering  gradually  to  a  rather  pointed  anus.  The  head  is  large  and 
broad,  carried  horizontally,  very  polished  in  appearance,  in  colour  dark 
brown.  Both  the  anal  plate  and  scutellum  are  in  evidence,  the  latter 
paler  than  the  head  but  still  noticeably  brown,  the  former  very  pale, 
almost  of  the  same  hue  as  the  general  body  tint,  that  is  a  bright,  but 
pale,  semitransparent  green.  The  segments  are  distinctly  marked.  The 
hairs  are  bright  brown  in  a  strong  light,  tapering,  and,  I  think,  quite 
simple ;  at  any  rate,  I  cannot  discern  any  thorns ;  those  on  the  head 
are  short,  but  on  the  body  they  are  much  longer.  The  skin  is  shiny 
without  spicular  growth.  Tubercles  i  and  ii  are  set  in  pairs  transversely, 
on  meta-  and  mesothorax ;  their  bases  are  well  apart,  but  the  space 
between  the  two  pairs  centrally  gives  them  the  appearance  of  being 
close  together,  iii  and  iv  are  close  together  but  not  touching ;  v  is 
alone  in  usual  position.  On  the  abdominal  segments  i  and  ii  are 
set  in  markedly  trapezoidal  position,  iii  carries  a  long  single  hair,  iv 
and  V,  beneath  spiracle,  are,  as  usual,  close  together.  There  are, 
of  course,  no  secondary  hairs  in  this  skin  (Bacot,  July  6th,  1906). 
Final  instar  (fullgrown)  :  This  larva  is  very  like  that  of  Platyptilia  gono- 
dactyla  in  general  aspect  ;  but  differs  especially  in  having  no  secondary 
hairs  (i.e.,  skin-points).  The  head  is  light  brown.  Thereis  adeep  brown 
prothoracic  plate,  divided  in  the  middle  line,  with  the  usual  six  hairs  on 
either  side  and  a  slightly  darker  puckered  spot,  where  some  plume 
larvae  have  a  black  mark  ;  the  prothoracic  spiracle  is  placed  in  a  hardly 
raised  conical  plate,  of  about  thrice  the  diameter  of  the  spiracle 
itself ;  this  plate  looks  nearly  black ;  in  front  of  the  spiracle  is  a 
large  plate  with  three  hairs,  the  lower  (front)  one  largest.  On  the 
meso-  and  metathorax,  there  are,  on  each  side,  three  plates  at  regular 
intervals  down  the  middle  of  segments,  each  of  these  tubercular  plates 
with  two  hairs ;  and  much  lower  a  fourth  plate  with  two  hairs  at  base 
of  legs.  The  first  plate  is  nearly  divided  into  two.  Behind  and 
between  the  second  and  third  is  another  plate  with  one  hair.  Of 
the  four  plates  the  first  has  the  hairs  slightly  trapezoidal,  i.^.,  the 
second  a  little  further  back.  The  second  has  them  reversed, 
t.«.,  the  second  rather  forward,  the  third  has  them  in  line  with 
the  zone  of  the  segment,  i.e,,  in  a  transverse  line,  the  fourth 
has  them  one  in  front  of  the  other.  On  the  abdominal  segments 
i  and  ii  are  placed  trapezoidally,  about  one-third  of  the  width  of 
the  segment  apart,  iii  normal,  iv  and  v  on  a  single  plate  well  below  the 
spiracle,  tolerably  close  together  and  the  anterior  (v)  upper ;    vi  has 
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two  hairs  rather  near  together,  but  on  separate  plates,  the  anterior  the 
higher,  vii  has  three  hairs,  at  base  of  prolegs,  the  posterior  the  largest ;  a 
minute  hair  below  prolegs.  The  abdominal  spiracles  are  nearly  as  large 
as  the  thoracic,  that  of  the  8th  abdominal  much  larger  than  the  others. 
Anal  plate  dark  with  several  long  hairs.  Length  of  hairs — longest  about 
O'Smm.  on  front  and  anal  segments,  on  abdomen  generally  O'lmm.  to 
0*15mm.,  with  some  shorter.  Prolegs  with  seven  to  nine  crochets, 
claspers  w^ith  nine ;  the  prolegs  have  very  short  chitinised  pedicels.  The 
skin-points  are  extremely  fine,  black  ;  there  are  various  small  lacunse 
free  from  them,  but  nowhere  any  trace  of  secondary  hairs  of  any 
sort.  The  true  legs  are  nearly  black,  with  a  fine  sharp  claw 
and  well-chitinised  base,  and  a  good  many  bristles.  The  general 
colour  of  the  larva  is  greenish-yellow,  with  a  pink  dorsal  line,  there 
is  a  pink  band  between  ii  and  iii,  with  branches  or  extensions  dow^n 
to  below  spiracles.  The  tubercles  are  black,  but  all  have  a  pale 
area  round  them,  almost  giving  a  pale  subdorsal  and  lateral  line. 
The  pink  and  white  below  the  spiracle  merge  into  the  green  ground 
colour,  which  the  pink  and  white  above  seem  rather  to  overlay  than 
replace.  The  plates  on  the  last  segments  are  nearly  black ;  the  8th 
abdominal  has  two  plates  dorsally,  each  with  only  one  hair  (ii  ?)  and 
behind  them  a  ver}'  narrow  plate  without  hair,  the  9th  abdominal  has 
a  transverse  plate,  carrying  two  hairs  on  each  side,  and  a  subsidiary 
plate  at  each  end  (each  with  two  hairs),  that  seem  to  be  attached  to 
the  central  one,  making  a  continuous  plate,  right  across  the  dorsum. 
The  anal  plate  has  seven  hairs  on  each  side.  [The  description  of  this 
larva  may  differ  a  little  from  that  of  a  feeding  example  by  its  being 
so  near  pupation.]      (Chapman,  May  25th,  1904). 

FooDPLANTS. — Solidago  virgaurea  (Wocke),  \Se}iecio  sylvaticus 
(Rossler),  Senecio  nemorennis  (Herrich-Schaffer)] . 

PuPARiuM. — The  only  fuUgrown  larva  ever  examined  in  this  country 
used  for  a  puparium  the  hollow  that  it  had  made  in  the  stem  of 
Solidago  virgaurea^  in  which  it  had  been  feeding,  and  which  was  loosely 
augmented  by  half-a-dozen  radical  leaves,  but  it  appeared  to  use  no 
silk  whatever  to  hold  the  almost  detached  leaves  together  nor  for 
suspension.  This  example  pupated  on  May  26tb,  1904,  and  the  imago 
emerged  in  mid- June  (Chapman).  [Zeller  says  that  "  Fehr  found  larvsB 
in  stems  of  Sfnecio  nemorensis  in  June.  These  pupated  from  July  25th, 
the  imagines  appearing  in  about  three  weeks."  (It  must  not  be  over- 
looked that  this  is  the  foodplant  of  the  allied  h\  nem oralis,)] 

Pupa. — The  pupa,  when  first  changed,  is  a  vivid  green  with  red 
longitudinal  stripes  on  the  abdominal  dorsum.  When  mature  the 
colour  is  rufous,  with  a  faintly  darker  subdorsal  line  and  darker  beak. 
The  double  dorsal  flanges,  or  ridges,  are  not  strongly  pronounced,  and 
are  not  differentiated  in  colouring.  On  the  mesothorax  they  seem 
rather  wide  apart,  but  this  may  be  because  they  are  not  so  high,  e.g., 
as  in  Gillmeiia  vallidactyla  {pert rami).  In  some  lights,  the  spiracles 
glisten.  The  sides  of  the  first  three  abdominal  segments  are  a  little 
paler  than  the  rest  of  the  pupa,  with  a  slight  greenish  tint.  The  most 
striking  character  of  the  pupa,  as  compared  w4th  those  of  Flaiyptilia 
gonodactylay  P,  isodactylusy  etc.,  is  that  the  9th  and  10th  abdominal 
segments  are  very  short,  so  that,  instead  of  the  anal  end  of  the  pupa 
being  conical,  in  continuation  of  the  tapering  of  the  previous  segments, 
the  end  looks  rather  abrupt  with  the  cremastral  pen  rather  dorsally 


FBBDERICINA   CALODAGTYLA.  171 

affixed,  the  difference,  on  close  examination,  is  not  great,  but  is  enough 
to  strike  the  eye.  [I  have  only  one  pupa,  and  that  one  was  much 
disturbed  in  its  last  larval  instar  and  had  no  silk  to  which  to  attach 
itself,  so  that  the  difference  may  be  due  to  the  abnormal  conditions, 
but  there  is  no  appearance  of  deformity.]  To  complete  the  account  of 
these  terminal  segments,  the  length  along  the  dorsal  line  of  the  8th 
abdominal  segment  is  0'4mm.,  and  of  the  9th  and  10th,  to  apex  of 
cremastral  pen,  is  0'8mm.,  together  l*2mm.  In  6riUmena  pallidactyla 
ipertrami)  the  three  segments  are  l*7mm.,  of  which  the  8th  takes  about 
0'45mm.,  and  the  9th  and  10th,  l'25mm.  As  the  dorsal  line  is  fairly 
straight,  the  result  is  that  the  ventral  aspect  of  the  9th  is  terminiJ 
rather  than  ventral.  The  cremastral  hooks  are  a  set  of  ten  forward, 
apparently  arising  from  the  two  round  ventral  eminences  of  the  9th 
segment,  and  a  posterior  set  rising  round  the  margin  of  the  cremastral 
spine,  eight  or  ten  near  the  apex  (of  which  one  or  two  are  on  the 
dorsum),  and  then,  after  a  vacant  space,  some  thirteen  or  fourteen  along 
the  margin  quite  up  to  the  base ;  all  are  directed  in  the  plane  of  the 
cremastral  pen,  Le,,  except  the  terminal  one,  laterally,  rather  than 
ventrally;  they  are  brown  straight  bristles,  with  one  complete  close 
circular  coil  at  the  end,  so  close  that  the  central  opening  of  the  circle 
is  less  than  the  thickness  of  the  bristle ;  they  are  about  0'12mm. 
long.  The  anal  scar  is  deep,  between  two  large  rounded  and  very 
wrinkled  eminences.  The  eminences  of  the  9th  abdominal  segment 
have  been  referred  to.  The  pupa  is  a  male.  The  cremastral  spine 
has  a  lofty  ridge  down  each  side  of  its  dorsal  aspect,  on  each 
are  two  minute  hairs  (0*02mm.  or  0*08mm.  in  length)  which  probably 
represent  tubercles  ii  of  the  9th  and  10th  abdominal  segments  respectively. 
The  length  of  the  pupa  is  just  lO'Omm.;  seen  laterally  it  is  just  2mm. 
at  the  2nd  abdominal  segment,  in  antero-posterior  diameter;  forwards 
it  gets  rather  narrower,  notwithstanding  the  dorsal  crests  (ridges 
or  flanges)  on  the  meso thorax.  It  tapers  to  about  I'Smm.  at  the  7th 
abdominal  segment,  the  8th  is  about  1mm.  in  diameter.  The  nose- 
bom  is  long  and  sharp,  about  0*6mm.  long  and  about  0*4mm.  wide  at 
base,  and,  with  the  whole  head,  is  much  wrinkled,  chiefly  transversely, 
and  half-way  along  has  a  small  knob  on  each  side  carrying  a  hair,  with 
a  smaller  knob  nearer  the  sharp  apex.  The  mandibles  are  well  marked 
and  much  wrinkled,  they  meet  in  the  middle  line  for  about  0*1  mm., 
and  so  the  labrum  is  only  seen  above  them ;  between  them  and  the  two 
portions  of  the  maxillae  is  a  small  diamond -shaped  piece  of  labium.  The 
maxillsB  disappear  under  the  first  legs  after  about  8mm.,  and  remain 
80  for  I'Omm.  and  reappear  for  a  final  I'Omm.  between  the  wing- tips, 
the  first  legs  ending  just  after  they  reappear.  The  bundle  of  free 
appendages  over  the  4th  abdominal  segment  does  not  quite  reach  its 
posterior  border.  Its  tip  consists  of  the  second  and  third  tarsi ;  the 
maxillte  nearly  reach  the  tip,  the  sharply -produced  wing  apices  are  a 
little  shorter,  and  the  first  legs  barely  reach  into  the  bundle ;  the  first  but 
not  the  second  legs  reach  up  to  the  eyes.  The  antennee  extend  to  a  little 
below  where  the  maxillae  disappear,  all  these  appendages  are  wrinkled, 
chiefly  transversely,  but  the  more  basal  portion  of  the  antennse  are  quite 
roughly  and  goutily  lumpy.  The  wings  show  the  venation  as  ridges,  but 
without  colouring;  the  bindwings  end  just  past  the  spiracle  of  the  2nd 
(not  the  8rd)  abdominal,  and  have  a  quasi-suture  marking  them  from 
the  metathorax.  There  is  a  minute  but  distinct  dorsal  head-piece,  which, 
on  dehiscence,  remains  attached  to  the  prothorax  and  also  keeps  the  eye- 
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cover  attached  to  it.  The  transverse  ridges  of  the  thoracic  pieces  are 
less  regular  than  on  the  abdomen,  but  are  probably  homologous  with 
them  though  they  look  at  first  glance  different.  The  dorsal  flanges  are 
wide  apart  on  the  front  of  the  mesothorax  and  have  a  hair  (representing 
tubercle  i)  internal  to  them,  and  one  (ii  ?)  on  the  ridge;  at  the  back  of 
this  segment  they  nearly  coalesce,  are  ill-marked  on  metathorax,and  more 
definite  where  they  separate  on  the  1st,  2nd  and  drd  abdominal  segments. 
The  sculpturing  of  an  abdominal  segment  (say  the  5th)  is  very  similar 
to  that  of  many  other  plumes.  The  whole  surface  is  pitted  with  very 
minute  fosses,  longest  in  the  transverse  direction ;  on  the  intersegmental 
subsegment  and  the  intersegmental  membrane  proper  these  are 
arranged  in  transverse  rows  so  closely  together  as  to  look  very  like  the 
hexagonal  cells  on  many  eggs  of  lepidoptera,  the  space  between  the 
pits  being  merely  fine  raised  lines  like  the  network  on  an  egg.  What 
seems  to  be  the  intersegmental  membrane  proper  is  more  delicate  and 
has  the  network  rather  finer.  The  pits  are  about  0-008mm.  in  trans- 
verse, 0'004mm.  in  longitudinal,  diameter.  On  the  forward  two-thirds 
of  the  segment,  there  is  also  a  number  (about  16  or  18)  of  transverse 
ridges  (the  pits  not  only  lie  between  these,  but  form  a  continuous 
sculpture  right  over  them,  as  if,  as  is  probable,  these  ridges  were  not 
sculpturing  but  actual  flutings  of  the  whole  thickness  of  the  pupal  shell). 
These  fine  ridges  appear  to  run  right  across  the  segment,  but,  as  an 
actual  fact,  they  die  out  (intermediate  ones  appearing)  after  a  length 
never  more  than  a  fifth  or  sixth  of  the  circumference  of  the  segment. 
There  is  no  dorsal  ridge  on  these  segments,  yet  there  is  a  slight 
angulation  in  the  line  of  tubercle  i.  The  tubercles  carry  a  minute 
bristle  (0*02mm.),  i  and  iii  between  about  the  6th  and  7th  ridges,  and 
ii  just  in  front  of  the  last  but  one.  The  spiracle  is  an  inconspicuous 
circle  (or  set  of  concentric  circles)  about  0*06mm.  in  diameter,  which 
a  little  disarranges  the  ridges,  the  latter  being  about  the  same  in 
number  before  and  behind  it.  Behind  the  spiracle  is  a  certain 
rearrangement  of  some  of  the  ridges,  which  sweep  a  little  backwards 
and  then  forwards,  two  finally  passing  forward  and  a  little  upward 
under  the  spiracle  and  thus  cro^^sing  the  others,  and,  possibly,  represent- 
ing one  portion  of  the  lateral  flange,  another  portion  of  which,  perhaps, 
exists  in  another  doubtful  ridge  below  this  one ;  tubercles  iv  and  v  are 
on  or  just  above  this  lower  portion,  v  just  in  line  of  spiracle,  iv  lower 
and  further  back ;  tubercle  vi  carries  a  solitary  hair,  about  two  ridges 
from  the  posterior  border;  the  three  bristles  of  tubercle  vii  are  as 
in  the  larva.  The  scar  of  proleg  is  marked  by  a  slight  tangle  of  the 
ridges,  with  a  slightly  raised  dark  mark  (Chapman). 

Time  of  appeabance. — In  Britain,  this  species  appears  to  be  on  the 
wing  from  towards  the  end  of  June  and  continues  throughout  July. 
Mann  notes  it  as  early  as  the  middle  of  May  in  the  Pisa  district,  a 
record,  however,  that  Zeller  seems  to  doubt,  although  he  notes  the 
specimens  as  being  accurately  determined.  In  Germany,  in  the  low- 
lands, it  flies  from  early  June  into  July,  in  the  mountains  from  the 
end  of  July  to  the  middle  of  August  (Hofmann) ;  early  June  in  Hesse 
(Rossler) ;  end  of  July  and  early  August  in  Waldeck  (Speyer) ;  in  July 
in  Brandenburg  (Kretschmer),  and  in  the  upper  Harz  (Hoffmann) ; 
June  to  August  in  Baden  (Meess  and  Spuler)  ;  July  8tb  on  the 
Sommering  in  Styria  (Boeslerstamm) ;  in  Switzerland,  from  the  com- 
mencement of  June  into  July  at  Ziirich,  the  end  of  June  at  Samaden^ 
commencement  of  August  on  the  Bergli  Alp  (Frey) ;  in  Scandinavia  it 
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varies  much,  not  aJthogether  depending  upon  latitude,  as  it  occurs  from 
mid-June  to  early  August  at  Tromso;  July  to  mid- August  in  the 
northern  coast  mountains  of  Lapland,  from  July  26th  to  August 
8th  at  Bossekop,  near  Alten  (Zetterstedt) ;  middle  of  June  to 
heginning  of  August  in  Finland  (Tengstrom);  from  June  21st  to 
August  1st  in  the  Biga  district  (Teich).  We  have  very  few  exact 
dates  of  capture  of  this  species;  the  following  are  all  we  can  muster: — 
July  16th,  1840,  between  Suul  and  Eongstue  (Zetterstedt  teste  Zeller) ; 
July  10th,  1847,  and  throughout  the  month  in  the  Biesen  Gebirge 
(Standfuss) ;  July  18th,  1860,  at  the  foot  of  the  Scaaddavara,  Finmark 
(Wocke) ;  June  1st,  1862,  in  the  pinewood,  south  of  Dotzheim  (Bossier) ; 
July  28th,  1879,  at  Eerasdere,  Amasia  (Staudinger);  June  11th,  1883, 
and  August  2nd,  1884,  at  Tromso  (Schneider);  July  22nd,  1897, 
in  the  Ustedal  in  Hoi,  and  August  5th,  1897,  at  Aal  (Strand) ;  mid- 
July,  1900,  at  Pontresina  (Chapman).  In  Britain,  there  are  records  from 
June  llth-July  1st,  1881,  July  4th-18th,  1884,  in  North  Devon  (South) ; 
imago  bred  mid-June,  1904,  from  larva  found  in  Baindean  Wood 
that  pupated  May  26th,  1904  (Chapman) ;  on  the  wing  June  20th, 
1904,  at  Folkestone  (Purdey). 

Habits. — This  species  was  first  found  to  belong  to  the  British  fauna 
in  July,  1865,  when  several  specimens  were  taken  near  Lyn mouth 
by  Boyd.  Barrett  says  that  the  imagines  inhabit  woods  in  the  south 
of  England,  flying  along  their  broad  grassy  paths,  or  open  spaces,  but 
the  species  is  extremely  local,  found  among  golden-rod  but  not  among 
any  species  of  ragwort.  He  further  states  that  Zeller  told  him  that,  in 
Germany  and  the  Alps  of  Central  Europe,  the  species  accompanied 
Hellinsia  osteodactyla,  a  well-known  Solidwjo  feeder,  "as  if  the  two 
species  belonged  together.'*  These  are  practically  its  habits  in  Baindean 
Wood  near  Folkestone,  where  it  occurs  with  Adkinia  hipunctidactyla, 
Hellinsia  osteodactyla  and  Leioptilus  tephradactyla^  being  disturbed  by 
day  from  the  long  grass  and  other  plants  by  the  sides  of  the  ridings 
where  Solidayo  virgaiirea  grows,  and  flying  more  freely  in  the  late 
afternoon  and  evening.  South  found  specimens  near  Lynmouth  by 
stirring  herbage  during  the  day.  Standfuss  gives  (Stett,  Ent.  Zeity., 
1848,  p.  156)  a  most  interesting  account  of  the  habits  of  this  species  in 
the  Biesen  Gebirge  in  July,  1847,  observing  that  it  appeared  to  fly  in 
little  companies,  as  he  found,  from  time  to  time,  some  eight  or  ten 
specimens  skipping  about  together  over  the  low  herbage,  then  for  a  time 
not  one  was  to  be  seen,  until  another  little  company  was  discovered. 
F.  nemoralisy  he  says,  is  certainly  a  distinct  species;  it  was  not  found 
with  F,  calodactyla  (zetterstedtii)  on  the  hill-summits,  but  both  were 
observed  flying  together  lower  down,  and  were  then  noticed  to  be 
distinctly  different  in  their  habits,  as  well  as  in  size.  The  latter,  be 
says,  is  a  lively  species  for  an  Alucitid,  flies  freely  by  day  ia  bright 
weather,  and  again  later  just  at  the  very  first  shades  of  evening,  and 
is  always  easily  disturbed  ;  the  much  rarer  F.  nemoralis,  on  the  other 
hand,  is  exceedingly  sluggish;  it  was  scarcely  ever  to  be  found,  even 
by  the  most  diligent  searching,  throughout  the  day-time — from  early 
mom  until  darkness  had  set  in — and  those  seen  allowed  themselves  to  be 
readily  picked  off  without  attempt  to  escape,  or  fell  to  the  ground ; 
one,  late  in  the  evening,  made  a  ponderous  attempt  to  escape  by  flight. 
He  further  notes  that  the  plant  among  which  F,  nemoralis  hides  is 
exclusively  Senecio  nemormMs,  to  the  blossoms,  leaves  and  stalks  of 
which  it  clings,  but  F.  zetterstedtii  hides  among  many  different  plants. 
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Sbaudinger  notes  a  doubtful  example  captured  at  light  at  Eerasdere  in 
Amasia. 

Habitat. — In  England,  it  is  a  southern  wood  species,  living  by  the 
side  of  the  wide  ridings  in  woods  near  Folkestone  in  Kent,  Lynmouth 
in  Devon,  and  Penzance  in  Cornwall,  in  the  first  two  localities  being 
abundant,  but  it  is  little  known  in  this  country,  and  is  probably  much 
overlooked.  South  notes  that,  in  North  Devon,  it  occurs  in  woody 
hollows  near  the  sea,  where,  in  its  more  western  locality  (from  Lynmouth) , 
there  is  an  abundance  of  golden-rod,  bilberry,  heather,  and  other  kinds 
of  herbage,  including  a  species  of  the  Compodtae,  which  he  suspected 
might  be  connected  with  the  moth,  as  it  only  seemed  to  occur  where 
the  plant  grew ;  in  the  eastern  locality  (from  Lynmouth)  this  plant  was 
observed  but  golden-rod  not.  In  the  alps  of  central  Europe  the  species  is 
not  uncommon ,  preferring  apparently  mountains  of  moderate  elevation  up 
to  about  5000ft.,  although  sometimes  going  much  higher,  since  Jordan 
states  {Ent,  Mo,  Mag.,  xvi.,  p.  26)  that  it  occurs  in  the  fields  beyond  the 
church  at  Zermatt,  also  on  the  Biffelberg  and  on  the  way  up  to  the 
Schwarz-See.  It  occurs  freely  in  the  mountains  of  Scandinavia, 
extending  into  FMnmark  and  Lapland  ;  it  appears  to  be  particularly 
abundant  in  the  Riesengebirge  in  Silesia,  in  the  Tyrol  we  found  it  on 
one  of  the  little  mountain  paths  that  branch  off  into  the  woods  of 
the  Mendelstrasse,  not  far  below  the  Mendel  Pass  (Tutt)  ;  in  Fin- 
mark  at  the  foot  of  the  Scaaddavara,  where  there  was  plenty 
of  Solidago  but  no  Senecio  (Wocke).  Bossier  notes  the  capture 
of  a  freshly- emerged  example,  June  1st,  1862,  in  the  pinewood 
south  of  Dotzheim,  where  it  flew  just  above  the  ground  among  Senecio 
sylvaticus,  and  adds  that  it  tried  to  hide  itself  under  the  leaves  of  this  plant. 
In  Silesia,  it  occurs  all  over  the  Riesengebirge  up  to  the  summits  of  the 
mountains  at  8500  ft.,  but  is  very  rare  in  the  plains,  Wocke  having 
once  taken  an  odd  specimen  at  Lissa  in  July;  it  also  occurs  in  the  foot- 
hills of  Upper  Lusatia  (Sommer),  and  on  the  Oderwitzer  Spitz  berg,  a 
basalt  cone  of  1574ft.  elevation,  near  Herrenhuth  (Moschler) ;  common 
on  the  Probsthainer  Spitzberger,  in  sunny  places,  flying  about  rasp- 
berry canes  (Herrich-Schaffer),  in  Baden,  it  occurs  in  the  mountains 
at  Freiburg,  always  in  the  vicinity  of  Senecio  nemorensis  (Reutti).  In 
Lower  Austria,  it  is  found  in  the  Prater,  in  damp  clayey  spots  near 
.streams,  in  Liesing,  Rodaun,  and  on  the  Eichkogl  (Mann) ;  yet 
Peyerimhoff  took  it  at  an  elevation  of  2500  metres  on  the  Fiirka. 

British  localities. — Exceedingly  local,  and  only  discovered  so  far  in 
the  southern  counties  of  England,  in  woods,  comparatively  near  the  sea. 
Cornwall  :  coast  districts  (Bond  teste  Jordan),  Paal,  Penzance  (Baily).  Devon: 
North  Devon — Lynmouth  (Boyd).  Kent  :  Folkestone  (Tutt),  [Sydenham  (Boyd), 
woods  near  Dover  (Barrett)] . 

Distribution. — Central  and  Northern  Europe,  Piedmont  and  Central  Italy, 
Taurus,  southeast  Siberia — Dahuria  (Kebel).  Asia:  Taurus  mountains  (Rebel), 
?  Amasia — Kerasdere  (Staudinger),  Kentei  mountains  (Staudinger).  Austbo- 
HuNOARY :  Hungary,  throughout  (Aigner),  Styria  (Roeslerstamm),  G^icia  (Nowicki), 
Bohemia  (Nickerl),  Lower  Austria,  distributed — Hemstein,  on  the  Eichkogl 
(Bogenhofer),  thePrater,  Liesing,  Rodaun  (Mann),  Tyrol-Rienzalpe,  Cortina  (Mann), 
bdow  the  Mendel  Pass  (Tutt),  near  Trafoi,  Franzenshdhe  (Heller),  Transsylvania 
(Rebel).  Bosnia:  Dervent  (Hilf  teste  Rebel).  Bulgaria:  western  parts  (Rebel). 
Finland  (Tengstrom).  France  :  Auvergne — Mont  Dore,  Cher — St.  Florent, 
Indre  —  Nohant  (Sand),  Aube  (Jourdheuille),  Doubs,  in  the  mountains — 
Pontarlier,  Saut-du-Doubs  (Bruand),  Sa6ne-et-Loire—CoucheB-les- Mines  (Con- 
stant) .  Germany  :  Prussia — Neuhauser,  Dammhof ,  K5nigsberg,  Norkitten  (Speiser), 
Obernarz  (Hoffmann),  Hesse — the  pinewood  south  of  Dotzheim  (Rossler),  near 
Cassel  (Enatz),  Wiesbaden  (Hofmann),  Waldeck — Wildungen,  Rhoden  (Speyer), 
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Tharingia — ^valleys  (Enapp),  Brandenburg — Frankfort-on-Oder,  the  Schwetiger 
Forst  near  Gmndschaferei  (Eretochmer),  Silesia — distributed  throughout  die 
mountains  up  to  3500  ft.,  rare  in  the  lowlands,  Lissa  (Wooke),  Altvater,  Leiterberg 
(Neustadt),  near  Beinerz  (Standfuss),  on  the  Oderwitz  peak  at  1574  ft.,  near 
Herrenhuth  (M&schler),  lower  mountains  of  Upper  Lusatia,  distributed — near 
Lichtenau,  Lauban  (Sommer),  Saxony — near  Bautzen  (Sohiitze),  Freiberg 
(Fritsche),  Bavaria — Allgau  Alps  (Hofmann),  Baden — the  mountains  near  Freiberg 
(Beutti),  Feldberg,  Todtmoos,  Hinterzarten,  St.  Peter,  Lahr,  Homisgrinde, 
Rippoldsau,  Herrenwies,  Heidelberg  (Mees  and  Spuler),  Schwarzwald  (Frey),  Alsace — 
in  the  mountains,  Faisanderie,  near  Saverne  (PeyerimhofF).  Italy:  Pisa  district 
(fiiann).  Netherlands  (Haar).  Boumania  (Bebel).  Russia  :  Baltic  Provinces 
— Aathales  near  Gremon  (Noloken),  Tannenfeid  (Berg),  Livonia  (Lienig  teste 
Zelter),  Biga  district  (Teich),  Moscow  district  —  Konobeewo  (Albrecht). 
Scandinavia  :  Sweden  —  Blekinge,  Upland,  Lapland,  Norway  —  Finmark 
(Wallengren),  at  the  foot  oi  the  Soaaddavara  (Wocke),  Uleaborg,  Euusamo 
(Tenc^trdm),  Saltdalen,  Malselvdalen,  Alten,  Tromso  (Sparre- Schneider),  Bossekop, 
Eaafjord,  Sopnes,  Nordreisen,  Lyngor  district — the  Ustedale  in  Hoi,  Bakken,  Aal 
(Strand),  Slettafos  (Jordan),  between  Suul  and  Eongstue  (Zetterstedt  teste  Zeller), 
Stryn  (Pettersen).  Switzerland:  Western  Alps,  the  Juras  |La  Harpe),  Zurich, 
rare,  Engadine— Samaden  to  Sils- Maria  (Frey),  Pontresina  (Cnapman),  the  Albula 
district — the  Siala  road,  the  Enieholzdreiecks  near  the  Aela-Oletscherbach,  Bergiin, 
Olarus — Berglialp  (Zeller),  Zermatt  (Frey  coll.),  the  BiflFelberg,  between  Zermattand 
the  Schwarz  See  (Jordan),  Lenz burg,  Oftringen  (Wullschlegel),  St.  Gallen  (Taschler), 
on  the  Furka  at  2400m.  (Peyerimhoff). 

Fredekigina  TESSERADAGTYLA,  Linne. 
Stnontmt. — Species:  Tetseradaotyla,  Linn.,  "Faun.  Suec.,*'  2nd  ed.,  p.  370 
(1761);  «•  Syst.  Nat.,*'  12th  ed.,  p.  900  (1767);  Mull.,  "Faun.  Ins.  Frid.."  p.  59 
(1764) ;  Goze,  ♦•  Ent.  Beit.,**  iv.,  pt.  3,  p.  173  (1783) ;  De  Vill.,  •*  Linn.  Ent.  Fau'U 
8uec.,**ii.,p.  532  (1789);  Stand,  and  Wocke,  "Cat..**  2nd  ed.,  p.  342  (1871); 
Zell.,  "Stett.  Ent.  Zeitg.,"  xxxix.,  p.  162  (1878);  Sorh.,  " Kleinschmett.  Brand.,** 
p.  3  (1886) ;  Meyr.,  "Trans.  Ent.  Soc.  Lond.,'*  p.  486  (1890);  Sohneid.,  " Lep. 
Tromso.,** p.  131  (1893);  Barrt.,  " Ent. Mo.  Mag.,*' xxxiii., pp. 25-26, 62 (1897);  Eane, 
"Ent.,**  xxxi..  p.  209  (1898);  Walsm.,  "Ent.  Mo.  Mag.,**  xxxiv.,  p.  193  (1898); 
Fern.,  "  Pter.  Nth.  America,'*  p.  32,  revd.  ed.  p.  33  (1898);  Stand,  and  Beb., 
"Cat.,**  3rd  ed.,  p.  73  (1901);  Dyar,  "  Li^t  Nth.  Amer.  Lep.,'*  p.  444  (1902) ; 
"  Proc.  U.  S.  Nat.  Mus.,**  xxvii.,  p.  923  (1904).  Teueradactylug,  [?  Fab.,  "  Mant. 
Ins.,**  ii.,  p.  259  (1787) ;  ?  "Ent.  Syst.,*'  iii.,  p.  347  (1793) ;]  Jord.,  "  Ent.  Mo. 
Mag.,**  vi.,  p.  121  (1869).  Fiseheri,  Zell.,  "Isis."  p.  781(1841);  Lienig,  "Isis," 
p.  800  (1846);  ZeU.,  "Linn.  Ent.,**  vi.,  p.  337  (1852);  Dap.,  "Cat.  M6th.,*' 
p.  383  (1845) ;  Tgstrm.,  "Finl.  Fjar.,**  p.  155  (1847) ;  Stn.,  "Cat.,**  p.  28  (1849) ; 
H.-Sch.,  "Sys.  Bearb,,"  p.  369,  supp.  fig.  12  (1855);  Frey,  "Tin.  und  Pter.,** 
p.  405  (1856) ;  Gart.,  "  Wien.  Ent.  Monats.,"  p.  330  (1862) ;  Wocke,  "  Stett.  Ent. 
Zeit.,"  xxiii.,  p.  254  (1862);  "Mitt.  Schw.  Gesell.,**  i.,  p.  335  (1865);  Nolck., 
"Lep.  Fn.  Estl.,"  p.  801  (1871) ;  Jord.,  "  Ent.  Mo.  Mag.,"  xxiv.,  p.  42  (1887); 
Barr.,  "  Lep.  Brit.  Isles,"  ix.,  p.  356,  pi.  314,  fig.  2  (1904).  Cosmodactyla,  Schlag., 
"Schmett.  Tauschbl.,**  pp.  132,  216  (1848).  TeBsapadaotylas,  Wallgm., 
* '  Skand.  Fjader. . "  pp.  8, 12  (1859) .  Tessaradaotyla,  Hein .  and  Wocke,  * '  Schmett. 
Deutsch.,'*  iii.,  pt.  2,  p.  787  (1877);  Hofmn.,  "  Deutsoh.  Pter.,**  p.  51  (1896); 
"  Illns.  Zeits.  Ent.,**  iii.,  pp.  152,  306  (1898). 

Zeller  says  (Zm,  1841,  p.  879)  that  Linn^'s  teaseradactyla  is  so 
defectively  described  that  its  species  can  probably  only  be  determined 
by  the  Swedish  lepidopterists.  In  1859,  Wallengren  determined  the 
species  as  that  which  is  here  described ;  he  says: — '^  As  regards  Linne's 
A.  tesfteradactyla,  or,  more  correctly,  tessaradactyla,  it  was  a  great  satis- 
faction to  us  to  find,  through  a  consignment  of  moths,  that  Prof. 
Boheman  shares  oar  opinion  on  the  species.  Thus  we  found  the  result, 
at  which  we  had  previously  arrived,  confirmed  by  this  celebrated 
entomologist,  and  regard  it,  therefore,  as  so  much  the  more  certain. 
Prof.  Zetterstedc,  in  his  Insecta  Lapponica,  has  given  the  Linnean  name 
to  a  species  with  '*okragula*'  forewings,  but  that  this  cannot  be 
correct  is  seen  from  Linn6*s  words,  *alae  superiores  cinereo  fmcoque 
nebulosae.*      Therefore,   Zeller  also  has    formed    another   name  for 
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Zetterstedt's  species,  which  was  previously  undescribed.  That,  at  the 
same  time,  Linn^'s  species  should  be  sought  among  the  more  broad- 
winged,  and  not  among  those  which  have  the  hind  lobe  of  the  forewing 
deflected,  is  clear  from  the  fact  that  with  this,  as  with  the  preceding 
species,  Linn6  says,  *alae  ....  fis»ura  connivente,'  Hence  one 
is  obliged  to  take  one's  choice  among  the  genus  PlatyptUus.  Most 
authors  have,  therefore,  thought  to  rediscover  the  Linnean  species  in 
P.  gonodactyla^  W.  V.  This  has  certainly  also  at  times  ash-grey  fore- 
wings,  but  they  are  never  '  cinereo-fuscoque  nebulosaey*  as  Linn6  states 
them  to  be  in  his  species.  Zeller  has,  therefore,  rightly  denied  to  this 
species  the  Linnean  name,  yet  without  giving  it  to  any  other.  The 
genus  named  has,  however,  one  species  to  which  the  Linnean  descrip- 
tion fits  without  violence,  after  the  palpable  mistai^e,  '  alae  inferiores 
.  .  •  .  tetradactylae  *  has  been  corrected.  Without  any  doubt  we 
consider  this  species  to  be  the  P.Jischeri  described  by  Zeller,  since  only 
in  this,  can  the  forewings  be  said  to  be  clouded  with  grey  and  brown. 
The  whitish  parts  of  tbe  forewing-^  are,  especially  in  the  more  worn 
specimens,  greyish,  and  the  whole  of  the  ash-grey  ground  colour  is 
here  and  there  strongly  mixed  with  brown,  so  that,  when  one  is  not 
describing  more  accurately  the  colour-pattern  of  species,  one  will  have 
to  use  just  the  expression  chosen  by  Linne — and  it  is  well  enough 
known  that  the  older  authors  before  all  things  strove  after  brevity, 
hence  at  times  distinctness  was  lost.  P.  fhchen  is  likewise,  in  southern 
and  central  Sweden,  one  of  tbe  more  common,  or  at  least  oftener 
occurring,  species  in  its  family ;  and  this  could  not  well  be  entirely 
unknown  to  Linn6,  even  as  it  could  not  have  been  mixed  with  any 
other  species  by  him.  P.  gonodactyla  is  one  of  the  rarest  species  in  the 
country,  and  belongs  more  to  mountain  districts,  whence  also  Linne's 
note,  *  habitat  in  nemoribus,*  is  better  fitted  to  P.  fischeri  than  to  the 
former  species"  (Skayid,  Fjdder-Mott.y  p.  8). 

Original  description. — Phalaetia  Alucita  tesseradactyla,  Alis  paten- 
tibus  fissis  cinereo-nebulosis,  posticis  fuscis.  Habitat  in  nemoribus. 
AlsB  superiores  cinereo  fuscoque  nebulos8B,  fissura  conniventa.  Inferiores 
fuscae,  nee  maculatsB,  tetradactylae  (Linne,  Fauna  Sueneae,ed.2,^,  370)."^ 

Imaoo. — Anterior  wings,  apical  point  sharp  and  dark;  ground 
colour  fuscous-grey  or  ashy,  rather  darker  fuscous  in  the  portion 
that  makes  up  the  costal  triangle,  the  inner  half  of  the  base  of 
which,  just  beyond  the  fissure,  sometimes  forms  a  small  conspicuous 
darkish  line  or  lunule;  the  ground  colour  is  marked  with  white 
as  follows — a  fine  longitudinal  whitish  shade  from  base  of  wing 
to  base  of  triangle  through  middle  of  wing ;  a  fine  whitish  inner 
marginal  line  extending  the  length  of  the  wing  (except  for  the 
characteristic  dark  spot  or  lineation  on  inner  margin  about  two-thirds 
towards  anal  angle) ;  a  white  lunular  band  at  base  of  costal  triangle  ex- 
panding widely  below  fissure ;  a  fine  white  transverse  lobal  line  crossing 
both  lobes  from  costa  nearly  to  inner  margin.  Fringes  white,  edged 
internally  with  a  fine  dark  marginal  line ;  except  at  anal  angle  where 
the  Iringes  are  dark-grey.  Posterior  wings  fuscous-grey  (considerably 
mottled  under  lens) ;  extreme  apices  of  first  and  second  plumules 
rather  darker ;  fringes  of  same  tint  as  ground  colour  of  wings ;  the 

*  Zeller*s  description  (Linn.  Ent.^  vol.  vi..  p.  337)  ot  fischeri  reads  as  follows  : 
**  Capillis  frontalibus  parum  productis ;  alis  ant.  fuscescenti  cinereis,  strigula  fusca 
triangulo  costali  adnata  ante  fissuram  plagamque  albidam  striga  laoiniarum  albida ; 
digiti  tertii  dorso  medio  in  ciliis  atro-squamato  (s    $  ).'' 
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third  plumule  with  a  few  dark  scales  in  almost  same  position  as  in  that  of 
calodactyla'^\ 

Variation. — This  small  ashy-grey  species  varies  apparently  but 
little  in  size  and  colour.  In  tint,  some  examples  appear  paler  than 
others  owing  to  the  extension  of  the  white  areeis  in  the  centre  of  the 
wing  and  outside  and  below  the  costal  triangle.  In  these  whiter 
examples,  thediscal  lunule  stands  out  distinctly  (as  also  it  does  in  some 
of  the  paler  F.  calodactyla)  along  the  base  of  the  costal  triangle  at  some 
little  distance  from  the  fissure,  whilst,  in  the  more  grey  examples,  it 
becomes  absorbed  in  the  costal  triangle  and  in  one  is  absent  altogether. 
In  the  Frey  collection,  examples  from  the  Engadine  and  Zurich 
appear  to  be  whiter  than  others  from  Silesia  and  'Bossekop,  but  the 
material  is  too  scanty  to  tempt  one  to  any  conclusions.  One  rather 
suspects  that  there  is  considerable  variation,  in  this  respect,  within 
somewhat  narrow  limits  in  most  localities.  Wocke  says  that  Finmark 
specimens  from  Altenelv  are  somewhat  smaller  than,  but  otherwise 
like,  German  examples.  Barrett  says  that  the  Irish  examples  are 
whiter  than  continental  specimens,  with  the  dark  markings  grey  rather 
than  brown,  the  Swiss  individuals  having  a  decidedly  warmer  tinge  of 
colour  than  those  captured  in  Ireland.  We  append  Barrett's  descrip- 
tion of  the  Irish  specimens : — 

a.  var.  hibemieaj  n.  ab.  TeMeradactyla^  Barr.,  **  Ent.  Mo.  Mag.,'*  xzziii.,  pp. 
26,  62  (1697);  Kane,  '*Knt.,"  xxxi.,  p.  209  (1898).— Forewings  narrow  at  the  base, 
but  rather  suddenly  broadened  behind  and  shortly  angulated  at  the  apex,  so  as  to 
present  a  rather  stumpy  appearance;  pale  grey-brown  dusted  with  white,  and 
having  two  oblique,  white,  transverse  stripes  towards  the  hind  margin,  one  of  them 
crossing  the  base  of  the  fissure,  and  the  other  crossing  both  lobes ;  immediately 
before  Uie  first  of  these  is  the  usual  dark  costal  triangle,  of  a  dark  grey-brown  tint ; 
preceding  this,  in  the  middle  of  the  costal  margin,  is  a  small  dark  cloudy  spot,  a 
pair  of  similar  spots  lies  on  the  dorsal  margin  before  the  middle  and  a  pair  of 
minute  dark  dots  at  the  base  of  the  fissure ;  cilia  sharply  white.  Hindwings  dark 
fuscous  with  a  golden  gloss ;  cilia  smoky-brown,  except  at  the  tip  of  each  lobe, 
where  is,  in  each  case,  a  dash  of  pale  yellow ;  on  the  dorsal  side  halfway  down  the 
third  lobe  is  a  darker  fuscous  tuft  in  the  cilia.  Antennae  pale  brown,  barred  with 
white;  head  and  front  of  thorax  pale  umbreous,  hinder  part  of  thorax  white; 
abdomen  whitish-brown ;  legs  whitish,  the  tibits  of  the  hindmost  pair  having  a 
brownish  cloudy  dash  before  each  pair  of  spurs.  It  bears  some  resemblance  to 
Platyptilia  yonodactyla,  but  is  less  than  one-half  its  size,  being  in  fact  decidedly 
smaller  than  the  occasional  dwarf  second-brood  specimens  of  that  species.  Hab. : 
Clonbrook  (Barrett). 

The  American  form  is  described  by  Fernald  (Pter.  Nth,  Amenca,  p.  88) 

as  follows : — 

Expanse  16mm. -20mm.  Head,  palpi  and  frontal  tuft  greyish-brown.  Antennn 
whitish,  dotted  above  with  dark  brown.  Thorax  grey  in  front,  white  behind. 
Forewings  whitish,  heavily  dusted  with  brownish-grey.  The  somewhat  indistinoi 
brownish  triangle  on  the  outer  third  of  the  coeta  is  followed  by  a  whitish  spot,  and 
a  subterminal  white  line  crosses  both  lobes. 

Comparison  of  Fredericina   tesseradactyla   with   its    allies. — 

Zeller  notes  {Linn,  Knt,,  vi.,  p.  887)  that  it  is  '*  closely  related  to 

gonodactyla^  zett^rstedtii  and  neinoralu,  but  is  much  smaller  (forewings 

from  H"'-^i"')f  with  a  very  ill-developed  tuft  on  the  vertex ;   the 

ground  colour  dusky  brownish-grey,  without  yellowish  admixture,  and 

always  with  sharply  defined  black-brown  transverse  streak  before  the 

cleft  of  the  forewing."     Hofmann  writes  (Die  Deutsch,  Pteroph,^  p.  61) : 

<<  The  smallest  Platyptiliid  ;   easily  separated  from  the  other  allied 

*  These  scales  are  particularly  easily  removed  in  this  species.  Some  other- 
wise perfect  specimens  are  praclricaUy  without,  or  with  only  the  slightest  traces  of. 
them. 
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species  by  the  very  short  frontal  tuft,  which  can  be  distinctly  observed 
in  quite  fresh  specimens  when  viewed  in  profile,  as  well  as  by  the  white 
coloration  with  its  brownish-grey  shading,  and  the  two  pure  white 
transverse  bands,  one  just  in  front  of  the  fissure,  and  the  other  across 
the  middle  of  the  lobes." 

Ovum. — The  egg  is  pale  green  and  smooth  in  outline,  forming  a 
somewhat  elongated  ovoid  (Gartner). 

Habits  of  larva. — Gartner  first  discovered  the  larvae  in  July, 
living  in  the  dried  pith  of  the  flowerstalks  of  Gnaphalium  dioicum ; 
they  were  then  exceedingly  minute,  and  repeated  observation  convinced 
him  that  they  made  little  growth  during  the  autumn,  and  he  was 
much  astonished  that,  in  spite  of  their  small  size,  they  had  grown 
very  considerably  by  the  earliest  days  of  spring.  Search  in  the  old 
flower-shoots  showed  that  the  larvae  had  vacated  these  before  winter 
was  over,  and  the  fresh  shoots  showed  no  signs  of  being  inhabited. 
The  withered  central  leaves  of  the  newly-grown  central  shoots, 
however,  gave  evidence  of  the  larval  attack ;  these  leaves  were 
easily  detached  and  showed  the  larva  at  work  within.  He  says  that 
as  the  larva  confines  itself  to  this  portion,  it  is  obliged  frequently  to 
seek  a  fresh  plant,  but,  when  the  plants  are  more  developed  and  the 
larvae  have  grown  older,  they  draw  together  the  central  leaves  with  silk 
threads,  and  penetrate  more  deeply  into  the  substance  of  the  plant, 
whilst  the  black-brown  excrement  is  collected  on  an  outer  leaf  and 
betrays  the  larval  abode.  '^  The  larva  bores  in  the  stem  of  its  foodplant 
and  lives  until  the  winter  in  the  pith  of  the  smaller  stems"  (Sorhagen), 
or  in  the  flowering  shoot,  hybernating  young,  in  the  withered  flower- 
stalks,  entering,  in  the  very  early  spring,  the  shoot  of  the  young  plant, 
which  it  eats  down  to  the  root ;  the  small,  still  folded,  terminal  leaves 
of  this  shoot  remain  a  long  time  in  position  in  a  withered  or  drTed-up 
state,  even  when  the  larva  has  already  left  its  first  dwelling ;  it  then 
goes  into  the  still  little-developed  flower-bud  which  is  yet  on  a  short 
stalk  and  folded  up  into  a  thick  knob,  and  on  which  there  is  outwardly 
not  much  or  mostly  nothing  at  all  to  reveal  the  presence  of  a  larva, 
unless  here  and  there  a  few  grains  of  excrement,  or  a  somewhat  miser- 
able appearance  of  the  bud,  betray  the  presence  of  a  larva  (Hofmann). 
Larva. — Fir»t  instar:  Head,  thoracic  and  anal  shields  black;  body 
yellowish-white  with  single  hairs.  Hyhematimj  sta(je  (September): 
As  before,  but  with  dorsal  and  lateral  rows  of  rust- brown.  After 
hybernation  (March) :  Stouter,  but  not  much  increased  in  length. 
Head,  thoracic  and  anal  shields  dark  brown ;  dorsal  stripe  crimson 
rust-colour,  consisting  of  triangular  spots ;  the  subdorsal  and  lateral 
lines  similar,  but  finer  or  more  delicate.  The  ground  colour  of  the 
body  yellowish  above  and  rust- red  beneath.  Final  instar:  In  shape 
cylindrical,  slightly  narrower  at  each  end.  The  head  is  small  and 
black,  the  thoracic  shield  yellowish-white,  with  a  small,  black  dorsal 
area  divided  by  a  pale  line.  The  colour  of  the  body  is  dark  ferruginous- 
brown.  On  the  dorsum  of  each  segment  stand  whitish  spots,  each 
with  two  pairs  of  black  dots  (tubercles),  of  which  the  hinder  pair  are 
placed  farther  from  each  other  than  those  in  front;  similar  dots 
(tubercles)  occur  on  the  sides,  from  which  arise  long  pale  hairs.  The 
anal  shield  and  legs  are  dark  brown.  The  larvae  frequently  vary  in  the 
depth  of  their  colour  (Gartner). 
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FooDPLANTs.  —  Gnaphalium  dioicum  (Gartner),*  O,  arenarium 
(?  luteoalbum)  (Sorhagen),  Gnaphalium  alpium  (Wocke). 

PuPARiuM. — In  the  excavation  made  by  the  larva  in  the  central 
Btem  of  the  foodplant,  the  fuUfed  larva  pupates ;  the  hollow  is  closed 
up  by  means  of  silk  spinning,  and,  fixing  itself  in  an  upright  position, 
the  larva  changes  to  pupa.  On  May  16th,  1861,  the  natural  puparia 
were  found,  a  bent-down  flower-bud,  kept  in  position  by  silken  threads, 
beneath  which  a  deep  excavation  in  the  centre  of  the  plant  was  hidden, 
in  which  was  an  Alucitid  pupa  standing  in  an  upright  position.  By 
following  up  this  clue  several  pupsB  were  obtained,  but  it  was  too  late 
for  larvae.  The  pupal  stage  lasts  about  three  weeks,  the  pupa  being 
partly  protruded  from  its  puparium  on  the  emergence  of  the  imago 
(Gartner).  The  larva  pupates  in  the  hollow  of  the  stem  which  it  has 
previously  utilised  as  a  larval  habitation;  in  this,  the  pupa  stands 
upright  (Hofmann).  The  pupa  can  move  the  abdomen  somewhat,  but 
does  not  throw  the  anterior  parts  backwards  (Zeller). 

Pupa. — The  slender  pupa  tapers  towards  the  posterior  end ;  the  head 
dark  brownish- grey,  which  colour  is  continued  to  beyond  the  thorax ;  the 
eye-covers  dark  with  the  frontal  prominence  between  them.  The  dorsum 
of  the  abdomen  bone-yellow,  the  row  of  spots  along  the  back  and  the 
lateral  curved  markings  darker ;  above  the  cremaster  there  is  a  long, 
thickly-ciliated  point,  directed  somewhat  upwards.    The  wing-cases  pale 
greenish,  the  protruding  portion  of  the  leg-cases,  which  stand  out  free  for 
the  length  of  B^  segments,  are  brownish,  in  front  of  the  hairy  cremaster 
towards  the  belly  are  two  points.      The  older  the  pupa  the  more  it  is 
marbled  with  brownish-grey  (Gartner).     About  4^'"  long,  slender,  the 
head  bent  downwards,  the  upper  part  of  the  dorsum  suddenly  swollen ;  the 
abdomen  closely  and  very  finely  striated  transversely,  quite  smooth, 
greyi^ -white ;  the  whitish  cases  of  the  forewings  have  a  brown-grey 
dash  extending  towards  the  outer  margin  and  acutely  angled  towards 
the  base.      Under  the  inner  margin  of  this  case,  the  case  of  the  hind- 
wing  protrudes  as  a  very  narrow,  short,  segment-like  strip.     The  cases 
of  the  legs  and  antennae,    united  into   a   point,   reach   to   the    5th 
abdominal  segment.     The  dorsal  line  is  indicated  only  at  its  commence- 
ment by  very  pale  spots.     On  each  side  of  the  dorsum  of  the  abdomen 
runs  a  pale  brownish  longitudinal  stripe,  becoming  stronger  on  each 
segment,  but  fading  out  on  the  last  two  segments.     Below  this,  a  row 
of  pale  brownish  spots  runs  on  each  side,  one  of  them  lying  at  the 
commencement  of  each  segment.      Still  lower,  a  row  of  faint  spots 
follows  these,  but  the  last  two  segments  are  unspotted.      The  point  of 
the  tail  is  curved  upwards,  sharply  pointed,  and  above  there  are  two 
finely  pomted  warts  near  each  other.     Head,  thoracic  shield  and  leg- 
cases  are  brown -grey  (Zeller). 

Time  of  appearance. — In  Britain,  the  species  appears  to  have  been 
taken  only  in  June,  having  been  discovered  in  the  first  week  of  June, 
1895,  at  Clonbrock,  and  again  taken  directly  afterwards  on  June  11th, 
1895,  at  Ardrahan  (Kane).  It  also  occurs  in  central  Germany  in  June, 
but  Mann  records   it  from   Tuscany  in  the  middle  of  April,   and 

*  This  plant  is  abundant  in  Scotland,  Wales,  Ireland  and  many  parts  of 
England,  descending  occasionally  nearly  to  the  coast  level,  its  general  habitat  being 
mountain-heaths  ;  common  in  northern  Europe,  Asia  and  America  to  the  Arctic 
regions,  and  in  the  great  mountain  ranges  of  central  and  southern  Europe  and 
Busaian  Asia  (Bentham). 
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Herrich-Schaffer  says  that  Mann  also  foand  it  well  out  in  April  ip. 
the  Vienna  district  among  spindle  (1).  [Milliire  seems  to  be  in  doubt 
about  the  insect  which  be  says  occurs  around  Cannes  in  April- June 
and  September ;  we  suspect  he  is  referring  to  some  other  species.] 
In  Germany,  it  occurs  in  June  at  Tantow  in  Pomerania  (Bdttner) ; 
in  May  and  early  June  in  Hesse  (Bossier);  mid-May  and  early 
June,  and  again  in  early  August  (erroneously  suggesting  a  second 
brood),  at  Wildungen  (Speyer) ;  in  June  in  Silesia  (Wocke) ;  also  at  the 
commencement  of  July  on  the  Silesian  mountains,  and  from  about 
June  9th  to  mid-July  in  the  Albula  district,  on  the  Enieholzdreieck 
and  behind  Chiaclavuot  (Zeller) ;  the  last  third  of  May  near  Begensburg 
(Schmid) ;  in  June  and  July  near  Munich  (Hartmann) ;  also  in  June 
and  July  in  Baden  (Meess  and  Spuler) ;  but  at  the  end  of  May  in 
Wiirtemburg  (Steudel  and  Hofmann) ;  the  end  of  May  and  commencement 
of  June  in  Moravia,  near  Briinn  (Gartner);  and  in  May  and  June  in  the 
Modiing  district  (Mann).  In  the  Baltic  Proyinces  it  has  been  taken  in 
May  at  Eurtenhof  (Teich).  In  Switzerland  from  the  end  of  May 
through  June  and  July,  according  to  elevation,  e.g.y  end  of  July  and 
early  August  at  Samaden,  at  6000  feet  elevation,  June  in  the  Upper 
Rhone  Valley,  and  end  of  May  at  Wiirenlos  (Frey) ;  similarly  it 
occurs  in  May  and  June  in  south  and  central  Sweden  (Wallengren), 
but  from  mid-June  to  mid-August  at  the  higher  latitudes  of  northern 
Europe,  e.tf.,  Ule&borg  in  Finland  (Tengstrom),  etc.  The  only  exact 
dates  of  appearance  we  have  been  able  to  collect  are  the  following : 
May  28rd,  1861,  and  following  days,  near  Briinn  (Gartner);  June  5th, 
1866,  above  the  Faisanderie,  in  Hesse  (R5ssler) ;  June  9th-mid- July, 
1871, 1873, 1875,  in  the  Ober- Albula  district  (Zeller);  July  10th,  1890, 
July  7th,  1891,  at  Tromso  (Schneider) ;  July  23rd,  1697,  at  Sund-dal, 
common,  on  August  2nd,  1897,  near  Aal,  in  the  Votndal,  July  20th- 
August  7th,  1902,  at  Erfjord  (Strand);  June  17th,  19th,  1871,  in 
Scott's  Valley,  California  (Walsingham) ;  July  29th,  1908,  on  Bear 
Lake  Mountain ;  August  11th,  1908,  on  Eokanee  Mountain,  near 
Easlo,  in  British  Columbia  (Dyar). 

Habfes. — Little  is  known  of  the  habits  of  this  species.  Kane  observes 
that  it  was  first  taken  at  Clonbrock,  flying  in  the  sunshine  to  the  flowers 
of  a  species  of  Onaphaliuiu  on  a  dry  bank  alongside  a  bog,  and  later 
adds  that  it  is  easily  disturbed  from  among  its  foodplant  on  a  sunny  day 
in  Galway.  Barrett  adds  that  it  flies  in  the  late  afternoon  and  evening 
among  Gnaphalinm  by  roadside  and  dry  banks  at  the  edges  of  bogs. 
Gartner  says  that  this  little  plume  lives  gregariously  in  the  Schriebwald, 
near  Briinn,  and  swarms  in  the  month  of  June  in  the  early  evening  round 
the  blossoms  of  Gnaphalium  dioicum,  and  is  sometimes  to  be  seen  sitting 
on  these  plants  in  copula.  The  same  habits  were  observed  in  other 
wooded  places  in  which  the  Gnaphalium  occurred,  and  this  led  to  the 
later  discovery  of  the  pupa  and  larva  of  the  insect.  In  confinement,, 
the  moths,  at  rest  during  the  daytime,  become  lively  at  dusk,  without, 
however,  showing  much  desire  to  breed,  for  only  a  single  pairing 
was  obtained.  Some  six  years  before  Gartner  discovered  the  life- 
history  of  these  insects,  Herrich-Schaffer  noted  that  the  imagines 
flew  gregariously  towards  the  end  of  May  in  large  numbers  in  a  few  places 
about  Ratisbon,  especially  above  and  beyond  the  Tegernheimer  Keller, 
on  wooded  pastures  where  much  IJieraciutn  pilosella  grows,  although 
he  added  "  the  larva  most  possibly  feeds  on  Gnaphalium,**  Borgmann 
observes  that,  in  June,  the  imagines  fly  slowly  among  grass  towards 
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evening,  in  nambers,  over  a  dry  woodland  meadow  in  the  Kaufunger 
Stiftswald,  near  Cassel,  where  much  Gnaphalium  dioicum  grows. 

Habitat. — In  Britain,  the  species  has  as  yet  only  been  discovered  in 
the  counties  of  Glare  and  Galway,  where  it  prefers  the  stony  pasturages, 
although  its  chief  haunt  at  Ardrahan  is  in  a  clearing  in  a  plantation 
where  Antennaria  (Gnaphalium)  dioica  grows  plentifully  (Kane),  also 
at  the  edge  of  a  plantation  at  Dromoland  Castle  (O'Brien).  On  the 
continent,  its  habitats  are  varied,  extending  from  low  stony  wastes 
on  the  plains  to  high  up  the  mountains  to  the  snow-line,  <^.//.,  the 
Biffelberg.  Strand  says  that  it  is  common  in  Arctic  Norway — Tromso, 
etc. — wherever  Antennai-ia  dioica  grows,  and  Wocke  notes  that  it  occurs 
on  dry  loamy  slopes  at  Altenelv,  in  Finmark,  among  G.  alpium,  Zeller 
says  {Isisy  1841,  p.  781):  '*  This  species  is  common  in  Bohemia  on  the 
Saxony  boundary  on  dry  knolls  and  on  ridges  between  fields.  In  Silesia,  I 
found,  in  mid-June,  numerous  examples  on  Probsthainer  Spitzberg  in 
open  places  between  young  forest  and  fir- trees ;  two  specimens  at  Reinerz 
at  the  beginning  of  July  on  a  hill,  where  the  pine-trees  had  decayed  away 
and  the  spot  was  covered  with  Aira  flexuosa ;  two  examples  at  Glogau 
in  a  hilly,  woody  neighbourhood,  on  a  heath  between  birch  under- 
wood. The  species,  at  least  in  these  three  places,  is  not  common  and 
is  seen  very  rarely,  as  they  are  inconspicuous  and  fly  only  at  sunset.'* 
He  afterwards  noted  {Linn,  Ent,,  vi.,  p.  837)  that,  in  Silesia,  it 
occurs  abundantly  in  the  mountains,  particularly  on  the  drier  foothills 
arising  from  the  plains ;  later  he  observes  (Stett.  Knt.  Xeit.,  1878, 
p.  162)  that,  in  the  Ober-Albula  district,  the  insect  is  not  rare  in  any 
places  where  Gnaphalium  dioicum  grows,  flying  in  dry  thickets  and  in 
open  spaces  in  the  vicinity  of  its  foodplant.  Gartner  says  that  ii 
prefers  wooded  places  in  Moravia  where  Gnaphalium  dioicum  grows.  In 
dry  woodland  meadows  near  Cassel  (Borgmann),  on  the  foothills  near 
Wildungen  and  Eorbach  (Speyer),  in  open  spaces  on  the  outskirts  of 
deciduous  woods  on  hillsides,  and  also  in  the  wide  grassy  roads  on  the 
outskirts  of  such  woods,  as  well  as  along  the  edges  of  the  wood-ridings 
themselves  in  Silesia  (Moschler).  Milli^re  says  that  the  species  occurs  on 
chalky  ground  around  Cannes,  but  as  he  states  that  the  insect  he  is 
describing  is  double-brooded  we  doubt  whether  he  is  referring  to  this 
species. 

British  localities. — Only  known  at  present  from  the  west  coast  of 

Ireland.  Glabx:  Dromoland  Castle  (O'Brien),  through  the  Barrens  of  Clare  to 
Corcomroe  and  Ballyvaughan  (Kane).    Qalwat:  Ardrahan,  Clonbrock  (Kane). 

DisTBiBUTioN. — Probably  throughout  the  whole  northern  part  of 
the  PalaBarctic  region,  also  the  western  (mountain)  part  of  the  Nearctic 
and  across  the  continent  to  Massachusetts.  Europe  north  and  central 
(except   Batavia),   southwest    France,  central    Italy,   Dalmatia   and 

Hyrcania  (Rebel).  Ambbica:  Colorado— Loveland  (Smith  teste  Walsingham), 
Califonria — Scott's  Valley  (WiUsingham),  British  Columbia — ^Bear  Lake  Mountains, 
Kokanee  Mountains  near  Kaslo  (Dyar),  Massachusetts  (Fernald).  Austro- 
Hukoart:  Bohemia  (Fischer  ▼.  Boslerstamm),  Morayia — ^Briinn  (Ckurtner),  Lower 
Austria— Herstein,  in  the  foothills  (Bogenholer),  Maaer,  Modling,  Qahns  (Mann), 
Vienna  district  (Mann  teste  Fischer  v.  Boslerstamm),  Tyrol— near  Bozen,  Trient,  the 
Dolomite  region  (Mann),  Taufers,  Franzenshohe  (Heller),  Dalmatia.  Croatia — 
Josefsthal  (Mann), Budapest  dist.— Nagyag  (Aigner).  Fivlaki>  :  up  toUleaborg  (Teng- 
Strom),  T7skland(Wallengren).  Belgium  (Lam billion).  [France  :  Var— Cannes  dist. 
(MiUi^re),  Auvergne— Mont  Dor^  (Sand)] .  Gsrmamy  :  widely  distributed  in  north 
and  south  Oermany  (Hofmann).  Prussia — ^near  Damnihof  (Speiser  tesie  Sauter), 
Pamerania — ^near  Tantow  puttner),  Hesse— Wiesbaden  near  the  Chausseehans 
(Vigttlius),  above  the  Faisanderie  (Bossier),  near  Cassel  (Borgmann),  Waldeck— near 
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Wildungen,  Korbaoh  on  the  lower  mountain  slopes  (Speyer),  Thuringia/ 
generally  distributed  (Enapp),  Brandenburg  —  Gkirz-on-Oder,  near  Tan  tow, 
distributed  (Sorhagen),  Silesia — ^generally  distributed  ^Wocke),  Seef elder  near 
Beinerz  (Standfuss),  Probsthainer  Spitzberg,  near  Bemerz,  Glogau  (Zeller), 
Upper  Lusatia  (Mdsohler),  Saxony — Saxon  Upper  Lusatia  (Schiitze),  Bavaria — 
distributed,  near  Begensburg  (Schmid),  Munich  district — near  Schleissheim  in  the 
Schwarzhdizchen,  Tegemsee  (Hartmann),  Wiirttemberg— Eatbarinenlinde,  Eisen- 
baoh,  Wasseralfingen  (Steudel  and  Hofmann),  Baden — near  Constance  (Beuttik 
Hinterzarten  (Meess  and  Spuler).  Italy:  Tuscany — near  Ardenza  (Mann). 
BussiA :  Baltic  provinces,  generally  distributed  and  common  —  Magnusholm, 
Neuhof,    Lips,    Biga,    Pichtendahl    (Nolcken),    Eokenhusen    (Lienig),    Bingen 

?tosenberger),  Eurtenhof  (Berg).  Scandinavia  :  Finmark  to  70°  N.  lat.  (Schoyen), 
roroso,  Malselvdalen,  Alten  (Sparre-Schneider),  Altenelv  (Wocke),  Bossekop  (Chap- 
man), Eaafjord,  Sopnes,  Lyngor  district,  common — Aal,  the  Votndal,  Sunddal  in  Hoi, 
Stavanger  district— Erfjord  (Strand),  Throndjem,  Little  Elvdal  (Jordan),  common, 
in  south  and  central  Sweden— Blekinge  (Wallengren),  Smaland,  Oestergothland 
(Boheman).  Switzerland  :  In  the  valleys  and  also  in  the  mountains  to  about  6000ft. 
— Wiirenlos  in  the  Limmatthal,  Upper  Bhone  district  (Frey),  Ober-Albula— dis- 
tributed from  Bergiin  to  Weissenstein,  Upper  Engadine — Samaden  and  Sils- Maria 
at  about  6000ft.  (Zeller),  the  Juras  (Bothenbach),  Bififelberg  (Jordan). 

Platyptilia,  Hiibner. 

Synonymy.— Qenus :  Platyptilia,  Hb.,  *'Verz.,"  p.  429  (1825);  Stphs., 
"Illus.  Haust.,"  iv.,  p.  376  (1834);  Zell.,  "Linn.  Ent.,"  vi.,  p.  328  (1862); 
Staud.  and  Wocke,  "  Cat.,"  2nd  ed.,  p.  342  (1871) ;  Hein.  and  Wocke,  '<  Schmett. 
Deutsch.,"  iii.,  pt.  2,  p.  784  (1877) ;  Frey,  **Lep.  Schweiz,"  p.  428  (1880) ;  South, 
"Ent.,"  xiv.,  p.  304  (1881);  Stange,  •*  Stett.  Ent.  Zeit.,"  p.  118  (1881) ;  p.  514 
(1882);  South,  '»Ent.,"  xv.,  pp.  31,  33, 145,  pi.  iii., figs.  la-lc(1882);  xxii.,  pp.  29, 31, 
103  (1889);  Tutt,  '*Ent.,»'  xviii.,  pp.  169,  195  (1886) ;  xx.,  p.  211  (1887);  xxi.,  p. 
259  (1888);  ••Ent.  Mo.  Mag.,"  xxv.,  pp.  104-107  (1888);  Sorhgn.,  *'Eleinsch. 
Brandbg.,"  p.  2  (1886) ;  Leech,  **  Brit.  Pyr.,"  p.  52  (1886) ;  Tutt,  ••  Young  Nat.," 
X.,  p.  163  (1889);  xi.,  pp.  18,  79  (1890);  •' Pter.  Brit.,"  p.  35  (1896);  Meyr.. 
"Trans.  Ent.  Soc.  Lond.,"  p.  486  (1890);  "Handbook,"  etc.,  p.  434  (1895); 
Hofmn.,  "Deutsch.  Pteroph.,"  p.  42  (1895);  "  Ulus.  Zeits.  Ent.,"  iii.,  pp.  131, 
152,  306  (1898);  Barrt.,  "Ent.  Mo.  Mag.,"  xxxiii.,  pp.  25-26  (1897);  Eane. 
"  Ent.,"  xxxi.,  p.  209  (1898);  Walsm.,  "  Ent.  Mo.  Mag.,"  xxxiv.,  p.  193  (1898) ; 
Fern.,  "Pter.  Nth.  Amer.,"  p.  32,  revd.  ed.,  p.  33  (1898);  Staud.  and  Beb., 
"Cat.,"  3rd  ed.,  p.  72  (1901) ;  Dyar,  "List  Nth.  Amer.  Lep.."  p.  444  (1902). 
Alucita,  [Linn6,  "  Faun.  Suec,"  2nd  ed.,  p.  370  (1761) ;  "  Syst.  Nat.,"  12th  ed., 
p.  900  (1767) ;  MiiUer,  "  Faun.  I.  F.,"  p.  69  (1764) ;]  Schifif.  and  Denis,  "  Sys. 
Verz.,"  Ist  ed.,  pp.  146,  320  (1776);  Sulz.,  "  Ges.  Ins.,"  p.  163(1776);  Goze, 
"Ent.  Beit.,"  iv.,  pt.  3,  p.  173  (1783);  de  ViJl.,  '*Linn.  Ent.  Faun.  Suec,"  ii.,  p. 
532  (1789) ;  Illig.,  "  Sys.  Verz.,"  2nd  ed.,  p.  128  (1801) ;  Hb.,  "  Eur.  Schmett.,'* 
Aluc.  pi.  ii.,  fig.  6  (1804);  Haw.,  "Lep.  Brit.,"  p.  478  (1811);  Tr., 
"  Die  Schmett.,"  ix.,  p.  230  (1833) ;  Zett.,  "  Ins.  Lapp.,"  p.  1012.(1840).  Ptero- 
phoFUS,  Fab.,  "  Mant.  Ins.,"  ii.,  p.  269  (1787);  Fab.,  "Ent.  Sys.,"  iii.,  p.  347 
1793) ;  Sam.,  "  Ent.  Usef.  Comp.,"  p.  409  (1819) ;  Curt.,  "  Brit.  Ent.,"  fo.  161 
1827) ;  Dup.,  "  Hist.  Nat.,"  xi.,  p.  647  (1838) ;  Wood,  "  Ind.  Ent.,"  1st  ed.,  p. 
36  (1839);  Zell.,  "Isis,"  p.  777  (1841);  Dup.,  "Cat.  M^th.,"  p.  381  (1845); 
Tgstrm.,  "Finl.  Fjar.,"  p.  154  (1847);  Frey,  "Tin.  Pter.  Schweiz,"  p.  402 
(1866) ;  Sta.,  "  Man.,"  ii.,  p.  440  (1859) ;  Peers,  "  Ent.,"  ii.,  p.  38  (1864) ;  Barrt. 
and  Buckler,  "Ent.  Mo.  Mag.,"  viii.,  p.  153  (1871);  Machin,  "Ent.,"  xiii.,  p. 
283  (1880) ;  Porritt,  "Buckler's  Larva?,"  ix.,  p.  343  (1901).  PlatyptilaB,  Zell., 
"Isis,"  pp.  770,  777,  etc.  (1841);  H.-Sch.,  "Sys.  Bearb.,"  v.,  p.  868  (1856); 
Wallgrn.,  "Skand.  Fjarderm.,"  p.  11  (1859);  Jord.,  "Ent.  Mo.  Mag.,"  vi.,  p. 
121  (1869) ;  viii.,  p.  137  (1871) ;  xxiv.,  p.  42  (1887) ;  Nolck.,  "  Lep.  Fn.  Estl.,"  p. 
800  (1871) ;  Gregs.,  "  Ent.,"  vi.,  p.  426  (1873);  Barrt.,  "Lep.  Brit.  Isles,"  ix.,  p. 
860  (1904).    Platyptila,  Barrt.,  "Ent.  Mo.  Mag.,"  xviii.,  p.  177  (1882). 

The  heterotypical  genus  Platyptilia  is  diagnosed  {VerzeichnisSy  p. 

429)  by  Hiibner  as  follows : — 

The  forewings  posteriorly  broad  and  obtuse ;  the  hindwings  not  uniform — > 
Platyptilia  calodactyla  et  megadactyUi^  Schiff.,  Terz.,  Alu.  A.  4,  8;  Hiibn.,  Alu.^ 
7,  6.  P.  petradactylaj  Htibn.,  Alu.^  37,  38.  P.  ochroda^tyla,  Hiibn.,  Alu.,  12,  18. 
P.  rhododactyla,  SchifF.,  Verz.,  Alu.  A.  5,  Hiibn.,  Alu.,  8. 

It  will  be  seen  that  this  genus  in  its  inception  contained  the  whole 
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tribe  Platyptiliidiy  and,  in  addition,  the  genus  Ettcnemidophorus,  We 
have  already  dealt  with  calodactyla,  Sohiff.,  Hb.,  and  petradactyla^  Hb., 
under  Fredericina  {antehy  pp.  161 -2),  and  of  the  remainder  of  the  original 
species  in  this  heterotypical  genus,  we  have  ochrodactyla,  Hb.,  the  type 
of  (Tillineria^  rlwdodactyla,  Schiflf.,  the  type  of  Eucnemidophorus,  and 
megadactylaf  Hb.  {=(fofwdactyla,  Schiff.),  which  we  named  as  the  type 
of  Platyptilia  {Ent,  Record^  xvii.,  p.  87).  Whether  inodactyliis,  Zell., 
is  really  congeneric  with  iionodactyla,  Schiff.,  and  farfarella,  ZelL,  we 
are  not  prepared  to  say,  but  at  present  we  know  too  little  of  their  early 
stages  to  separate  them  under  distinct  genera.  The  egg  is  more  or 
less  cylindrical  according  to  the  Platyptiliid  type,  they  are  laid 
externally,  but  the  larva  at  once  becomes  a  miner  and  remains  so  all 
its  life.  The  typical  pupation  habit  of  P.  isodactylus  in  the  second 
brood,  is  similar  to  that  of  Fredencina^  i.e,,  pupation  takes  place 
internally  in  the  stem  of  the  foodplant,  whilst,  in  the  first  brood,  the 
larva  leaves  its  burrow  and  pupates  in  a  cocoon  outside.  The 
larva  of  P.  yonodactyla  usually  emerges  from  its  feedinar-mines  and 
makes  a  puparium  among  the  pappus  of  the  Tussilaffo  seedheads  (in 
the  first  brood),  or  in  a  cocoon  on  the  undersurface  of  a  leaf  (in  the 
second  brood).  Occasionally  it  appears  to  pupate  quite  exposed,  as  is 
the  case  with  (rillmena.  Tbe  two  British  species,  fjonodactyla  and 
uodactyluH,  are  double-brooded. 

The  following  is  our  diagnosis  of  the  restricted  genus  : — 

luAoo. — Frontal  tuft  short ;  palpi  with  the  terminal  joint  rather  short, 
porrected  ;  the  frontal  tuft  and  palpi  about  as  long  as  the  head  ;  the  black  scales 
on  the  third  plumule  of  hind  wings  markedly  collected  in  a  small  patch  near 
the  centre ;  the  costal  triangle  of  forewings  usually  well-defined ;  one  lobal  trans- 
verse line  or  band. 

Pupa. — The  nose-spine  shorter,  0'25mni.  (than  in  Gillnieria,  0'8mm.),  less 
well-developed,  and  not  so  prominent;  the  dorsal  line  with  a  curved  ventral  sweep; 
the  posterior  border  of  abdominal  segments  with  spinous  ridge  (marked  in  Uodae- 
tylust  evanescent  in  tfonodactyla) ;  the  cremastral  hooks  in  forwr^rd  part  of  cremaster 
obsolete,  the  hairs  almost  evanescent;  the  wing-markings  rather  different  (difficult 
to  define)  from  those  in  Gillmeria;  the  dorsal  ridges  distinct  (but  rather  less 
prominent  than  in  Gillmeriti). 

Larva. — Form,  outline  and  colouring  much  as  in  Gillmeria  and  Fredericina ; 
skin-hairs  (or  skin-points)  present  (in  Fredericina  absent) ;  confined  to  definite 
areas,  other  parts  bare  (in  Gillmeria  completely  covered) ;  the  skin-hairs  dark  (those 
of  Gillmeria  alternately  dark  and  colourless) ;  hooks  of  prolegs  (8-10)  fewer  than  in 
Gillmeria  ;  the  basal  or  attached  end  of  hooks,  oblique,  produced  and  narrow  ;  the 
column  rather  shorter  than  in  Gilbneria  :  the  head,  dorsal  plates  and  legs  black ; 
mesothoracic  and  metathoracic  setse  paired  (four  pairs  on  each  side  of  segment),  each 
pair  on  the  same  plate  (rather  less  markedly  in  isodactylu*  than  gonoda^tyla) : . 
these  pairs  at  a  good  distance  from  each  other  ;  the  sets  of  i  and  ii  rather  more 
trapezoidal  than  in  Gillmeriti,  still  almost  transverse;  plates  on  8th  and  9th 
abaominal  segments  present  (absent  in  Gillmeria), 

Platyptilia  isodactylus,  Zeller. 

Synoktmt.—  Species :  Isodactylus,  Zell.,  *' Linn. Ent.,"  vi.,  p.  328(1852) ;  Stphs., 
"  List,"  p.  174  (1854) ;  Sta.,  ••  Man.,"ii.,  p.  440(1859) ;  Dbldy.,  »•  Syn.  List," 2nd ed., 
p.  36  (1859) ;  Jord.,  '*  Ent.  Mo.  Mag.,"  vi.,  p.  121  (1869) ;  Barr.  and  Buckl.,  *'  Ent. 
Mo.  Mag.,"  viii.,  p.  153  (1871) ;  Hein.  and  Wocke,  ''  Schmett.  Deutsch.,"  iii.,  pt.  2, 
p.  786  (1877) ;  Leech,  **Brit.  Pyr.,"  p.  52  (188C) ;  Tutt,  *•  Young  Nat.,"  x.,  p.  163 
(1889) ;  xi.,  p.  79  (1890)  ;  "  Pter.  Brit.,"  p.  35  (1895) ;  Porrt.,  •*  Buckl.  Larv.,"  ix., 
p.  843.  pi.  clxiii.,  fig.  4  (1901);  Barr.,  *'  Lep.  Brit.  Isles,"  ix.,  p.  330,  pi.  413,  figs. 
4-4c  (1904).  Monodactyla,*  Haw,  '•  Lep.  Brit.,"  p.  476  (1811) ;  Snell.,  '•  De  Ylind. 
Ned.,"  ii.,  2,  p.  1018  (1882).    MonodactyluB,  Stephs.,  **  Cat.."  ii.,  p.  229  (1829) ; 

*  We  at  first  suspected  that  this  should  be  considered  a  purely  literary  name, 
t.^.,  not  described  from  actual  specimens,  but  copied  from  existent  descriptions,  when» 
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'*  nius.,"  iv.,  p.  373  (1834).  Phaodactylns,  Stephs.,  *'  Cat./'  ii.,  p.  230  (1829). 
8imilidaotylas,t  Stphs.,  "lU.,"  iv.,  p.  375  (1834);  Wood,  '^Ind.  Ent./'  Ist  ed., 
p.  236,  pi.  li.,  no.  1643n  (1839).  Simllidac^la,  Staud.,  '*Cat.,"  2nd  ed.,  p.  342 
(1871);  Stange,  "  Stett.  Ent.  Zeit.,"  p.  118  (1881);  p.  514  (1882) ;  Sorh., 
«* Kleimsohmett.  Brandbg.,"  p.  2  (1886);  Meyr.,  "Trans.  Ent.  Soo.  Lond.," 
p.  486  (1890);  Hofm.,  '^Deutsch.  Pter./'  p.  49  (1895).  Isodaotyla,  Soath, 
"Ent.,"  xxii.,  p.  31  (1889);  Meyr., '•  Handbook,*'  etc.,  p.  434  (1895);  Staud. 
and  Wocke,  '*Cat.,"  3rd  ed.,  p.  72(1901).  [Nemoralii,  Meyr.,  **  Trans.  Bnt. 
See.  Lond.,''  p.  486  (1890).] 

Original  description. — (Gapillis  in  fasciculum  brevem  frontalem 
productis  ?) ;  alls  anterioribus  fusco-ochraceis,  antice  obscurioribas, 
triangulo  costali  ante  fissuram  obscuriore  obsoletissirDO  ;  in  di$2:iti 
tertio  dorso  medio  squamis  paucis  atris  {^  musei  Stainton).  The 
single,  old  and  worn  ^  from  Stainton *s  collection,  which  I  have  before 
me,  has,  as  Stainton  correctly  observes,  only  a  remote  relationship 
with  ochrodactylua,  from  the  apex  of  the  anterior  wings  being  much 
less  prolonged.  It  is  much  more  nearly  allied  to  (fonodactylm,  of 
which  it  has  quite  the  same  form  of  wing.  Although  the  costal 
triau'/le  seems  to  have  been  rubbed,  yet  it  appears  to  have  been 
originally  paler  and  \ea^  distinctly  margined.  This  then  is  the  first 
point  in  which  it  differs  from  (jonodactylm.     The  second  lies  in  the 

of  course,  the  name  would  stand  or  fall  with  the  original.  It  appears,  however,  that 
Haworth  really  referred  a  specimen  of  uodactyltu  to  monodactylaj  Linn.,  quoting  de 
Tillers  note  thereon.  Bankes  has  the  specimen  reputed  to  have  been  in 
Haworth's  possession.  The  parts  of  Haworth's  account  that  most  probably  refer  to 
this  insect  are  the  ''  Habitat  "  and  '*  Captor  "  (infra)^  but,  as  Haworth  queries  the 
references  he  quotes,  it  is  quite  possible  that  the  diagnosis  (which  Bankes  says 
agrees  with  Haworth 's  example  in  his  possession)  was  also  made  from  the  specimen, 
in  which  case  the  name  would  really  belong  here.  The  matter  is  of  little  importance, 
but  we  give  our  readers  the  details:  '*  A.  monodactyla  (The  hoary  Plume). — Alia 
anticis  canis  retusis,  fissura  inconspicua,  posticis  tripartitis  f uscis.  [Phalaena  Alucita 
monodactyla,  Linn.,  "Faun.  Suec.,"  1452?;  Villers,  "Ent.,"  2,  630,  1083?]. 
Habitat  apud  nos  rarissime.  Imago  ripis.  Communicavit  ejus  captor  B.  Scales. 
Expansio  alarum  9^  lin.  Obs.  Alucitarum  omnium  als  digitatSB  quodam  modo 
Tidenfeur ;  inferiores  semper  tripartitie  et  ultra  divisaa  sunt.  Superiores  scissurarum 
numerus  variat,  ex  his  rimis  nomina  trivalia  sumpsit  LinnsBus.  Monodactyla  ilia 
est  cujus  alsB  superiores  indivipae  sunt;  scilicet  parum  scissse,  rima  unica  ullra 
dimidiam  alas  partem  non  extensa  parumque  visibilis.  Didactylie  alfe  superiores 
bifids,  etc.  Pedes  omnium  specierum  longi.  tenues,  spinis  acutis  armati.  Alarum 
situs  fere  semper  cruciformis  (de  Villers,  loc,  ci£.)."  (Haworth,  Lep.  Brit.,  p. 
476).  The  species  is  placed  by  Haworth  between  Hpiuictidactyla  and  tetrudactyla, 
Stephens'  description  is  purely  literary,  and  the  name  stands  or  falls  with  Haworth's. 
It  reads  :  ^^Ftfrophorus  monodactylus. — Alls  anticis  canis  retusis,  fipsura  inconspicua, 
posticis,  tripartitis  fuscis  (Exp.  alar.  9^  lin.).  [Ph.  Al.  nionodactylus,  Linne?; 
Pt.  monodactyluSf  Steph.,  Catal.,  ii.,  229,  no.  7609.]  Anterior  wings  retuse,  hoary, 
with  a  very  obscnre  short  cleft ;  posterior  fuscous,  and  divided  into  three.  Bare, 
found  near  Croydon  and  at  Darenth  Wood,  in  June  "  (Htphs.,  Illiu.,  iv.,  p.  373). 
**  Croydon  and  Darenth  Wood ' '  are  not  at  present  known  as  localities  for  itodiactylus. 
Zeller  referred  the  species  here,  possibly  on  the  strength  of  information  received  con- 
cerning the  Haworthian  specimen,  for,  at  the  time  that  he  made  the  reference,  he  was 
describing  isodactylii*  from  a  single  worn  specimen  in  Stainton 's  collection.  Double- 
day  marks  ('*  Syn.  List,"  2nd  ed.,  p.  36)  vionodactyla.  Haw.,  with  a  query.  Wood,  in 
1839,  figures  ilnd.  Ent.,  pi.  51,  fig.  1643ti)  well  this  species  as  Pterophorus  timUidac- 
tylus,  Q.nd  g\yes  AS  a.  ajnonym— P.  phaeodartylu* J  Steph.,  Illu$.,  iv.,  p.  575,  and 
notes  it  as  occurring  in  Dorsetshire,  Devonshire,  the  New  Forest,  etc.  Stephens,  in 
1854,  in  his  LUt,  p,  174.  gives  Wood's  figure,  1643,  as  undoubtedly  itodactyltu^ 
Zell.,  but  queries  both  Haworth's  and  his  own  monodactyla  in  reference  thereto,  i.e., 
Stephens  did  not  himself  know  at  that  time  whether  his  monodactylus  was  f<ocfac- 
tyluK,  Zell.  {Hmilidactylust  Wood),  although  Wood's  figure  is  an  excellent  one.  It 
appears  doubtful,  therefore,  whether,  in  1854,  Stephens  really  knew  the  species. 
t  SimiUdnetylus,  Stphs.  nee  timilidactyUtf  Dale,  the  latter  =  litttodaHyla,  Tr. 
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colouring  of  the  lobes  of  the  anterior  wings,  which,  instead  of  being 
partially  much  darker,  are  rather  paler  than  the  remaining  surface  of 
the  wings  and  have  only  an  almost  imperceptible  trace  of  the  whitish 
transverse  line.  Again,  the  cilia  of  the  inner  margin  are  dirty 
yellowish-grey,  and  there  is  no  trace  of  the  two  deep  black  tufts  of 
scales  on  them  ;  whilst  the  streak-like  collection  of  scales  in  the  cilia 
of  the  third  feather  of  the  hindwing  of  gonodactylm  is  here  reduced  to 
the  half,  which,  as  in  that  species,  lies  rather  nearer  to  the  tip  than  to 
the  base  of  the  feacher.  The  following  marking  would  also  furnish  a 
good  specific  character  if  it  should  prove  constant — the  pale  spot  or 
dot  in  the  brown  line,  which  in  gonodactylus  runs  along  tbe  cilia  near 
the  hindmargin  of  the  anterior  lobe,  is  entirely  wanting  in  isodactylus. 
Capnodactylus  has  certainly  anterior  wings  of  a  similar  form,  and  also 
an  interrupted  brown  line  in  the  cilia  of  the  anterior  lobe,  but,  besides 
other  differences,  the  second  feather  of  the  hindwing  is  much  broader 
and  blunter,  and,  in  the  third  feather,  the  strong  black  bundle  of  scales 
lies  very  far  towards  the  apex.  The  thorax  much  damaged.  The 
legs  less  pure  white,  otherwise  marked  as  in  gonodactylus.  The  fore- 
wings  of  a  brownish-clay  colour,  very  dull,  becoming  whitish  at  the 
base  along  the  inner  margin ;  the  costa  darker,  without  white 
markings.  The  brown  costal  triangle  in  the  same  position  as  in 
gonodactylus,  but  paler,  less  sharply  margined,  and  less  extended  along 
the  costa  towards  the  first  lobe ;  on  the  inner  edge  it  fades  into  the 
ground-colour.  At  the  cleft  is  a  darker  spot  with  a  smaller  one  above 
it.  The  two  lobes  with  a  paler,  more  yellowish,  ground-colour  than 
the  rest  of  the  wing,  darkening  slightly  only  on  the  terminal  third, 
the  darkening  deeper  and  wider  in  the  lower  portion,  whilst  in  front 
of  the  darkened  area  is  the  slightest  trace  of  a  transverse  line.  The 
hind  marginal  fringes  whitish,  traversed  nearly  at  the  base  by  an 
interrupted  dark  brown  line,  between  which  and  the  hind  margin  the 
colour  is  brownish-yellow,  as  in  gonodactylus ;  at  the  anal  angle  of  the 
hinder  lobe  the  fringes  are  also  similarly  blackish  ;  the  inner  marginal 
fringes  are  darker  without  black  scale-tufts  (as  noted  above).  The 
plumules  of  the  hindwings  are  grey-brown  ;  the  fringes  much  darker, 
particularly  those  of  the  third  plumule.  On  the  underside,  the  apex  of  the 
first  lobe  of  the  forewing  is  noticeably  pale  yellowish,  and  the  trans- 
verse line  is  more  distinct ;  the  first  plumule  of  the  hindwing  on  the 
outer  two-thirds  has  many  scattered  whitish  scales,  without  forming, 
however,  a  transverse  line.  This  doubtful  species  has  been  found  in 
several  localities  in  England.  I  am  greatly  surprised  that  it  should 
have  been  already  split  up  into  two  species'-'  {=similidactylus,  Dale, 
Btphs.,  lllus,,  iv.,  p.  875,  and  rnonodactyla,  Baw.,  Stphs.,  lllus,,  iv.,  p. 
878)  (Zeller,  Linnaea  Entomologica,  vi.,  pp.  828-9). 

*  It  seems  to  us  the  more  remarkable  that  Zeller,  having  been  informed  (he 
only  had  one  worn  example  for  description)  that  this  species  had  apparently  been 
already  twice  described  (1)  as  nmilidactyla^  Dale,  and  (2)  as  viotiodactyla^  Haw., 
should  redescribe  it,  for,  had  the  name  iimmdactyla^  Dale,  been  really  given  to  this 
speoiee  it  would  of  course  have  stood.  As  matters  of  fact  (1)  Stephens  and  Wood 
wrongly  referred  it  to  timmdaciyla.'DdXe^  y9hicih  =  lithodactyla^  Tr. ;  (2)  Haworth's 
mowoda^tyla  seems  to  have  been  partly  original  and  partly  a  literaiy  description 
quoted  from  de  Yillers,  and  he  appears  to  have  erroneously  referred  a  specimen  of 
itodactylus  in  his  collection  to  monodactyla,  Linn.  Bankes  say?  that  a  specimen, 
presumably  the  one  described  by  Haworth,  and  bearing  his  label,  agrees  with  the 
tatter's  Fhort  description,  and  his  remark  as  to  "  Habitat,"  to  some  extent,  supports 
the  idea  of  an  independent  description. 
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Imago. — 20mm. -24mm.  Head,  thorax,  and  abdomen  same  tint  as 
the  ground-colour  of  the  wings.  The  anterior  wings  with  the  apex 
comparatively  blunt,  the  ground-colour  clayey,  pale  greyish-ochreous, 
or  ochreous- brown,  more  grey  in  the  central  area  and  along  the  inner 
margin,  with  a  more  or  less  indistinctly  defined  triangular  blotch  placed 
on  the  costa  just  before  the  fissure ;  a  dark  conspicuous  discal  lunule ; 
the  outer  margin  darker  than  the  ground-colour,  the  darker  band  edged 
internally  by  a  paler  line  parallel  to  the  outer  margin,  and  crossing 
both  lobes ;  fringes  pale  greyish.  Posterior  wings  divided  into  three 
plumules  ;  greyish -brown,  mottled  with  darker  scales,  especially  along 
margins;  fringes  paler;  the  third  plumule  with  some  black  scales,  but 
not  forming  so  distinct  a  tuft  as  they  do  in  gonodadyla. 

Sexual  dimorphism. — The  females  average  rather  larger,  aud  are 
decidedly  darker  (i.e,^  more  fuscous)  than  the  males  (Bankes). 

Variation. — Hofmann  notes  that  this  insect  is  *'  distinguished 
from  all  the  allied  species  by  its  peculiar  clayey  coloration,  and  by  the 
costal  mark  over  the  fissure  being  either  entirely  absent,  or  represented 
by  a  dark  straight  dash  extending  towards  the  base  of  the  wing."  In 
size,  there  appears  to  be  a  considerable  difference  in  the  specimens  of 
the  two  broods,  those  of  the  second  brood  being,  on  the  whole,  dis- 
tinctly smaller  than  those  of  the  first  brood.  Barrett  considered  that 
this  was  largely  due  to  a  difference  in  the  temperature  at  which  the 
larvae  fed  up,  noting  that,  in  August,  18^0,  the  second  brood  was  very 
abundant  at  Pembroke,  and  that  the  individuals  were  much  smaller 
than  those  of  the  spring  brood.  This  difference  might  be  best  remem- 
bered by  calling  the  autumnal  brood  : — 

Var.  gen.  2  aestiva,  n.  var.  Uodactylu*  var.,  Barrt.,  *'  Lep.  Brit.  Isles,  xi.,*' 
p.  351,  pi.  413,  fig.  4&  (1904). — Variablo  in  size,  but  the  autumnal  specimens- 
distinctly  smaller  than  those  on  the  wing  in  June,  and  far  paler  in  colour,  often 
dull  drab  or  whitish-drab  (Barrett). 

Barrett  says  that  the  autumnal  specimens  are  often  little  more  than 
one-half  the  size  of  those  captured  in  spring;  but  Bankes  observes 
that,  "judging  from  a  few  caught,  and  a  large  number  of  bred 
specimens  of  both  broods,  the  approximate  average  wing-expanse  of 
the  first  brood  appears  to  be — ^  ,  22'5mm. ;  $  .  24mm.  ;  and  of  the 
second  brood  to  be — ^  ,  20mm. ;  ?  ,  21mm.  The  largest  ^  and  9 
examined,  both  belonging  to  the  first  brood,  but  hardly  larger  than 
some  others  reared  with  them,  expand,  respectively,  25mm.  and  26mm., 
while  the  smallest  representatives  of  each  sex,  but  little  smaller 
than  a  few  others  of  the  second  generation  to  which  they  belong, 
measure  only  17mm.  in  the  ^  ,  and  16mm.  in  the  2  .  The  wing- 
expanse  of  one  dwarf  ^  of  the  Jimt  brood  is  just  18mm."  Of 
the  colour  variation  Bankes  writes  {in  litt,) :  As  a  rule  the  examples 
of  the  second  generation  are,  in  both  sexes,  much  smaller  and 
paler  than  those  of  the  first,  although,  very  occasionally,  individuals 
belonging  to  the  latter  may  be  bred  identical  in  size  and  colour  with 
normal  representatives  of  the  former,  and,  in  exceptional  cases,  second - 
brood  specimens  are  so  large  and  dark  that,  were  their  history  un- 
known, one  would  have  unhesitatingly  referred  them  to  the  earlier 
brood.     The  following  is  an  attempt  to  classify  the  various  forms : — 

1.  Forewing  pale  whitish-grey,  hardly,  or  but  slightly,  clouded  with  darker 

=:ab.  pallidust  n.  ab. 

2.  Forewing  whitish-grey,  somewhat  clouded  with  darker  =:ab.  canta,  n.  ab. 

3.  Forewing  brownish-ochreous,  clouded  with  fuscous =i«o(2actyZus,  Z.     The 

type  specimen  was  a  s  (teste  Zeller). 
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4.  Forewing    ochreoos-browD,    whitish-dusted,    clouded    with    fuscous  ==  ab. 

brunneat  n.  ab. 

5.  Fore  wing    brownish-fuscous,    sparingly    dusted    with    whitish,     partially 

ochreous-mixed  posteriorly =ab./ii<cu<,  n.  ab. 

This  last-named  form  appears  to  be  that  figured  by  Wood  {Index 
Entomologicus,  pi.  li.,  fig.  1648)  as  nmilidactylus.  Bankes  says  that 
the  only  examples  that  he  has  seen  of  this  extremely  dark  form  are  a 
few  $  s  of  the  first  brood.  Two  specimens  from  the  Puerto  de  Pajares» 
4000  ft.  elevation,  belong  to  the  ab.  canus  and  ab.  fuscm  respectively. 

EoGLAYiNG. — Pairing  took  place  on  the  evening  of  June  6th,  1904, 
and  several  eggs  were  noticed  on  the  plant  the  next  day.  The  eggs  of 
these  June  moths  are  laid  on  the  undersides  of  the  leaves  of  Senecio 
aquaticus  singly,  very  rarely  two  are  placed  together.  The  youngest 
and  the  very  oldest  leaves  seem  to  be  avoided.  The  egg-stage  lasts 
ten  days,  the  first  larva  appearing  on  June  17th  (Chapman).  Eggs  of 
the  August  moths  are  laid  on  the  lower  leaves  of  the  plant.  (It  should 
be  noted  that  I  had  no  first-year  plants  on  which  they  could  oviposit, 
and  as  my  old  plants  were  largely  reduced  to  stumps,  owing  to  the 
ravages  of  the  summer-feeding  larvae,  there  was  little  choice  in  the 
matter  but  for  the  moths  to  lay  where  they  did.)  Eggs  laid  between 
August  8th  and  12th  commenced  to  hatch  on  August  21st  (Bacot). 

Ovum. — The  eggs  are  very  smooth,  shining  and  polished,  so  that 
any  sculpturing  or  structure  is  not  detected,  either  because  it  is 
exceedingly  faintly  marked  or  really  absent.  The  eggs  are  pearly  white ; 
seen  from  above  they  are  a  fairly  regular  oval,  0'54mm.  in  length, 
and  O'SSmm.  in  transverse  diameter.  Seen  laterally,  they  are  flat 
below  and  a  little  rounded  on  top,  but  only  slightly,  just  enough  to 
make  it  incorrect  to  say  that  the  upper  and  lower  sides  are  both  flat; 
the  ends  are  regularly  rounded,  one  larger  than  the  other,  so  that  just 
inside  the  larger  end  the  height  is  0-27mm.,  and  inside  the  smaller 
only  0*21mm.  (Chapman,  June  10th,  1904). 

Habits  op  larva. — (1)  Summer  feeding  larvae  (second  brood)  : 
Larvae  of  this  brood  appeared  from  June  17th-20th,  1904,  from  eggs 
laid  between  June  7th-10th.  The  newly-hatched  larvae  placed  on 
leaves  of  the  foodplant,  and  those  that  hatched  from  eggs  laid  thereon, 
with  one  exception,  took  to  wandering,  and  one  or  two  were  seen  to  drop 
by  threads,  but  no  trace  of  the  young  larvae  attacking  the  leaves  could  be 
found.  Three  days  later,  however,  the  young  leaves  seem  inclined  to 
droop,  and,  looking  at  the  axil  of  one  leaf,  a  considerable  drop  of  exuded 
sap  is  to  be  observed  and  some  frass.  At  one  other  leaf,  at  least,  a  little 
frass  appears  in  the  axil.  At  one  spot,  about  the  middle  of  the  stem,  a 
small  drop  of  fluid  is  seen,  as  large,  perhaps,  as  a  large  pinhead ; 
examining  this,  a  young  larva  is  seen  about  one-third  buried  in  the 
stem,  the  next  third  in  the  fluid,  and  the  anal  end  exposed  with  several 
pellets  of  frass.  On  June  27th,  at  thirteen  different  leaf  axils  are 
minute  expulsions  of  frass,  and  there  are  two  wounds  in  the  bare 
stem,  at  one  of  which  a  larva  was  seen  entering ;  there  is  no  trace  of 
larval  work  in  leaves,  or  leafstalks,  or  midribs.  On  July  1st,  portions 
removed  from  the  plant  with  several  larvae  in  it  a  few  days  since,  afford 
three  small  larvae;  these  were  placed  a  couple  of  days  ago  on  two  other 
plants,  and  have  now  burrowed  into  these,  choosing  for  entrance  the 
lower  side  of  a  small  bud,  i.e.,  between  the  bud  and  the  leaf ;  they  are 
now  working  into  the  stem,  but  taking  some  tit- bits  from  the  interior 
of  the  bud  on  the  way  (Chapman).     On  July  11th,  the  plant  of  Senecio 
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aqvaticuBy  passed  on  to  me  by  Dr.  Chapman,  some  few  days  since,  was 
noted  as  having  remained  wonderfully  fresh,  and,  until  a  few  days  ago, 
when  it  quite  suddenly  began  to  look  very  sickly,  showed  remarkably  few 
signs  of  the  ravages  of  the  larvsB  within.  Examination  showed  that  the 
larvaB  are  from  '8  in.  to  *5  in.  in  length,  and  are  making  rapid  progress. 
At  least  twelve  have  been  already  moved  to  other  plants,  and  there 
appear  to  be  still  some  left  burrowing  in  the  lower  part  of  the  stem. 
One  of  these  left  the  burrow  on  the  evening  of  the  11th,  and,  climbing 
to  the  top  of  the  plant,  was  observed  feeding  on  a  flower-bud,  but  the 
habit  was  not  again  noticed  as  occurring  in  the  case  of  any  other 
larva.  Larvae  will  certainly  move  from  one  plant  to  another  if  their 
leaves  are  allowed  to  touch  (Bacot).  The  larvae  of  the  second  brood 
feed  throughout  July  and  early  August,  the  young  larvae  mining  at 
first  one  of  the  smaller  shoots  of  Senecio  aqiiaticus  near  the  buds ; 
afterwards  the  larva  crawls  further  down  entering  one  of  the  larger 
branches  at  the  axil  of  a  leaf,  frequently  devouring  the  tender  side 
shoot ;  it  then  bores  down  the  interior,  feeding  on  the  pith  till  nearly 
full  grown,  when  it  again  deserts  its  burrow,  and  proceeds  to  the  thick 
main  stem  of  the  plant,  which  it  enters,  and  there  feeds  up,  hollowing 
out  a  space  in  which  to  assimie  the  pupal  state.  In  every  case,  a 
round  hole  is  left  for  the  extrusion  of  excrement,  and,  in  the  final 
burrow,  this  is  placed  exactly  against  the  head  of  the  pupa  (Barrett). 
The  larvae  feed  in  the  stems  of  Senecio  nemoremis  near  Rotterdam 
(Snellen).  Fullfed  larvae  and  pupae  of  this  brood  were  found  on 
a  marsh  on  the  banks  of  the  river  Yare,  near  Norwich,  from 
August  15th-24th,  1870,  and  August  10th-20th,  1871  (Barrett). 
(2)  Winter  feeding  larvae  (1st  brood) :  Larvae  commenced  to  appear 
from  the  August- laid  eggs  on  August  21st,  when  two  were  placed 
on  young  leaves  of  young  plants  of  Senecio  aqnaticus^  and  at 
once  directed  their  course  towards  the  front  of  the  midrib,  and  thence 
downwards  towards  the  central  point  of  the  plant.  In  one  case,  the  leaf 
and  centre  of  the  plant  were  well  clothed  with  tomentum,  and  the 
young  larva  kept  to  the  surface  of  the  leaf,  burrowing  beneath  this, 
what  at  first  sight  appeared  to  be  taking  a  slight  breakfast  by  the 
way,  was,  on  further  observation,  concluded  to  be  merely  loosening 
the  tomentum  to  make  a  way,  apparently  by  a  biting  action,  at  any 
rate  by  biting  or  pressure  of  the  front  of  the  head.  On  August  22nd, 
another  larva  hatched  and  was  placed  on  another  plant.  These 
plants  at  the  end  of  their  first  season,  have,  as  in  most  biennials, 
made  a  ground  rosette,  but  are  leaving  an  upward  stem  for  next 
season,  these  being,  apparently,  the  present  state  of  such  plants  as  in 
the  spring  are  like  those  in  which  larvae  were  sent  last  spring  by 
Bankes.  The  object  being  to  discover,  if  possible,  at  what  stage  they 
pass  the  winter,  a  plant  was  investigated  on  December  8rd.  One 
petiole  had  been  burrowed  for  about  an  inch,  but  was  abandoned, 
though  the  leaf  was  alive  and  well ;  the  next  younger  petiole  had  been 
burrowed  for  only  a  few  millimetres,  had  been  entered  half -an -inch 
from  centre  of  plant,  the  ravages  in  it  most  inconspicuous.  This  burrow 
contained  a  larva  4mm.  long,  with  black  head  and  thoracic  plate,  and 
nearly  black  anal  plate.  [One  preserved  on  June  80th  is  almost  identical.] 
The  larva  was  very  white  and  colourless — there  were,  however,  some 
contents  in  alimentary  canal — but  the  burrow  was  very  clear  and 
suggested  a  resting-place  rather  than  a  feeding  burrow.     On  January 
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25th,  1905,  some  dead  plants  were  examined,  and  two,  small,  cocoon- 
like cavities  were  found  in  the  bases  of  the  leaves,  ue.,  the  petiole 
dose  to  the  centre,  but  the  larvsB  had  gone ;  there  was  a  little  silk,  and  the 
cavities  were  apparently  between  two  leaves,  though  their  actual  hollows 
were  excavated  out  of  one  of  them  (Chapman).  LarvaB  found  on  May  19thy 
1904,  in  the  Wareham  district,  after  hybernation,  varied  much  in  size, 
some  being  quite  fullfed.  Two  of  the  tenanted  plants  of  S.  aquaticus 
contained  two  larvie,  feeding  in  the  same  stem ;  owing  to  the  luxuri- 
ance of  the  vegetation  the  larvae  seemed  specially  hard  to  find  (Bankes). 
The  larvae  found  (by  Bankes)  were  forwarded  to  Chapman  on  May 
21st,  who  reports  :  The  larvae  have  the  appearance  of  being  fat  white 
grubs,  of  the  same  outline  and  build  as  gonodactyla,  ochrodactyla,  etc., 
but  rather  stouter  and  longer,  10mm.  x  2*6mm.  or  12mm.  x2*8nim., 
according  as  to  whether  one  is  stretched  or  retracted.  The  larva  is  a 
typical  internal  feeder  by  aspect,  white  (really  faint  greenish-yellow), 
with  black  head,  prothoracic  plate,  spiracles,  and  tubercles  to  anal 
plate.  On  closer  examination,  the  whiter  patehes  round  the  tubercles, 
making  subdorsal  (including  i  and  ii)  and  supraspiracular  (including 
iii)  bands,  and  a  subspiracular  (including  iv  and  v)  flange,  are  readily 
distinguished.  Numerous  minute  black  secondary  hairs  are  also  seen, 
darkest  and  most  evident,  dorsally  and  sublaterally.  The  larvae 
excavate  the  central  bud  of  tbe  Senedoy  clearing  it  out  completely,  and 
making  their  wide  cavity  down  quite  (or  just)  into  the  root,  if  by  root 
we  understand  all  below  the  level  at  which  root-fibres  are  given  ofif. 
Comparing  the  material  before  me  with  Buckler's  and  Barrett's 
account  of  the  larva  and  its  habits,  one  notes  that  they  describe  the 
second  brood,  this  is  the  first,  and,  moreover,  these  (on  May  20th)  are 
fullfed.  The  plants  are  at  most  a  few  inches  high,  and  those  in  which 
the  larvae  are,  are  less  than  an  inch,  growth  being  checked  by  the 
larval  attack.  The  roots  are,  however,  thick  and  strong,  doubtless 
being  the  stored-up  material  which  carries  the  plant  through  the 
winter  and  starts  it  in  spring.  There  is  no  evidence  of  how  the  larva 
passes  the  winter,  but  it  probably  does  so  on  (or  in  ?)  the  shoot  it  now 
inhabits.  The  larvae  being  fullgrown,  and  nearly  all  eating  the  white 
pith  or  heart  of  the  young  shoot,  they  quite  lack  the  greenish  tint 
Buckler  describes.  The  skin  is  absolutely  without  colour,  thin  and 
pellucid  in  places,  thicker  and  whiter  in  others.  These  white  patches 
surround  the  tubercles,  and  nearly  run  together  into  similar  white 
stripes  as  those  that  occur  in  Gillmeria  pallidactyla  (bertrami),  ete.,  and 
are  the  white  areas  described  by  Buckler.  The  more  delicate  portions  are 
coloured  according  to  the  material  beneath.  In  my  specimens,  the 
fluid  (blood)  is  practically  colourless,  the  fat-bodies  are  abundant  and 
white,  and  the  contents  of  the  alimentary  canal  are  white  forwards 
and  dirty  dingy  posteriorly.  The  total  result  is,  however,  that  we 
have  a  white  larva,  in  which  the  differentiation  of  the  skin  into  white 
and  colourless  areas  is  not  at  all  conspicuous.  Buckler's  larvae  were 
not  all  fullfed,  and,  moreover,  they  fed  on  green  food,  i,e,,  the  leaves, 
buds  and  stems,  well  above  the  ground,  mine  are  feeding  in  the  stem  at,  or 
below,  ground  level  (Chapman).  Bankes  writes  (t;t  litL) :  **  The  larvae  of 
both  broods  feed  throughout  inside,  and  on  the  pith  of,  the  stems  of 
Senecio  aquaticus  (although,  when  those  of  the  earlier  ones  are  feeding, 
these  stems  are  often  very  short),  entering  the  first  stem  at  its  terminal 
bud  and  burrowing  downwards;  later  on,  they  readily  come  out  as  often 
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as  convenieDce  or  necessity  arises,  and  at  once  either  re-enter  the  same 
stem  lower  down,  or  else  bore  into  a  fresh  stem  and  feed  downwards, 
the  frass  being  ejected  through  the  entrance  hole.     A  single  stem,  if  of 
any  length,  not  infrequently  contains  more  than  one  larva.      The 
infected  plants  generally  look  rather  sickly,  but  the  presence  of  the 
larvae  therein  may  most  readily  be  detected  by  the  pellets  of  moist 
pale  frass  seen  clustered  beside  the  entrance  hole.     The  larvaB  of  the 
second  brood  are  far  easier  to  find  than  those  of  the  first,  because,  in 
July  and  August,  the  Seyiecio  stems  are  so  very  much  taller  than  in 
May,  and,  being  then  comparatively  clear  of  the  surrounding  herbage, 
are  more  readily  seen   and   examined,  and  bring  the  larval  traces 
considerably  nearer  the  eye.     The  larvae  of  both  broods  feed  up  very 
irregularly,  and,  probably,  in  early  June  and  early  August  of  each  year, 
larvae,  pupae,  and  imagines  could  be  collected  together  on  the  same 
date  and  in  the  same  spot.      This  I  have  done  on  three  separate 
occasions,  viz,.  May  81st,  1890 ;  August  2nd,  1890 ;  and  August  1st, 
1891,  although  all  my  expeditions  have  been  timed  to  secure  the  insect 
before  it  reached  the  perfect  state.     On  August  1st,  1891,  and  July 
28th,  1892,  many  larvae  were  found,  in  nature,  dead  in  their  burrows 
inside  the   stems,   evidently  from   disease.      In    1891,  the  previous 
weather  was  exceedingly  wet,  whilst  in  1892  it  was  exceptionally  fine 
and  hot !     My  notes  make  mention  of  some  larvte  being  ichneumoned, 
but  the    parasites    were    not  preserved."      Stange  observes   {Stett, 
Ent,  Zeitij,,  1882,  p.  514)  that  the  larvae  of  the  first  generation  may 
be  found  in  Friedland  in  May,  mining  at  first  down  the  midrib  of  a 
radical  leaf  of  Senecio  (?  aquatkus)^  and  usually  with  head  directed 
towards  the  leaf-base  ;  later,  it  enters  the  central  shoot  and  the  upper 
part  of  the  root   which  it  eats  out   in  a  downward  direction  ;   the 
excrement  is  heaped  up  on  the  central  shoot.     The  larva  of  the  second 
generation  lives  in  the  stem  and  betrays  its  presence  by  the  excrement 
which  protrudes  from  the  entrance  hole. 

Larva. — Firat  instar  \  (newly- hatched) :  A  minute  yellow  scrap, 
barely  1mm.  in  length,  with  large  black  head,  nearly  twice  the  width 
of  the  body  of  the  larva ;  a  large  black  prothoracic  plate ;  a  faintly 
tinted  dark  anal  plate.  The  hairs  are  nearly  half  the  width  of  the 
body  in  length  ;  that  on  tubercle  i  directed  forwards,  on  ii  backwards, 
on  iii  forwards ;  iv  and  v  present  one  very  long  hair  directed  nearly 
backwards  (arising  from  iv),  and  a  shorter  one  above  and  in  front  of 
it  directed  rather  forwards  (arising  from  v) ;  these  are  quite  distinct 
from  each  other  and  on  separate  bases.  There  appears  to  be  no  hair 
between  these  and  those  at  the  base  of  prolegs  (vii).  On  the  meso- 
and  metathorax,  i,  ii  and  iii  are  as  on  the  abdomen,  except  that  i  is 
nearly  as  far  back  as  ii  on  metathorax,  and  quite  so  on  the  mesothorax, 
and  in  both  cases  they  are  close  together ;  there  is  an  accessory- 
tubercle  above  and  behind  iii  (?  the  usual  second  pair  on  thorax) ; 
below  these  a  long  hair  (?  solitary).  The  spiracles  are  very  large  and 
project  very  markedly.  The  general  surface  is  very  smooth,  and  no 
hairs  or  hair-points  can  be  seen,  but  there  is  some  trace  of  sub- 
segmentation.     The  hairs  are   nearly  black  with  slightly  expanded 

t  When  young  the  larva  is  white,  and  is  peculiarly  long  and  slender,  thus 
forming,  both  in  colour  and  shape,  a  remarkable  contrast  with  the  green  hue  and 
short,  stout  proportions  assumed  as  it  approaches  maturity  (Bankes). 
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ends  (June  17th,  1904).  Second  instar"^' :  The  head  has  increased 
from  a  width  of  0'25mm.  to  one  of  nearly  0-5mm.  (in  the  third  instar 
it  is  0'75mm.,  and  in  the  fullgrown  larva  l'2mm.) ;  there  are  skin- 
points  everywhere,  colourless  and  transparent,  but  very  prominent. 
The  arrangement  of  hairs  and  tubercles  seems  to  be  already  that  of 
the  adult  larva,  viz.,  6  hairs  on  each  side  of  the  prothoracic  plate,  8  set  as 
a  triangle  in  front  of  spiracle,  and  2,  level,  at  base  of  lef|;s ;  on  the  2nd 
and  8rd  thoracic  segments  there  are  4  pairs  of  hairs — the  first  pair,  a 
small  inner  and  longer  outer,  placed  slightly  trapezoidally ;  the  second 
pair,  a  small  inner  and  large  outer,  slightly  reversed  trapezoidal  (if 
these  4  hairs  were  described  as  actually  in  line  the  error  would  be 
trifling,  and  if  said  to  be  equidistant  it  would  be  little  more  appreciable, 
the  distance  between  the  hairs  of  each  pair  being  more  than  half  that 
between  the  pairs) ;  the  third  pair  is  not  quite  so  close,  the  upper  hair 
is  small  the  lower  large,  the  upper  one  is  behind  the  lower,  the  line 
joining  them  being  about  45°  from  the  horizontal,  the  upper  one  is  so 
small  that  it  may  easily  have  been  present  in  the  first  instar  and  escaped 
observation;  the  fourth  pair  is  the  pair  on  a  level  at  base  of  legs. 
The  abdominal  tubercles,  i,  ii  and  iii  are  in  usual  position — i  the 
smallest,  ii  the  largest,  i  and  ii  are  very  far  apart  and  very  trapezoidal, 
iii  being  almost  as  near  ii  as  i  is.  Tubercle  v  is  small,  below  spiracle ; 
iv  large,  lower  and  behind  ;  vi  is  solitary,  large,  towards  hind  margin 
of  segment ;  vii  has  one  hair  very  large,  the  two  in  front  of  it 
small.  There  are  6  hooks  to  prolegs  and  5  to  anal  claspers. 
The  hairs  are  all  smooth  and  pointed.  Third  inatar:  The  same 
description  would  apply  to  the  third  instar,  except  that  there  are  9 
hooks  to  the  prolegs,  and  7  to  the  anal  claspers,  and  that  the  skin- 
points  are  prolonged  into  fine  needle  points.  There  are  still  no  other 
secondary  hairs.  Final  instar:  In  the  last  skin,  the  skin-points 
are  quite  rounded,  but  a  certain  number  have  developed  into  quasi- 
secondary  hairs.  These  are  most  abundant  on  the  anterior  segments ; 
on  the  meaothorax,  they  are  fairly  regularly  distributed  on  the  darker 
portions  of  the  middle  zone  of  the  segment,  but  are  not  difficult  to 
count,  viz,y  about  87  on  either  side,  from  dorsal  line  to  leg-base.  On 
the  abdominal  segments,  they  are  wanting  in  the  spiracular  region, 
from  just  above  iii  to  below  v;  there  are  about  18  round  i  and  ii, 
and  6  between  iv+v  and  vi,  on  the  1st  abdominal,  and  none  below  vi. 
On  the  following  segments  they  occur  right  down  to  the  ventral  line. 
On  the  6th  abdominal  there  are  about  25  above  iii,  and  about  80  below 
iv.  On  the  7th  abdominal  there  are  14  on  dorsum  (above  iii)  and 
8  below  iv.     On  the  8th  abdominal  there  may,  or  may  not,  be  8  or 


*  The  larva  in  the  first  instar  has  apparently  no  skin-points.  I  may  have 
missed  the  second  instar,  and  what  I  take  to  be  the  second,  may  really  be  the  third. 
1  think,  however,  that  this  is  not  so.  The  chief  ground  for  supposing  this  to  be 
the  case,  is  the  considerable  increase  in  the  size  of  the  head  between  the  first  and 
supposed  second  instar.  A  very  similar  amount  of  increase,  however,  occurs  in 
Adaina  mierodactylat  where  I  have  a  larva  at  moult  showing  botii  heads  in  the 
same  specimen,  and  what  is  nearer  home,  a  precisely  similar  increase  in  the  size  of 
the  head  occurs  at  the  first  moult.  The  difficulty  of  following  one  larva  in  these 
internal  feeders  is  practically  too  great  to  be  achieved,  especially  when  one  has  to 
be  economioEbl  of  material,  but  that  of  comparing  a  number  of  different  specimens 
may  usually  be  depended  on,  the  driteria  of  different  instars  being,  not  the  size 
of  the  larva  itself,  but  of  its  head,  or  the  lengths  of  the  hairs,  or  other  hard  parts 
that  are  invariable  throughout  an  instar  (Chapman). 
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4  below  iv,  none  dorsally,  or  on  the  9th  or  10th  abdominals.  On 
another  specimen  they  are  much  more  numerous,  the  8th  abdominal 
having  2  or  8  dorsally  and  10  lower,  and  on  the  mesothorax,  instead 
of  87  are  180  or  so,  on  either  side.  The  prolegs  have  10  or  12  hooks, 
varying  even  on  the  two  sides  of  one  specimen.  The  spiracles  are  tall 
and  thimble- shaped.  The  prothoracic  plate  (and  head)  is  black  with 
the  usual  6  hairs  and  dark  mark  ;  8  prespiracular  hairs  on  one  plate 
and  2  at  base  of  legs,  also  on  one  plate.  On  the  meso-  and  metathorax 
the  first  and  last  pairs  of  tubercular  hairs  are  on  just  separate  plates, 
the  two  intermediate  ones  on  conjoined  plates  ;  above  and  behind  the 
third  pair  is  a  small  hair.  On  the  abdomen,  tubercles  iv  and  v  are  on 
one  plate,  the  others  as  well  separated  as  in  the  second  instar;  on  the 
1st  abdominal  vii  carries  a  single  hair,  and  there  is  another  near  the 
middle  line  (viii  ?).  On  the  9th  abdominal  are,  consecutively,  8 
plates,  each  with  2  hairs  arranged  trapezoidally,  and  then  2  hairs 
singly.  The  large  black  anal  plate  has  9  or  10  hairs  on  either  side. 
The  plates  carrying  the  hairs  are  of  a  beautiful  tessellated  pattern. 
In  one  specimen  (from  Spain)  the  hairs  on  iv  are  curiously  malformed, 
being  bent  and  twisted,  enlarged  and  flattened  out,  etc.  One,  for 
example,  near  the  base,  is  flattened  and  bent  as  if  it  had  been  pinched, 
then  further  on  it  is  flattened  out  into  a  plate  with  serrated  edge,  and 
a  median  one  of  the  serrations  is  continued  as  a  flne  termination  of 
the  hair.  The  others  have  peculiarities  of  the  same  character.  I 
find  in  one  or  two  of  the  English  specimens  some  trace  of  a  similar 
peculiarity  of  this  same  hair.  The  quasi-skin  hairs  are  really  skin- 
points,  Le.,  they  are  not  jointed  at  the  base,  and,  except  for  size,  have 
the  same  simple  structure  as  the  skin-points.  They  only  appear  in 
Platyptilia  uodactyUis  in  the  last  instar  (not  at  all  in  Fredericina 
calodactyla  [zetterstedtit])  (Chapman).  FuWjrown:  Three-eighths  of 
an  inch  in  length,  rather  thick  and  plump,  tapering  much  just  at  each 
end,  the  head  small,  the  legs  short  and  placed  much  under  the  body, 
the  skin  smooth,  shining  and  pellucid ;  it  is  of  a  watery,  greenish  tint, 
showing  a  dark,  greenish,  dorsal  vessel ;  the  subdorsal  stripe  is  also 
darker  green  than  the  ground-colour,  and  this  is  bordered  above  by  an 
opaque  whitish  stripe,  which  lies  beneath  the  skin,  and  shows  partially 
through  its  glossy  surface ;  another  such  faint  whitish  stripe  shows 
through  along  the  side,  and  below  that  is  another,  somewhat  inflated, 
on  which  are  the  spiracles ;  the  head  is  black,  and  so  also  is  a  narrow 
plate  across  the  middle  of  the  back  of  the  second  segment,  which  is 
divided  in  the  centre  by  a  thin  line  of  the  pale  ground-colour ;  the 
anterior  legs  are  black ;  the  tubercular  dots  above  are  small  and  black, 
those  along  the  spiracular  region  are  rather  larger,  and  those  on  the 
front  part  of  the  Idth  segment  are  very  much  larger  still ;  a  black  plate 
is  on  the  anal  flap ;  it  is  noteworthy  that  each  tubercular  dot  has,  in 
this  species,  but  a  single  hair  (Buckler).  Buckler  figured  {Larvae,  etc., 
pi.  clxiii.,  figs.  4-4a)  two  larvae  of  this  species  in  different  stages  of 
growth,  and  very  differently  coloured,  viz,,  fig.  4  green,  hg.  4a  brownish, 
together  with  an  enlarged  view  (fig.  4c)  of  one  of  the  abdominal 
segments  showing  the  tubercles,  on  August  16th,  1871,  and  May  18th, 
1872. 

Seasonal  variation  of  larva. — Buckler  states  [Larvae ,  etc.,  ix., 
p.  846)  that,  on  May  18th,  1872,  he  figured  larvae  from  Norfolk, 
mining  the  stems  of  Senecio  aquaiicun.  These  larvae,  he  says,  were  finer 
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than  those  he  described  in  August,  1871,  being  perhaps  the  least  trifle 
larger,  the  proportions,  structure,  and  details  all  exactly  similar,  the 
general  colour  of  the  skin  only  being  a  little  different,  these  being 
more  yellowish  and  less  greenish.  One  individual  was  flesh-coloured 
as  far  as  the  7th  segment,  the  remainder  being  of  a  pale,  faintly 
ochreous,  greenish-yellow. 

FooDPLANTS. — Senecio  aquaticus  (Barrett),  [Senecio  nemorenns  (Snel- 
len).] 

PuPARiTJM. — The  mode  of  pupation  of  the  larvas  fullfed  in  May  and 
those  fullfed  in  August  differs  greatly.  Those  of  the  early  brood  come 
out  of  their  larval  burrows  and  form  outside  puparia,  spinning  up  in 
leaves,'^'  etc.,  those  of  the  late  brood  make  a  hollow  in  the  stem  of  the 
foodplant  and  pupate  therein.  Describing  the  pupation-habit  of  the 
latter,  Barrett  says  that,  '*  when  nearly  fullfed,  the  larva  burrows  into 
the  thick  main  stem  of  the  plant,  hollows  out  a  space  of  considerable 
size  in  which  to  pupate,  the  head  of  the  pupa  being  in  every  case 
placed  against  the  round  hole  that  is  left  by  the  larva  for  the  extrusion 
of  excrement.  The  pupa  lies  perfectly  free  in  the  burrow,  the  anal 
segment  not  being  attached  to  the  usual  button  of  silk."  Describing 
the  pupation-habit  of  the  early,  or  spring,  larvaa.  Chapman  says :  "  When 
made  in  a  folded  leaf,  the  edges  of  which  cannot  be  got  together  (or 
rather  the  face,  as  the  leaf  is  too  Isirge  to  be  occupied  to  the  edges,  and 
is  also  rather  stiff),  the  cocoon  is  made  in  the  fold,  and  there  is  a  good 
deal  of  loose  silk  inside,  especially  basally,  forming  a  sort  of  loose 
pocket  for  the  abdominal  end  of  the  pupa,  the  exposed  silken  surface 
is  very  various  in  shape  and  area,  as  may  be  necessary  to  complete  the 
enclosure,  but  there  seems  to  be  generally  a  piece,  some  2mm.  or  8mm. 
wide,  by  8mm.  or  10mm.  long,  at  the  head  end,  at  which  it  may  stretch 
out  another  6mm.  or  so,  as  a  light  network  for  emergence,  and,  through 
this,  the  front  of  the  pupa  may  be  seen.  The  rest  of  the  silken  surface 
is  strong,  thick  and  opaque,  and  looks,  as  it  is,  quite  equal  to  holding 
the  thick  fleshy  leaf  in  a  fold.  Along  the  margin,  where  the  silk  joins 
the  leaf,  some  scraps  of  leaf  are  bitten  out,  and  these  are  the  little  brown 
(now,  of  course,  faded  and  dead)  points,  with  which  the  silk  of  the  cocoon 
is  studded.  This  arrangement  seems  to  be  to  allow  the  leaf  to  open 
freely.  The  typical  situation  (not  always  adopted)  seems  to  be  on  the 
midrib  of  the  leaf  close  to  the  petiole,  and  the  cocoon  is  probably  made 
before  the  leaf  is  fully  expanded,  so  that  little  drawing  together  has  to 
be  done,  but,  as  the  expansion  of  the  leaf  proceeds,  some  holding  together 
has  to  be  accomplished.  This  nibbled  margin  meets  the  difficulty  in  two 
ways,t^u.,  by  giving  a  rough  surface  to  which  the  silk  adheres  much  more 
firmly  than  to  the  smooth  face  of  the  leaf,  and,  by  weakening  the  leaf,  allows 
a  reverse  bend  to  occur  here,  and  so  relieves  the  tension  (May  21st-dOth, 
1904)."  Bankes  writes  that  *<  the  pupse  of  the  first  brood  may  be  found, 
in  nature,  either  in  the  final  burrow  made  by  the  larva  inside  the  main 
stem  of  Senecio  aquaticns,  or  else  in  a  thin  silken,  blister-like  cocoon, 
spun  on  the  upper  surface  of  a  leaf  of  the  foodplant,  or  of  some  other 
neighbouring  plant,  such  as  Ranunculus,  the  leaf  being  a  little  drawn 

*  The  pupation  habits  of  the  roring  larve  were  first  noted  by  Buckler,  who 
writes  (Larvae,  etc.,  ix.,  p.  846] :  "  Larves  of  the  early  brood  were,  on  May  10th, 
1872,  mining  in  the  stems  of  Senecio  aquaticuiy  but  one  of  them,  apparently 
fnllfed,  has  slightly  drawn  the  top  of  a  leaf  together,  and  in  the  comer  thus  formed 
has  spun  a  web.** 
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together  on  each  side  of  the  cocoon.  My  experience  with  this  brood 
leads  me  to  believe  that,  when  the  Senedo  stems  are  of  suitable  length, 
the  larvaB,  as  a  rule,  pupate  therein,  but  when,  owing  to  any  cause,  the 
plants  are  very  stunted,  the  larvae  almost,  if  not  quite,  invariably 
pupate  on  the  upperside  of  an  upstanding  leaf,  thereby  minimising  the 
risk  from  floods,  and  securing  suitable  accommodation,  which,  owing 
to  their  own  ravages  in  the  stems,  probably  cannot  be  found  within 
them.  After  prolonged  drought  I  have  found  the  shoots  of  Senecio, 
stem  and  all,  not  more  than  an  inch  or  two  in  height  by  the  end  of 
May,  when  the  larvie  have  mostly  pupated,  but  the  radical  leaves  of  the 
foodplant,  containing  the  pupae,  were  then  an  inch  or  two  higher,  and 
about  on  a  level  with  the  top  of  the  surrounding  herbage.  The  pupae 
of  the  second  brood  are  found,  as  a  rule,  inside  the  last  burrow  in 
the  main  stem  of  the  foodplant."  In  confinement,  pupation  of  first- 
brood  larvae  took  place  in  a  loose,  white,  silken  web  outside  the  plant,  the 
pupa  not  lying  in  any  particular  position.  The  pupation  of  the  larvae 
of  the  second  brood  takes  place  usually  within  the  stem  (Stange). 
Commenting  on  this  difference,  Chapman  writes  (in  litt.) :  **  The  sea- 
sonal dimorphism  in  the  matter  of  the  pupating  habit  is  most  remark- 
able ;  Barrett  describes  the  larva  as  forming  the  puparium  in  the  stem 
in  which  the  larva  finished  feeding,  this  would  be  impossible  with 
early  spring  larvae,  not  merely  because  there  would  be  danger  of  their 
being  possibly  under  water,  or  otherwise  badly  accommodated,  but 
simply  because  there  is  no  stem  for  them  to  pupate  in,  the  largest 
avaUable  stem  being  (comparatively)  small,  succulent,  and  rapidly 
growing.  The  larva  therefore  leaves  the  stem  (bud,  root  ?)  in  which 
it  has  fed  up,  and  makes  a  definite  cocoon  elsewhere.  Mr.  Bankes  sends 
four  such  cocoons  on  leaves  of  the  Senecio,  and  larvae  in  captivity  have 
made  similar  cocoons  on  leaves,  and  have  nibbled  and  torn  paper  to 
make  it  suit  their  requirements.  They  fold  over  a  leaf  till  it  nearly 
meets  (and  serve  paper  in  the  same  way),  and  across  the  small  remain- 
ing gap  is  spun  a  strong  opaque  diaphragm  of  silk  for  part  of  the  fold, 
and,  at  the  top,  the  silk  spreads  out  more  thinly  into  a  short  funnel-like 
portion,  through  which  the  anterior  end  of  the  pupa  can  be  seen  as 
through  a  very  slight  screen,  and  through  which  the  moth  is  to  emerge. 
The  silk  is  whity-brown  in  colour,  and  seems  to  have  some  particles 
entangled  in  it  in  some  cases."  Bacot  writes  (August  12th,  1904) : 
"  I  am  rather  puzzled  as  to  where  pupation  is  taking  place ;  I  found 
one  pupa  spun-up  on  the  upperside  of  a  leaf,  but  can  find  no  more 
pupae  externally  on  the  plant.  Two  others  I  found  on  the  earth  as 
though  they  had  fallen,  and  I  suspect  the  larvae  have  pupated  within 
the  plant,  and  that  they  wriggle  out  of  their  puparia  occasionally  as  in 
the  two  individuals  just  noted." 

Pupa. — The  pupa  is,  in  some  specimens  I  have,  pale  terra-cotta, 
with  practically  no  dark  markings ;  some  of  the  summer  pupae  are 
well-marked,  but  none  anywhere  approaching  black,  which  is,  I 
imagine,  rabher  a  rare  form,  as  it  does  not  occur  amongst  a  number  of 
(spring  ?)  pupae  sent  me  by  Mr.  Bankes.  Of  these,  some  are  very  dark 
and  some  very  light-coloured.  All  these  Platyptiliine  pupae  are  very 
much  alike,  but  that  of  P.  Uodactylm  is  at  once  distinguished  from  aU 
the  others  by  the  ridge,  carrying  spines,  which  encircles  the  abdominal 
segments,  just  above  the  line  separating  the  front  part  of  the  segment 
from  the  intersegmental  subsegment;  it  is  present  on  the  8rd,  4th,  5th, 
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6th,  7th,  and  8th  abdominal  segments.  Its  actual  position  is  on  the 
last  but  two  of  the  transverse  ridges  marking  the  level  part  of  the 
segment.  Of  these,  I  count  17  on  each  segment,  but  they  are  not 
continuous,  and,  by  overlapping,  fading  out,  etc.,  they  might  easily  be 
counted,  by  rigid  ruling  one  way  or  other,  as  low  as  12,  or  as  many  as 
20.  A  description  of  the  5th  abdomintkl  segment  gives  us  all  the 
tubercular  hairs,  as  in  the  larva — i  about  middle  of  rough  part  of 
segment,  behind  the  sixth  ridge  (eleventh  on  counting  everything 
possible),  ii  just  behind  ridge  of  spines,  iii  well  above  spiracle  and  in 
line  with  i,  though  there  is,  on  all  segments,  half-wav  between  i  and  ii, 
a  mark,  as  though  three  or  four  ridges  had  been  rubbed  down  with  a 
finger  (supposing  them  to  be  plastic,  as  of  clay  or  sand),  which  interferes 
with  following  the  ridges  on  readily.  In  front  of,  and  above,  the  spiracle, 
is  a  minute  tubercular  point,  much  further  away  than  one  would 
expect  to  see  the  accessory  spiracular  tubercle,  judging  from  its  larval 
position.  Tubercle  v  is  below  the  posterior  margin  of  spiracle,  and  iv  is 
below  and  behind  v,  three  ridges  above  spinous  ridge  ;  vi  is  one  ridge 
in  front  of  spines,  and  vii  is  represented  by  the  three  usual  hairs — the 
first  in  line  with  v,  the  second  (largest)  two  (or  three)  ridges  behind, 
the  third,  one  ridge  in  front  of  the  second.  No  inner  (viii)  hair 
is  observed.  On  the  6th  abdominal  segment,  vii  retains  only  one  hair 
on  one  side  and  two  on  the  other,  there  is  also  a  minute  hair-point 
near  the  anterior  border  of  segment,  quite  ventral  to  vii ;  and  there  is  also 
trace  of  a  hair-point  at  anterior  margin,  between  ii  and  iii.  The 
spinous  ridge  is  very  similar  on  the  4th,  5th  and  6th  abdominal 
segments.  The  largest  spines,  four  ventrally  on  either  side,  are 
sharp,  and  triangular,  and  pointed  backwards  ;  one  ventral  to  v,  two, 
one  on  either  side  of,  and  close  to,  vi,  and  one  just  posterior  to  vii ;  the 
first  and  last  of  these  are  longest.  Immediately  ventral  to  the  last  is 
a  hollow,  with  thick  raised  anterior  ridge,  that,  though  almost  too 
.posterior,  is  almost  certainly  scar  of  proleg,  as  there  is  no  other,  and 
it  does  not  occur  on  the  7th  abdominal  segment.  There  is  a  very  similar 
mark,  still  in  line  of  spinous  ridge,  below  the  spiracles,  but  it  is  less 
of  a  hollow  or  pocket,  and  the  raised  margin  (ridge)  is  behind  it. 
Dorsal  of  this,  the  ridge  is  merely  a  line,  except  just  below  ii,  where 
there  is  a  low  spine ;  above  ii  the  ridge  is  well  marked,  with  thinner 
portion  in  front  of  it.  The  17  (12,  or  20,  as  may  be)  ridges,  are  about 
twice  their  own  widths  (and  heights)  apart,  and,  whilst  their  summits 
are  fairly  transverse  lines,  their  margins  are  very  irregular ;  regarding 
them  as  hills,  their  flanks  have  many  small  subsidiary  ridges  running 
down  into  the  plain.  The  finer  sculpturing  consists  of  numerous 
minute  pits  (8  or  4  in  width  of  a  valley),  circular,  and  well  separate 
from  each  other ;  to  be  like  those  of  Fredericina  calodactyla  {zetterstedtii)^ 
they  would  have  to  enlarge  to  twice  their  size,  and  diminish  the  plain 
on  which  they  are,  by  the  consequent  encroachment,  but  they  are, 
perhaps,  not  so  regularly  placed  as  in  that  species.  There  is,  however, 
quite  a  different  sculpturing  in  places,  and,  all  along  the  anterior 
margin  (except  just  dorsally  and  in  front  of  the  spiracle),  and  along  the 
posterior  margin  ventral  to  v,  and  the  whole  width  of  the  segment 
ventrally,  nearly  out  to  vii,  there  are  no  pits,  but  extremely  sharp  skin- 
points,  directed  backwards,  about  nine  in  width  of  a  ridge  and  valley  ; 
on  the  7th  abdominal,  these  skin-points  invade  most  of  the  segment. 
The  spiracles  are  well-marked  circles  about  0'08mm.  in  diameter,  that 
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on  the  7th  abdominal  nearly  O'lmm.  In  one  specimen,  the  anal  sear 
is  large,  nearly  0*2mm.  across,  with  central  incision,  marked  by 
marginal  ridges  and  wrinkles ;  it  is  in  an  area  of  more  than  twice  the 
width,  bounded  by  ridges  running  down  into  the  cremastral  spine  and 
running  forward  and  including  a  circular  area  smaller  than  the  anal 
scar;  this  area  is  elevated  on  either  side,  and  carries  on  each  side 
one  hair,  similar  to  the  cremastral  ones,  but  smaller,  and  but  imper- 
fectly hooked ;  posterior  to  this  is  another  very  small  one  ;  the  central 
line  between  the  two  elevations  is  smooth  and  depressed,  the  rest  of  the 
area  between  the  ridges  is  transversely  marked  by  ridges,  which, 
however,  curve  to  accommodate  the  circular  area.  The  cremastral 
spine  is  a  somewhat  obtuse  cone,  with  very  sharp  point ;  it  carries 
fewer  than  80  hooked  hairs,  about  0'2mm.  long,  thickened  some  distance 
before  their  ends,  and  with  a  fish-hook  point.  The  small  number  of 
hooks,  and  the  obsolete  character  of  the  forward  group,  must  be  cor- 
related with  the  cocooning  habit.  Both  summer  and  winter  pupaa* 
however,  are  armed  in  precisely  the  same  way.  The  6th  abdominal 
segment  is  very  narrow  ventrally,  and,  in  the  $  ,  has  a  rounded  central 
notch.  The  nose-horn  is  much  less  developed  than  in  the  other 
Platyptiliine  species,  except  perhaps  P.  gonodactyla.  Instead  of  being  a 
salient  spike,  it  is  hollow  in  front  (or  below)  and  curved  down  and  for- 
ward, and  the  apex  incurved.  In  putting  the  head-parts  on  a  slide,  the 
nose-horn  submits  readily  to  being  flattened ;  in  (Hllmeria  pallidactyla 
(hertrami)  it  will  only  go  down  sideways,  and  twists  the  other  portions. 
The  face-parts  are  wrinkled,  the  jaws  do  not  quite  meet  beneath  the 
labrum,  with  its  very  small  lappets  on  each  side  of  the  central  notch ; 
a  diamond-shaped  piece  of  the  labium  is  visible,  the  maxillae  rapidly 
narrow,  and  at  2*0mm.  come  to  a  point,  in  some  specimens  finally 
disappearing  beneath  the  legs,  in  others,  maintaining  a  microscopic 
line  at  the  surface  to  their  termination  2*5mm.  further  on.  The  1st 
leg  broadly  abuts  against  the  antenna,  the  2nd  is  still  further  out. 
The  1st  pair  of  legs  terminate  5mm.  from  head,  at  level  of  end  of  wing- 
margin  (but  short  of  apical  point);  the  antennae  terminate  1mm. 
short  of  this.  Beyond  the  line  of  hind-margin  of  wing,  the  appendages 
lie  together  in  a  bundle,  fixed  together,  but  free  from  the  body.  The 
bundle  consists  of  the  2nd  and  8rd  legs  (the  8rd  posterior),  side 
by  side,  extending  to  l'3mm.  beyond  line,  supported  on  either  side 
by  the  prolonged  wing-apex  for  about  0*7mm. ;  this  pointed  process  of 
wing  is  about  0*2mm.  wide  at  its  base.  The  ends  of  the  1st  legs  just 
appear  in  front,  and  from  beneath  them  the  ends  of  the  maxillae 
proceed  to  the  same  distance  as  the  wing  apex.  The  dorsal  head- 
piece is  very  minute,  but  carries  the  eye-cover  on  dehiscence,  the 
prothorax  is  half  as  broad  as  long,  0'7mm.  x  0'4mm.  The  mesothorax 
is  notched  at  its  outer  front  angle  by  a  hollow,  in  which  is  an  elaborate 
cover  for  the  spiracle  (the  spiracle  proper  being  some  way  under  this 
and  rather  attached  to  prothorax  when  the  parts  are  separated) ;  this 
cover  is  0*2mm.  long  and  0'07mm.  wide,  fairly  rectangular  in  plan, 
but  arched  across,  and  a  little  from  end  to  end,  and  is  crossed  by  rows 
of  fine  spiculae,  those  in  each  row  connected  by  raised  waved  lines. 
The  mesothorax  also  carries  the  dorsal  flanges,  which  are  well  marked  ;. 
each  is  0*12mm.  wide,  and  about  0*25mm.  from  the  dorsal  line;  they 
converge  so  as  almost  to  touch  the  middle  line  at  the  posterior  border 
of  the  segment,  and  dwindle  so  as  to  be  inappreciable  on  the  meta- 
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thorax,  bnt  are  still  traceable  down  to  tabercle  i  on  the  drd  abdominal 
segment;  the  hindwing  disappears  just  beyond  the  spiracle  of  the 
2nd  abdominal  segment.  The  forewing  shows  marks  of  veins,  and  also 
exhibits  «  Poulton's  line,"  giving  a  wide  inner-  and  hind-margin,  slightly 
passing  as  an  angle  between  the  two  lobes,  and  catting  off  the  long 
wing  apex,  so  that  the  portion  inside  the  line  hardly  intrudes  into  it  at 
all ;  the  slit  between  the  lobes  has  paler  ohitin,  with  quite  a  large  pale 
patch  at  the  point  of  fission  (Chapman).  The  pupa  is  figured  by 
Buckler  {Larvae,  etc.,  pi.  clxiii.,  fig.  46),  and  is  of  a  very  dark  grey 
colour,  differing  considerably  from  his  description  of  the  same  {infra). 

GOLOUB   VABIATION   AND   HABKINGS   OF   PUPA. The   pupa  is   SmOOth*» 

nearly  *875  in.  in  length  ;  the  wings  and  leg-cases  meeting  in  a  point 
low  down  the  abdomen,  and  in  close  contact  with  it ;  in  colour,  it  is 
pale  whitish-ochreous,  the  abdomen  a  little  deeper  tinted,  it  is 
generally  striped  and  marked  with  brown,  particularly  on  the  head 
and  back  of  the  thorax ;  the  dorsal  marking  is  a  series  of  brown  acute 
triangles  (Buckler).  The  spring  pupsB  are,  as  a  rule,  much  darker 
than  would  agree  with  Buckler's  description  of  the  internal  summer 
pupa;  probably,  I  have  not  examples  of  the  palest  of  the  spring 
forms,  but  my  palest  are  darker  than  Buckler's,  whilst  two  are  absolutely 
black,  but  with  a  fine  '<  bloom  "  giving  a  bluish  effect,  one  of  the  black 
ones  must  have  the  word  ^*  absolutely  "  modified,  to  admit  of  a  faint 
trace  of  a  paler  subdorsal  line  being  represented  by  brown  spots  faintly 
indicated  on  each  segment  at  the  ridge  which  encircles  each  segment* 
Barrett  can  hardly  be  correct  in  finding  no  cremastral  attachment;  it  is 
represented  in  the  summer  form,  in  all  the  specimens  examined,  exactly 
as  it  exists  in  the  spring  one ;  the  pupa  is  easily  drawn  out  of  the  cocoon, 
but  brings  a  thread  or  two  of  silk  with  it.  Some  pale  pupas  would  be 
best  described  as  black,  with  pale  ochreous  markings,  but  one  can  be 
found  that  may  almost  be  called  pale  whitish-ochreous,  with  dark  mark- 
ings. It  may  be  called  so  in  order  to  agree  with  Buckler's  description, 
and  also  because,  by  analogy  of  other  plume  pupee,  the  pale  is  the  ground 
colour,  and  the  dark  is  the  marking.  The  spiracles  (2nd-7th 
abdominal)  are  very  distinct  as  shining  brown  points ;  the  legs,  maxillae, 
most  of  the  antennse,  and  much  of  the  wings,  are  black ;  the  bases  of 
the  antennae,  and  some  markings  on  the  head  and  marblings  on  the 
mesothorax,  and  wing-spines  (bases),  are  ochreous.  The  metathorax  is 
also  very  dark ;  the  abdomen  is  paler,  ochreous,  with  a  faint  greenish 
tinge;  this  has  various  black  (not  brown)  markings;  of  these,  a 
lateral  line  (below  iv  and  v)  of  some  width,  and  a  narrower  one  below 
it,  are  fairly  straight  and  linear  ;  in  calling  these  markings  black,  they 
are  really  very  thin  black,  through  which  the  pale  tint  of  the  interior 
shows  sufficiently  to  prevent  the  black  being  solid  and  dense.  A  dorsal 
line  takes  the  form  of  triangles,  as  noted  by  Buckler ;  on  the  1st,  2nd 
and  drd  abdominal  segments,  they  consist  of  very  fine  lines  sloping 
outwards  and  backwards ;  two  of  these  form  a  central  triangle  with  an 
acute  angle  forwards,  enclosing  a  small  black  triangle ;  the  lines  out- 
side the  triangle  are  rather  reticulate;  from  the  4th  abdominal  segment 
onwards,  the  whole  triangle  is  black,  and  somewhat  blurred  into  an 
irregular  dorsal  band.      Above  tubercle  iii  is  a  line,  also  irregular,  as 

*  Barrett  adds  {Ent,  Mo.  Mag,,  viii.,  p.  154)  that  the  pupa  is  destitute  of  hairs 
like  those  of  the  iJlied  species  {ganodactyla,  ochrodaetyUit  etc.).  This  is  erroneouB 
all  these  papaB  possess  the  primary  setad  in  the  pupal  stage  (Tutt). 
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if  it  were  tending  to  form  similar  triangles.  Ventrally,  each  segment 
has  a  central  blackish  shade,  and,  outside  this,  a  wide  shade  sloping 
outwards  and  downwards.  The  bloom  is  visible  wherever  the  surface 
is  dark  enough  to  show  it  up.  The  pen-like  anal  spike  is  fringed  by  a 
fine  fan  of  rich  brown-coloured  hairs,  with  hooked  extremities,  perhaps 
14  to  18  on  each  side;  underneath  the  8th  abdominal  segment  is 
only  a  pair  of  small  hairs  of  this  character.  Each  abdominal  segment  is 
divided  into  two  portions  by  a  ridge  encircling  it.  In  front  of  this  is 
the  segment  proper,  about  *6  of  the  whole  segment;  behind  it,  is  the 
intersegmental  membrane ;  a  small  portion  of  this  is  not  invaded  in 
extreme  flexion,  and  is  cdso  probably  segment  proper,  but  the  line 
separating  this  from  the  real  intersegmental  membrane  is  not  easily 
made  out.  This  ridge  is  nearly  evanescent  ventrally ;  laterally  it 
carries  several  short  but  sharp  spines,  probably  of  use  in  fixing  the 
pupa  during  emergence ;  the  longest  and  largest  of  these  is  just 
ventral  to  the  spiracle,  and  there  are  two  others  ventral  to  this  one,  on 
either  side,  the  first  of  these  is  double ;  there  are  also  two  (on  either 
side)  dorsal  to  the  larger  one.  Of  the  pupae  examined,  the  $  s  are  dark, 
the  $  s  the  paler.  This  is  true  of  pupse,  whose  larvee  had  spun  up  in  leaves 
of  Senecio,  but,  of  some  cocooned  in  paper,  all  are  paler  than  any 
pupating  in  Senecio^  though  still  much  overlaid  by  black  markings. 
In  a  distinctly  pale  one,  the  wings  are  ochreous,  without  black  marking; 
the  legs,  antennae,  etc.,  are  darker  ochreous  with  darker  shading,  especially 
towards  the  head ;  the  head  and  thorax,  dorsally ,  have  much  dark  marking, 
except  the  mesothoracic  crests,  which  are  pale ;  the  dorsal  triangles  on 
abdominal  segments,  the  subdorsal  blotchy  band,  the  spiracular  band 
of  marbled  lines,  rather  almost  network,  a  sublateral  dark  line,  and 
another  below  it,  and  the  ventral  triangulated  line  and  dots  are  all 
very  distinctly  separate  on  an  ochreous  or  olive-ochreous  ground  colour 
(Chapman).  The  pupae  of  the  second  brood  appear  to  be  strikingly 
lighter  than  those  of  the  first  generation,  much  resembling  those  of 
Gillmeria  pallidactyla  {bertrami)  (Stange). 

Time  of  appearance. — This  species  is  apparently  wholly  double- 
brooded,  occurring  first  in  June  and  again  in  August,  each  brood 
lasting  over  three  weeks.  Also  double- brooded  in  Friedland,  occurring 
in  June  and  August  (Stange).  Chapman  observes  that,  at  Puerto  de 
Pajares,  in  Spain,  between  July  12th-16th,  1904,  the  imagines  were 
fairly  abundant ;  eggs  were  laid  and  the  larvae  fed  up  rapidly  in  con- 
finement so  long  as  food  lasted,  but  finally  the  larvae  died  when  nearly 
fullgrown,  on  August  10th,  and  on  the  point  of  pupating ;  no  doubt 
these  would  have  produced  moths  in  the  ordinary  course  about  the 
end  of  August,  in  time  to  lay  eggs  to  produce  hybernating  larvae.  The 
species  has,  therefore,  at  Pajares,  exactly  the  same  life-history  as  in 
Britain,  but  is  two  or  three  weeks  later  in  the  season,  probably  passing 
its  summer  stages  more  rapidly  {in  lilt.).  Actual  recorded  dates  are  as 
follows— August  20th,  1879,  and  June  18th,  1880,  in  Friedland  (Stange) ; 
the  first  week  in  June,  in  numbers,  at  the  foot  of  the  Eagle's  Nest  mountains 
(Kane) ;  June  18th,  1886,  at  Dorchester  (Dale) ;  sparingly  August  10th, 
1864,  and  preceding  days,  at  Cromaglaun  Glen  (Birchall) ;  July,  1868, 
at  Carmarthen  (Hearder) ;  June  21st,  1871,  and  August  20th,  1871,  and 
following  days,  on  the  banks  of  the  Yare,  near  Norwich  (Barrett) ; 
imagines  bred  August  20th- September  2nd,  1871,  others  again  bred 
June  6th-16th,  1872,  all  from  larvae  found  on  the  banks  of  the  Yare» 
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in  Norfolk,  the  preceding  July  and  May  respectively  (Buckler)  ; 
imagines  captured  August  80th,  1889,  May  81st,  and  August  2nd,  1890, 
May  24th-26th,  1892,  near  Wareham,  Dorset;  imagines  bred  May  29th- 
June  80th,  1890,  from  larvae  and  pupae  collected  May  15th-81s(;,  1890; 
also  August  9th-September  16th,  1890,  from  larvae  and  pupae  collected 
August  2nd,  1890 ;  also  June  10th-28th,  1891,  from  larvae  and  pupae 
collected  May  25th,  1891 ;  also  August  2nd-September  8th,  1891,  from 
larvae  and  pupae  collected  August  1st,  1891;  also  May  27th- June  llth, 
1892,  from  pupae  collected  May  24th-26th,  1892,  and  August  lst-80th, 
from  larvae  and  pupae  collected  July  28th,  1892,  all  near  Wareham ; 
imagines  bred  August- September,  1890,  from  larvae  collected  August 
2nd,  1890,  in  the  Isle  of  Purbeck  (Bankes) ;  imagines  captured  Septem- 
ber 8rd,  1898,  on  the  Belfast  Hills  (Watts) ;  imagines  taken  August  14th- 
16th,  1900,  and  also  September  18th,  1902,  near  Dartmouth  (Bankes) ; 
imagines  bred  June  2nd-4th,1904,  from  larvae  collected  May  19th,  1904, 
at  Wareham  (Chapman) ;  imagines  inbred  from  the  last  recorded  lot 
emerged  August  2nd-12th,  1904  (Bacot). 

Habfts. — The  moth  is  very  local,  yet  plentiful  in  its  restricted 
haunts  ;  it  hides  during  the  day  among  coarse  herbage,  and  especially 
among  ragwort  in  marshy  places,  and  is  very  sluggish  when  disturbed, 
shuffling  into  the  nearest  hiding-place,  but,  before  dusk,  it  begins  to  be 
very  lively,  flying  about  such  places  quite  freely ;  later,  at  night, 
ascending  to  fly  abroad  over  the  country,  and  sometimes  even  hang 
upon  a  roadside  gaslamp.  The  females  are  particularly  sluggish 
(Barrett).  The  moths,  during  the  day,  rest  among  Senecio  aquaticus 
or  other  marsh  plants,  from  which  they  may  be  more  or  less  easily 
disturbed.  They  are  on  the  wing  during  the  evening,  until  about  dusk, 
in  favourable  weather,  flitting  to  and  fro  amongst  the  marsh  herbage 
in  characteristic  Alucitid  manner,  and  with  the  usual  jerky  flight.  I 
have  taken  the  imago  on  the  wing  as  early  as  4.40  p.m.,  in  an  excep- 
tionally shady  spot,  on  September  18th,  whereas  in  June  or  early 
August  it  would,  of  course,  not  come  on  flight  until  a  considerably 
later  hour.  The  $  s  are  decidedly  more  lethargic  than  the  S  s  (Bankes). 
Orifiith  notes  that  he  took  a  fine  series  in  South  Uist,  flying  in  the 
evening  over  a  large  marsh  where  half-an-hour  earlier  i^aet7*a  furfnrana 
was  abundant.  Chapman  observes  that,  at  Puerto  de  Pajares,  in 
Spain,  the  imagines  were  common  and  easily  disturbed  from  among 
Senecio  aquaticus,  both  in  the  mornings  and  evenings.  [Evans  observes 
{Ann.  Scot.  Nat.  Hist.,  1897,  p.  100)  having  taken  a  doubtful  specimen 
of  this  species  off  a  lamp  at  Merchiston  in  October,  1894.]  Chap- 
man sleeved  two  ^  s  and  two  $  s  on  a  plant  of  Senecio  aquaticus  on 
June  6th,  1904,  and,  at  9  p.m.,  one  pair  was  observed  in  copula,  the 
9  hanging  by  the  front  two  pairs  of  legs  to  the  plant,  the  S  inverted 
and  suspended  only  by  his  attachment  to  the  $  ;  half-an-hour  later 
they  had  separated  (in  lift.). 

Habitat. — This  species  lives  on  marshy  or  swampy  ground  where 
Senecio  aquaticus  and  S.  nemorensisgrow.  Jordan  notes  (Ent.  Mo.  May.,  iv., 
pp.  88-89)  it  as  occurring  in  *'  an  alder  swamp,  near  Teignmoutb,  that 
was  fed  by  a  little  stream  running  from  Haldon,  about  a  mile  distant. 
It  was  about  an  acre  in  extent,  and  under  the  alder-trees  grew  sorrel  and 
saxifrage,  whilst  near  there  were  small  thickets  of  Eupatonum  canna- 
hinum,  EpUohium  hirsutum,  Equisetum  telmatera,  with  the  marsh-thistle 
towering  up  among  them,  and  it  was  in  these  fastnesses  that  the  plumes 
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took  shelfcer.  There  were  also  Senedo  aquatieus,  Caltfia  palustrUt 
Cardamine  pratensU,  Lychnis  flos-ciiculi,  and  Sparganium  ramotum^ 
scattered  thr6ugh  the  bog,  besides  rushes  and  sedges,  and  a  few 
occasional  stragglers  from  the  heath  above,  such  as  AnagaUin  teneUa^ 
WaJUenbergia,  and  Pedicidaris^  amongst  the  grass  and  Sphagnum^ 
which  formed  a  rather  treacherous  footing."  Birchall  observes  (loc.  eit») 
that  near  Eillamey,  on  the  bog  that  lies  between  the  Tower  Lodge  and 
the  precipitous  base  of  Gromaglaun  Mountain,  the  imagines  are  abun- 
dant, being,  however,  apparently  confined  to  the  dry  and  somewhat 
elevated  margin  of  the  bog,  the  first  example  taken  there  being  disturbed 
from  a  clump  of  Calluna  vulgaris.  In  the  Norwich  district  {op,  eit.^ 
viii.,  p.  158),  Barrett  found  the  species  in  a  marsh  by  the  river  Yare, 
where  Senedo  aquatieus  grew  among  coarse  grass,  flying  over  reeds  and 
the  tall  herbage  there.  In  the  early  summer  of  1880,  Barrett  further 
notes  {op,  cit,,  xvii.,  p.  91)  that  he  found  the  species  by  no  means 
scarce,  flying  before  dusk  among  Senedo  aquatieus,  in  the  stem  of  which 
its  larva  feeds,  and  among  which  it  conceals  itself  in  the  day-time,  on 
a  piece  of  peculiarly  wet  marsh  thickly  overgrown  with  Iris  pseudacorus^ 
Senedo  aquatieus,  Mentlia  palustns,  Ranuticulus  flamniula,  &c.,  at  Pem- 
broke, whilst,  in  August  of  the  same  year,  the  imagines  were  so  abundant 
on  the  same  ground  that  he  could  have  taken  hundreds.  Bankes  records 
{Ent,  Mo.  Mag,,  xxv.,  p.  466)  that  its  habitat  near  Wareham  is  a  water- 
meadow,  and  says  {in  litt.)  that  it  is  excessively  local,  both  in  the  south 
of  Devon  and  the  south  of  Dorset  (the  only  counties  where  it  has  occurred 
to  him),  but  usually  common  in  its  special  and  very  restricted  haunts, 
which,  in  his  experience,  are  swampy  corners  of  water-meadows  beside 
rivers,  and  the  like ;  owing  to  the  value  of  water-meadows  for  hay- 
making and  grazing  purposes,  suitable  spots  are  few  and  far  between, 
and,  hitherto,  his  efforts  to  find  it  in  Purbeck  have  only  resulted  in  the 
discovery  of  four  or  five  larvae.  When  first  he  met  with  it  in  Dorset,  in 
1889,  it  had  only  been  taken  in  the  county  once  previously,  namely,  in 
1886.  Watts  found  it  in  a  reedy  spot  on  the  Belfast  hills  where  Senedo 
aquatieus  is  abundant.  Barrett  later  writes  {Lep,  Bdt,  Isles,  ix.,  p. 
862) :  It  is  found  in  marshy  places  rather  than  fens  in  Norfolk ;  in 
Wales,  it  is  common  near  Pembroke  and  elsewhere  on  the  Pembroke- 
shire coast,  and  also  in  Carmarthenshire ;  in  Scotland,  Stainton  records 
it  from  the  Orkneys,  and  Mr.  A,  F.  Griffith  found  it  in  a  marsh  in  the 
Hebrides,  whilst,  in  Ireland,  it  has  been  taken  among  the  hills  near 
Belfast  and  Carrickfergus.  In  Friedland,  this  species  is  found  beside 
ditches,  and  on  the  banks  of  the  Datze  (Stange) ;  [in  south  Holland, 
near  Leiden,  on  marshy  ground  (de  Graaf).]  In  Spain,  July 
12th-16tb,  1904,  at  Puerto  de  Pajares,  the  road  from  Leon  to  Oviedo 
crosses  the  Cantabrian  range  at  a  height  of  4600  feet ;  much  of  the 
region  hereabout  is  not  unlike  a  Scotch  moorland,  and,  in  many  of  the 
marshy  bogs  about,  Senedo  aquatieus  is  common,  and  among  this  P. 
isodactylus  is  abundant,  just  as  the  Senedo  is  coming  into  flower 
(Chapman). 

British  localities.*— Exceedingly  local  in  England,  Scotland  and 

Ireland,  but  abundant  where  it  occurs.  Antrim  :  Belfast  Hills— Enoekagh, 
near  Carrickfergas  (Watts).  Carxabtctn  :  Carmarthen  (Hearder).  Gobx  :  Glen^^riff 

iTutt  colU.  Devon  :  between  Haldon  and  Teignmouth  (Jordan),  Dartmouth 
Bankes),  Ezmouth  (Leech).  Dorset  :  near  Wareham,  Isle  of  Purbieck  (Bankes), 
Dorchester  (Dale).  [Edinburoh:  Merohiston  (Eyans).]  Oalwat:  Moyoallen 
(Kane).     Hebrides  :  ISoath  Uist  (Griffith).     [Hants  :  Isle  of  Wight — New  Forest 
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(Stephens).]  Eerkt  :  Cromaglaun  Glen — near  Tower  Lodge,  on  the  upper  Lake  of 
killamey  (Burchall),  foot  of  the  Eagle's  Nest  Mountain  (Kane).  Kikcabdink  :  Stone- 
haven (Tutt  coll.).  LoNDOKDBBBY :  Londonderry  distriot  (Barrett).  Nobfolx  :  banks 
of  the  Yare — Norwich  (Barrett).  Pembroke  :  coast  districts  of  Pembroke  (Barrett), 
Saundersfoot  (Blandford).  Shbtulndb  and  Obkmeys:  Orkney  {teste  Stainton). 
Buoo:  Markree  Castle  (Kane),  GuUeenamore  rLeeoh).     [Suttolk  (Meyri<^).] 

DiSTsiBUTioN. — An  exceedingly  local  and  little  known  species,  and, 
no  doubt,  from  its  recorded  localities,  much  overlooked.  So  far  only 
recorded  from  northwest  Germany,  Batavia,  England  and  the  Channel 

Jsles.  [Beloium  {teete  Barrett ;  wants  confirmation).]  Chammbl  Isles  :  Guernsey 
(Ansted).  Qebhant  :  Friedland — on  the  Fohlenkoppel  (Stange).  [Holland  :  South 
Holland,  near  Leiden  (de  Graaf  teste  Snellen).]  Spain  :  Puerto  de  Pajares,  where  the 
road  from  Leon  to  Oviedo  crosses  the  Gantabrian  range  (Chapman).  [The  Silesian 
records  of  isodactylus  do  not  refer  to  this  species  {teste  Hofmann).  The  Leiden 
specimens  have  been  compared,  and  found  to  correspond,  with  British  examples 
(teste  Snellen).] 

Plattptelia  GONODACTYiiA,  SchiffermiUler  and  Denis. 

Stnonyuy. — Species :  Gonodaotyla,  Schiff.  and  Den.,  **  Schmett.  Wien.,"  Ist 
ed.,  p.  820  (1775);  Goeze,  **Ent.  Beit.,"iv.,  pt.  8,  p.  177  (1788);  lllig.,  "Schmett. 
Wien.,**  2nd  ed.,  p.  180  (1801) ;  Zell.,  **l8is,**  p.  882  (1841) ;  Stand,  and  Wocke, 
«' Cat.,"  2nd  ed.,  p.  842  (1871);  Hein.  and  Wocke,  "Schmett.  Deutsch.,'*  iii., 

St.  2,  p.  784  (1877) ;  Frey,  "  Lep.  der  Schweiz,"  p.  428  (1880) ;  Barr.,  **  Ent.  Mo. 
[ag.,*'  zviii.,  p.  177  (1882);  Tutt,  *<Ent.,''  zyiii.,  pp.  169,  195  (1885);  Sorh., 
**Kleinsohmett.  Brand.,"  p.  2  (1886);  Leech,  **  Brit.  I^.,"  p.  58  (1886);  Tutt, 
*•  Ent.,"  XX.,  p.  211  (1887) ;  xxi.,  p.  259  (1888) ;  "Ent.  Mo.  »^.,"  xxv.,  pp.  104- 
107  (1888) ;  "  Young  Nat.,»'  x.,  p.  163  (1889) ;  xi.,  p.  128  (1890) ;  "  Pter.  Brit.,»* 
p.  40  (1895);  Meyr.,  **  Trans.  Ent.  Soc.  Lond.,*'  p.  486  (1890);  "  Handbk.,"  p. 
484(1895);  Hofmn.,  "  Deutsch.  Pter.,''  p.  42(1895);  "Illus.  Zeits.  Ent.,*'  iii., 
pp.  185,  152  (1898) ;  Staud.  and  Beb.,  "  Cat.,"  8rd  ed.,  p.  72  (1901).  Diptera, 
Sulz.,  *•  Ges.  Ins.,"  p.  168,  pi.  xxiii.,  fig.  19  (1776).  Megadaotyla,  Hb.,  "  Eur. 
Schmett.,"  Aluc.  pi.  ii.,  fig.  6  {ante  1804) ;  "  Yerz.,"  p.  429  (1825).  Trigono- 
daetyla,  Haw.,  "Lep.  Brit.,"  p.  478  (1811).  Trigonodaotylas,  Sam.,  "Ent. 
Comp.,"  p.  409  (1819);  Curt.,  "Brit.  Ent.,"  fo.  161  (1827);  Stphs.,  "  Illus. 
Haust.,"  IV.,  p.  875  (1884) ;  Wood,  "  Ind.  Ent.,"  1st  ed.,  p.  287,  pi.  li.,  fig.  1644 
(1889);  Sta.,  "Cat.,"  p.  81  (1848);  "Zool.,"  p.  8064  (1858);  "Man.,"  ii., 
p.  440  (1859);  Dbldy.,  "  Syn.  List,"  2nd  ed.,  p.  86  (1859);  Peers,  "Ent.," 
ii.,  p.  88  (1864) ;  Jord.,  "  Ent.  Mo,  Mag.,"  tIU.,  p.  187  (1871) ;  Maohin,  "  Ent.," 
xiii.,  p.  288  (1880) ;  South,  "Ent.,"  xv.,  pp.  81,  145,  pi.  iii.,  figs,  la-lc  (1882); 
zvui.,  p.  170  (1885) ;  Porritt,  "  Buck.  Larv.,"ix.,  p.  847  (1901).  Teiseradaotyla, 
Treits.,  "  Die  Schmett.,"  ix.,  pt.  2,  p.  230  (1888) ;  var.  c,  Zett.,  "Ins.  Lapp.,^'  p. 
1012  (1840);  Evers.,  "Faun.  Lep.  Yolg.  Ural.,"  p.  605  (1844).  Tesseradaotyloi. 
Dup.,  "  Hist.  Nat.,"  xi.,  p.  647,  pi.  818,  fig.  5  (1888) ;  supp.  iv.,  p.  500,  pi.  88,  fig.  6 
(1842).  Zettentedtii  (in  part),  Zell.,  "Isis,"  p.  777,  var.  c  (1841);  "Isis,"  p. 
800(1846);  Dup.,  "Cat.  Meth.,"  p.  881,  in  part  (1844).  Oonodactylns,  Zell., 
"  Linn.  Ent.,"  vi.,  p.  880  (1852) ;  H.-Sch.,  "  Sys.  Bearb.,"  v.,  p. 868,  supp.,  pi.  ii., 
fig.  9  (1855);  Frey,  "Tin.  Pter.  Schweiz,"  p.  402  (1856);  Wallgrn.,  "  Skand. 
Fjader.,"  p.  12  (1859);  Jord.,  "Ent.  Mo.  Mag.,"  vi.,  p.  121  (1869) ;  Nolck.,  "Lep. 
Fn.  Estl.,"  p.  800  (1871) ;  Gregs.,  "  Ent.,"  vi.,  p.  426  (1878) ;  Barr.,  "  Lep.  Brit. 
Isles,"  ix.,  p.  852,  pi.  414,  figs.  1-la  (1904).  Oohrodactylut,  Sand,  "Cat.  Lep. 
Auv.,"  p.  208  (1879).  FarCara,  Gregs.,  "  Ent.,"  xviii.,  p.  151  (1885) ;  Tutt,  "  Ent.," 
xviii.,  pp.,  169-171  ,195-196  (1885).  Farfarella,  South,  "Ent.,"  xviii.,  p.  172 
(1885).  [In  1804,  Htibner  figured  gonodactyUit  Schiff.,  under  the  name  megadactyla. 
In  1821,  Charpentier  examined  the  Schiffermfillerian  collection,  and  stated  thatpotio- 
daetyla  was  a  worn  specimen  of  calodactyla  (setterstedtii)  (an  error  that  could  easily 
be  made  when  one  recognises  how  little  was  known  of  the  Platyptiliids  at  this  time). 
Zeller  notes  (Im,  1841,  p.  882),  however,  that  Fischer  von  Bdslerstamm  (and 
with  this  the  original  description  agrees)  states,  that  Schiffermfiller's  example  is 
identical  with  the  example  which  Zeller  treats  as  Pterophorus  zetterstedtH  var.  c, 
and  with  Alueita  tesseradactyhty  Tr.,  both  of  which  have  been  since  referred  to  the 
species  now  generally  known  as  gonodaetyla.] 

OuoiNAL  DESCBiPTiON.  —  Aluctta  gotiodactyla.  —  Braunlichtweissea 
Oeistchen  mit  einem  diistem  Dreyeck  fleckchen  (Schiffermiiller  and 
Denis,  Sys.  Verz,  der  Schmett.  IVien.,  p.  820).  [Illiger,  in  the  2nd  ed. 
of  the  Sys.  Verz.,  etc.,  pp.  180-1,  writes  :  **  The  plume,  which  I  hold 
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to  be  the  gonodactyla  of  Bchiffermiiller  and  Denis,  is  of  a  brownish -grey 
tint,  about  as  large  as  P.  tetradactyla.  The  forewing  is  divided  into 
two  lobes  by  a  longitudinal  fissure  for  the  first  third  of  its  length  ;  at 
the  termination  of  the  cleft  (on  the  costa)  stands  a  triangular  brown 
spot ;  the  inner  margin  of  the  exterior  part  (or  *  Spitzenlappens  *)  is,  like 
the  inner  margin  of  the  forewing  itself,  edged  with  whitish.  The 
hindwings  are  composed  of  three  plumules,  fringed  only  on  their  inner 
margins/'] 

Imaoo. — 21mm.-27mm.  Head,  thorax  and  abdomen  of  the  same 
colour  as  the  wings.  Anterior  wings  divided  into  two  lobes  ;  the  apex 
sharply  angulated  but  not  much  produced  ;  the  ground  colour  whitish- 
grey,  the  costal  area  darker,  being  sprinkled  with  dark  scales;  the 
inner  margin  also  darker  at  the  base,  but  paler  in  centre  and  towards 
anal  angle ;  in  this  pale  part  there  are  generally  two  dark  marks  on 
the  inner  margin,  variable  in  shape,  one  near  the  centre,  the  other  nearer 
the  anal  angle ;  the  central  area  comparatively  clear ;  a  dark  brown 
triangular  blotch  on  costa  (just  within  cleft)  is  produceil  almost  to 
inner  margin,  and  externally  edged  by  a  pale  line,  forming  roughly  a 
lunular  mark ;  a  dark  shade,  hardly  to  b^  called  a  band,  crosses  the 
two  lobes  parallel  to  the  outer  margin,  edged  externally  by  another 
very  pale  line.  Posterior  wings  divided  into  three  plumules,  of  a 
greyish -brown  colour,  with  paler  fringes,  the  posterior  plumule  with  a 
distinct  tuft  of  black  scales  towards  the  anal  angle. 

Variation. — The  newly-emerged  imagines  differ  considerably  in 
ground  colour  and  intensity  of  markings  ;  some  are  distinctly  whitish- 
grey  in  ground  colour,  others  strongly  reddish -ochreous,  whilst  many 
are  strongly  suffused  with  a  rosy  tint.  The  strength  of  the  markings^ 
too,  varies  considerably,  some  being  faintly,  others  quite  darkly^ 
marked.  In  some  specimens,  principally  of  the  early  brood,  the 
ground  colour  is  slaty-grey,  the  markings  very  rich  brown,  the  costal  and 
inner  margins  much  speckled  with  ochreous,  and  thus  these  specimens 
somewhat  resemble  the  more  richly  marked  F.  cahdactyla.  On  the 
whole,  there  is  much  more  variation  in  the  first  than  in  the  second  brood, 
the  specimens  of  the  early  brood  being,  generally,  much  redder  and 
more  strongly  marked  than  those  of  the  later  brood,  a  pale  whitish-grey 
example  being  rare  in  the  spring  brood,  whilst  in  the  autumnal  brood 
a  reddish  or  ochreous  specimen  is  of  rare  occurrence,  almost  all  being 
conspicuously  pale.  Not  only  are  the  second  brood  examples  paler, 
but  they  are  generally  smaller  and  not  so  decidedly  marked,  the  earlier 
specimens  of  this  brood  especially  having  a  bleached  appearance ;  the 
colour  too  appears  to  be  of  a  more  uniform  grey,  and  the  markings  also 
are  less  sharp  than  in  most  specimens  of  the  first  brood,  the  bleached 
appearance  being  possibly  due  to  the  fact  that  the  larvae  hurry  through  their 
changes  compared  with  those  of  the  first  brood.  There  is  also  a  great 
deal  of  variation  in  size,  those  of  the  early  brood  being  generally  the 
larger,  although  very  large  and  very  small  examples  occur  in  both 
broods.  Borgmann  notes  that  he  reared  examples  from  larvae  in  the 
flowerheads  of  Tnssilago  at  Cassel,  in  1878,  that  were  nearly  one-third 
larger  than  the  autumnal  specimens.  There  appears  to  be  little,  if 
any,  fixed  sexual  variation  in  colour  or  size.  Some  individuals,  one 
notices,  have  only  one,  or  neither,  of  the  two  dark  spots  normally  present 
on  the  inner  margin ;  some  have  a  dark  shading  at  the  exterior  edges  of 
the  cleft  in  the  anterior  wings,  whilst  others  are  without  it,  and  yet  again 
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we  find  specimens  with  scarcely  a  trace  of  the  fascia  parallel  to  the 
hindmargin,  and  others  in  which  the  characteristic  costal  spot  is  ill- 
developed.  There  is  also  considerable  difference  in  the  falcate 
character  of  the  apex  of  the  anterior  wings,  some  being  very  pointed 
compared  with  others.  South  notes  {Ent,  xv.,  p.  82)  that  some 
examples  that  he  bred  from  the  larval  stage,  in  north  Devon,  were 
very  pale,  and  had  quite  a  bleached  appearance  when  compared  with 
other  specimens  captured  in  Kent  and  elsewhere.  The  following 
appear  to  be  the  chief  forms : — 

(1)    Greyish-white,  with  ill-defined  markings =ab.  paUida-ohtoleta,  n.  ab. 
12)    Greyish- white,  with  well-defined  markings =ab.  pallida^  n.  ab. 

(3)  Grevish-ochreous  or  greyish-brown,  with  ill-defined  markings  ^ab.  typica- 
obsoUtat  n.  ab. 

(4)  Greyish-ochreouB  or  greyish-brown,  with  well-developed  markings  s^ono- 
daetyla,  Sohiff. 

(5)  Slaty-grey,  the  oostal  and  inner  marginal  areas  ochreous,  the  darker 
markings  richly  reddish =ab.  clara,  n.  ab. 

(6)  Unioolorous  brownish,  the  markings  largely  absorbed  in  ground  colonr^ 
ftb.  oMcura,  n.  ab. 

Bankes  says  that  <' although  the  species  gets  quickly  worn,  thereby 
becoming  paler,  a  comparison  of  fresh  specimens  shows  considerable 
variation  in  the  ground  colour  of  the  forewings.  In  the  palest 
individuals  this  is  conspicuously  white,  only  very  partially  and  lightly 
tinged  with  brownish,  whereas,  in  the  darkest,  it  is  distinctly  brown 
or  greyish- brown,  partially  flecked  with  whitish  scales.''  Barrett 
observes  that  the  species  is  variable  in  size  and  in  the  shade  of  white 
or  brown  ground  colour.  Jordan  notes  the  autumnal  specimens,  taken 
in  Scandinavia,  to  be,  like  those  taken  in  Britain,  more  dusky  than 
those  caught  in  summer.  The  best  example  we  have  of  ab.  obscura 
was  captured  by  Dalglish  at  Giffnock,  June  14th,  1894. 

Egolaying. — The  early  summer  moths  lay  their  eggs  deeply  among 
the  tomentum  or  fluff  on  the  underside  of  the  leaves  or  on  the  stems; 
they  appear  to  be  pushed  so  far  within  the  woolly  coat  as  to  give  one 
the  impression  that  they  are  laid  internally.  [In  confinement,  many 
were  laid  on  the  muslin  with  which  the  plant,  on  which  the  imagines 
were  enclosed,  was  covered ;  these  were  pushed  quite  through  the  tiny 
holes  in  the  muslin,  and  so  had  the  appearance  of  having  been  laid  from 
(as  well  as  the  reality  of  being  laid  on)  the  outside.]  (Tutt) .  The  eggs  were 
found  fairly  plentifully  on  the  underside  of  leaves  of  TussUago  farfara^ 
growing  on  a  piece  of  waste  land  at  Upper  Clapton,  on  July  2nd,  1899; 
five  eggs  were  on  one  nearly  fully-expanded  leaf ;  two  of  which  were  laid 
close  to,  and  the  others  well  away  from,  veins;  all,  however,  were  more 
or  less  buried  in  the  woolly  texture  of  the  leaf  (Bacot).  Eggs  received 
on  June  12th,  1904,  from  Mr.  Sich,  had  been  laid  on  the  underside  of 
a  leaf  of  TussUago  farfara^  a  little  sunk  in  the  fluff  of  the  tomentum  ; 
they  were  placed  on  a  flat  side,  and  have  already  a  slight  hollow  on  the 
top  from  desiccation  (Chapman).  In  1904,  the  first  eggs  were  noticed 
on  May  81st  (four) ;  thirteen  more  had  been  laid  by  June  8rd,  1904. 
The  ova  are  laid  on  the  underside  of  the  leaves  of  the  foodplant,  more 
or  less  hidden  by  the  tomentose  hairs  of  the  leaf.  In  confinement,  the 
moths  always  chose  this  situation,  which  is  undoubtedly  the  natural 
one,  for  the  summer  brood  at  any  rate,  for,  on  June  8th,  I  searched  the 
leaves  of  wild  coltsfoot  in  a  field  at  Chiswick,  and  soon  found  eggs  in 
this  situation  (Sich).  No  observation  appears  to  have  been  made  as 
to  where  the  eggs  of  the  autumnal  imagines  are  laid. 
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Ovum. — Pale  pea-green  when  newly  laid,  changing  to  pale  pearly- 
yellowish  as  the  embryo  matures;  smooth  and  shiny,  with  the  faintest 
trace  of  a  fine  coarse-meshed  surface  reticulation;  roughly  oval  in 
outline  (viewed  from  above) ;  laid  upon  the  long  side;  about  '56mm.  in 
length,  *dmm.  in  width ;  the  micropylar  end  rather  broader  than 
its  nadir;  this  end  becoming  black  (possibly  the  larval  head)  as 
maturity  approaches  (Tutt).  [In  size,  rather  larger  than  those  of 
Porrittia  galactodactyla^  differing  also  in  shape,  being  more  cylindrical.] 
Length  '5mm.,  width  '25mm.,  thickness  nearly  the  same  as  width ; 
one  end  tapering  rather  more  than  the  other ;  eggs  flattened  on  one 
side,  but  upper  surface  not  depressed ;  the  surface  very  smooth  and 
varnished-looking,  with  very  fine  polygonal  (?  hexagonal)  facets 
towards  ends,  possibly  the  remnants  of  a  surface  cellular  reticulation 
(Bacot,  July  2nd,  1899).  Pale  green  in  colour;  very  polished,  yet 
with  a  distinct  network  of  hardly  raised  ribs  in  irregular  polygons,  that 
run  into  longitudinal  rows  in  places,  $.g,y  a  set  of  seven  or  eight,  or 
possibly  more,  if  they  could  all  be  made  out  at  once,  are  placed  side 
by  side  in  a  row  in  line  with  the  longest  axis  of  the  egg,  so  that  their 
separating  ribs  are  transverse,  and  their  common  line  of  margins  is 
nearly  straight,  but  still  so  far  irregular  that,  instead  of  the  cells 
appearing  to  be  quadrangular,  they  are  modified  hexagons  or  pentagons; 
in  other  places  they  are  irregularly  placed,  of  various  sizes  and  figures, 
and  the  ribs  are  often  so  flat  and  rounded  as  to  be  difficult  to  see.  The 
cells  of  the  network  are  about  0'08mm.  in  diameter.  Seen  from  above 
the  egg  is  oval,  O'GOmm.  long,  and  0*86mm.  across ;  seen  laterally, 
the  top  and  bottom  are  nearly  parallel,  and  would  be  but  that  one  end 
is  slightly  thicker  ;  this  end  is  also  a  good  deal  flattened ;  both  top 
and  bottom  are  a  little  hollowed ;  the  height  is  0'25mm.  at  the 
thinner  end,  0-27mm.  at  the  thicker  (Chapman). 

Habits  op  larva. — (1)  Summer  feeding  lai'vae, — A  large  number 
of  larvae  appeared  July  2nd-5th,  1888,  from  ova  deposited  on  the 
leaves  of  some  potted  plants  of  Tussilago  farfara ;  numerous  tiny  mines 
were  at  once  noticed  in  the  undersurface  of  the  leaves,  and,  on  July  Tth, 
a  thorough  examination  showed  a  number  of  small  round  holes  in  the 
under  epidermis,  and  mines  leading  from  these  into  the  leaf  substance; 
the  larvae  in  the  mines  were  very  inconspicuous,  and  could  only  be  traced 
by  their  black  heads.  On  July  10th,  a  large  number  of  tiny  larvae — pale 
green  with  black  heads,  the  two  following  segments  with  a  black  plate  and 
a  dark  dorsal  streak — were  observed  mining  under  the  fluff,  both  of  leav^ 
and  stems.  The  larvae  were  now  conspicuous  enough,  many  wandering 
about  on  the  outside  of  the  undersurface  of  the  leaves;  they  were  then 
turned  out-of-doors,  and  soon  crawled  on  the  strong  plants  growing  in  the 
garden;  they  directly, however, bored  beneath  the  fluffy under-epidermis. 
On  July  19tb,  some  of  the  larvae  had  left  the  mines  and  were  feeding 
externally;  they  were  then  about  *25mm.  long,  and  very  pale  in  colour ; 
those  that  were  feeding  outside  the  mines,  and  quite  exposed,  were  eating 
little  round  holes  in  the  undersurface  of  the  leaves,  through  the  epidermis 
and  parenchyma,  leaving  only  the  upper  epidermis.  On  July  80th, 
some  larvae  were  still  mining  under  the  fluff  of  the  undersides  of  the 
leaves,  but  most  of  them  were  fully  exposed,  and  some  of  the 
latter  larvae  had  now  quite  a  dark  purplish-brown  dorsal  line.  On 
August  19th,  the  larvae  were  still  eating  round  holes  through  the  lower 
parts  of  the  leaves,  but  leaving  the  upper  epidermis.    The  larvae  were 
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at  this  time  practioally  fuUfed  and  appeared  to  vary  in  a  much  less  degree 
than  those  of  the  spring  brood,  being,  as  ^  whole,  much  paler ;  there  were 
now  no  traces  of  mining,  all  the  feeding  being  done  outside,  and  one  larva, 
had  already  pupated  in  a  web  on  the  underside  of  a  leaf.  Pupation 
took  place  between  this  date  and  August  26th,  by  which  time,  many  of 
the  plants  looked  as  if  they  had  been  riddled,  for  the  growth  of  the  young- 
leaves  causes  the  upper  epidermis,  which  the  larvsB  appear  to  leave 
uneaten,  to  crack  (Tutt^.  On  June  17th,  1904,  the  young  larvsd,  a  day  or 
two  old,  were  found  mming  in  the  substance  of  a  coU*s-foot  leaf.  No 
sign  of  their  work  was  visible  above  (on  June  20th),  except  a  faint  dis* 
coloration  over  some  of  the  larg:est ;  below,  nothing  is  to  be  seen  until 
close  observation  shows  the  minute  hole  of  entry,  sometimes,  quite 
close  to  the  eggshell,  at  others  so  far  from  an  eggshell  that  the  larva  must 
have  travelled  some  distance ;  by  holding  the  leaf  against  the  light,  tho 
little  larv89  and  their  mines  are  very  evident,  and  it  is  by  first  finding^ 
the  mines  in  this  way  that  the  other  indications  just  noted  are  dis- 
covered. By  July  2nd,  the  larvsB  are  still  mining  in  the  leaves,  eating 
out  the  parenchyma,  and  leaving  the  upper  and  lower  layers ;  they  are 
ready,  however,  if  the  cover  fails  them,  to  use  a  little  silk,  or,  if  the 
leaf  gets  dry  or  stale,  to  come  out  and  seek  other  quarters.  The  larvte 
are  already  (some  of  them)  in  the  8rd  skin,  and  look,  in  form  and  colouring, 
much  like  the  full-fed  larva.  The  plants  on  which  they  were  placed 
were  badly  established,  and  the  leaves  failing,  the  larvsa  had  to  make 
various  pilgrimages ;  whether  in  consequence  of  this,  or  as  an  ordinary  and 
natural  habit,  is  uncertain  ;  I  find  all  the  leaf-stalks  have  one  or  more^ 
larvaB  in  them,  as  evidenced  by  the  small  extrusion  of  frass  (Chapman). 

i2)  Winter-feeding  larvae, — Little  is  known  of  the  habits  of  the  winter- 
eeding  larvsB,  from  the  time  they  hatch  in  September  until  the  earliest 
days  of  April,  when  they  are  about  2* 5mm.  in  length,  i.«.,  the  second 
(and  most  probably  the  hybernating)  instar,  at  which  time  they  may  be 
found  in  the  hollow  scapes  of  Tusdlago  farjara^  often  in  the  lower 
part,  often  in  the  solid  basal  part,  and  sometimes  even  extending  inta 
the  rootstock.  That  little,  however,  is  important,  and  consists  of  an 
observation  made  by  Ovenden,  in  October,  1908,  that  the  tiny  larvsd^ 
mine  in  the  leaves,  near  the  midrib  and  close  to  the  petiole,  along  which 
he  suggests  the  larvsB  bore  in  the  autumn,  and  at  the  base  of  which  they 
lie  dormant  until  January  or  February,  when  they  enter  the  already 
rapidly-growing  plant.  We  suspect  that  the  larva  enters  the  upper  part  of 
the  rootstock  to  make  its  hybernaculum,  for  it  clearly  attacks  the  young 
shoots  and  scape  just  as  they  are  springing  therefrom.  The  scape  of  T. 
farfara  is,  when  well-grown,  hollow  from  the  base  of  the  receptacle  (carry- 
ing the  capitulum)  to  within  an  inch  or  so  of  the  point  where  it  leaves  the 
rootstock.  Ovenden  writes  :  <'  After  the  examination  of  some  dozens 
of  flowering  stems  of  Tussilago  farfara,  I  have  come  to  the  conclusion 
that  the  larva  works  into  the  flowering-stem  when  very  minute.  I 
found  some  yesterday  (April  20th,  1904),  no  longer  than  from  8mm.- 
4mm.,  low  down  in  the  stem,  in  fact  nearly  into  the  root,  whilst,  in  many 
plants,  the  entrance  holes  were  plainly  discernible  under  the  leaf-like 
bracts  that  encircle  the  flowering-stalk.  I  found  the  large  ones  higher 
up  the  stem,  and,  when  they  were  just  beneath  the  capitulum  they  appeared 
to  be  mostly  in  their  last  instar.  There  were  plenty  of  traces  of  eating,  as 
well  as  of  frass,  in  the  stem,  and,  as  there  was  not  a  single  larva  observed 
in  the  flower- head  itself,  although  the  bases  of  the  capitula  sometimes 
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had  holes  in  them,  I  incline  to  the  opinion  that  the  larva  works  up 
from  the  root  to  the  flower,  and  only  feeds  on  the  fruits  when  the  stem  is 
cleared.  It  appears  probable  that,  as  I  have  found  the  larva  mining 
in  leaves  in  October,  near  the  midrib  and  close  to  the  stem,  the 
larva  works  its  way  along  the  petiole  of  a  leaf,  lying  dormant  at  the 
base  thereof  until  January  or  February,  at  which  date  the  previous 
year's  leaves  are  still  attached  to  the  foodplant,  and  then  enters  a 
flower-stalk  just  as  it  begins  to  rise.  Such  small  larvsB,  as  these  are 
in  the  winter,  certainly  hybemate  in  the  foodplant ;  they  also  leave 
clear  signs  of  the  points  of  entrance  into  the  flower-stalks  at  the  base 
of  the  surrounding  bracts.' '  About  200  flowering-stalks  of  TussUago  far- 
fara,  in  very  different  stages  of  development,  some  being  extremely  small, 
others  nearly  fullgrown,  collected  at  Strood  on  April  20th,  1904,  by  Mr. 
Ovenden,  and  sent  to  us,  were  split  on  the  morning  of  April  21st.  A  few 
points  appear  to  be  clear.  The  smallest  larvas,  now  about  8mm. -4mm.  in 
length,  are  in  the  bottom  intemode  of  the  peduncle  or  scape,  the  point  of 
entry  being  manifestly  just  at  the  upper  point  where  the  bottom  bract 
joins  the  stem ;  the  appearance  inside  leaves  one  with  the  impression  that 
the  larvsB  had  been  within  this  for  some  time,  although  the  eating  of  the 
inside  pith  in  quantity,  which  was  very  evident,  had  been  very  recent; 
the  brown  tint  and  tiny  bore  of  some  of  the  burrows  make  one  suspect 
this  area  as  a  possible  hybernaculum,  when  the  development  of  the 
internode  has  not  proceeded  far.  Slightly  larger  larvae  had  pushed 
their  way  up  into  the  stem  at  least  two  inches,  showing  traces  of 
feeding  and  frass,  but  with  the  pith  of  the  upper  part  of  the  flowering 
stalk  and  the  base  of  the  flower  quite  unattacked,  firm,  and  uneaten. 
Many  stalks,  however,  which  were  deserted,  and  were  not  otherwise 
affected,  had  traces  of  attack  in  the  lowest  internode.  One  such 
flowering-stalk,  about  four  inches  in  length,  quite  young  and  with  the 
capitulum  not  yet  opened,  that  had  been  attacked  in  this  manner  and 
had  been  deserted,  had  a  tiny  entrance  hole  just  at  the  base  of  the  sheath 
of  the  third  bract  below  the  capitulum ;  the  gallery  from  this  led  to  the 
pith  which  had  been  cleared  out  downwards  for  about  an  inch  by  a  small 
larva  that  was  present.  There  was  no  connection  between  this  and  the 
affected  internode  at  the  bottom,  or  the  flower  at  the  top  of  the  stalk, 
the  upper  part  of  the  pith  and  the  receptacle,  being  unattacked  and 
uneaten.  In  some  stalks,  the  connection  between  the  capitulum 
and  the  bottom  node  by  means  of  a  gallery  in  the  centre  of  the  stem 
was  complete,  and  traces  of  eaten  pith  and  frass  were  evident  through- 
out the  whole  distance ;  a  small  hole  in  the  flat  receptacle,  however, 
suggested  that  the  stem  had  been  entered  from  the  top  and  not  from 
the  bottom,  and  that,  by  eating  downwards,  the  particular  larva  had 
at  last  reached  the  hybernaculum  of  another  larva ;  that  this 
was  certainly  the  case  in  some  instances  is  clear,  for,  in  one  case,  a 
small  larva  was  making  the  usual  borings  in  the  lowest  internode  of 
the  flower-stalk,  whilst  a  hole  in  the  receptacle  of  the  same  stalk,  being 
followed  downwards,  showed  a  gallery  with  traces  of  frass  and  eaten 
pith,  for  a  distance  of  five  inches,  when  a  not  very  large  larva  was 
reached,  only  separated  from  the  one  in  the  lowest  internode  by  an 
uneaten  and  untouched  distance  of  about  1^  inches.  In  other  stalks 
there  were  distinct  traces  of  the  entry  of  a  larva  in  a  not  yet,  or  scarcely, 
opened  capitulum,  the  larva  having  entered  the  hollow  below  the  recep- 
tacle which  it  had  cleared  of  pith  and  gone  down  the  stem  for  some 


PL^TYPTIIilA   OONODAOTTLA.  207 

distance  where  the  pith  was  also  eaten  ;  neither  the  achenes  nor 
floral  structures  showed  any  sign  of  being  eaten.  The  large  pro- 
portion of  larysB  that  were  in  the  receptacle  and  upper  part  of 
the  flower-stalk,  the  abundance  of  frass  here,  and  the  absolute  clear- 
ance of  all  the  soft,  cellular,  pithy  material  in  this  portion,  with 
no  connection  whatever  with  the  lower  part  of  the  stcJk,  which  was 
quite  sound,  made  it  quite  clear  that  these  larvsB  had  entered  from  the 
top,  and  had  not  worked  their  way  up  inside  the  stalk.  Only  one  larva 
showed  actual  evidence  of  having  eaten  the  achenes  and  floral  structures; 
this  was  a  large  fullfed  larva,  coiled  up  in  the  cleared  out  receptacle, 
which  was  surrounded  by  the  fruits  in  a  green,  juicy  state,  on  which 
it  had  been  evidently  feeding  heartily.  This  particular  stem  showed 
no  trace  whatever  of  having  been  attacked  previously  by  any  larva  in 
its  lower  internodes,  and,  no  doubt,  the  larva  had  left  another  head  to 
complete  its  feeding  in  this  one.  This  most  careful  examination  has 
left  us  in  a  more  or  less  uncertain  state  as  to  the  habits  of  this  larva. 
The  larva  appears,  when  small,  to  bore  into  the  base  of  the  un- 
developed peduncle  (whether  in  early  or  late  winter  is  doubtful),  and 
to  remain  there  until  the  peduncle  has  grown  to  a  height  of,  at  least, 
three  or  four  inches  above  the  ground.  [It  may  even  very  occasionally 
work  its  way  up  the  peduncle  to  the  capitulum  through  the  stem,  but 
we  incline  to  doubt  it.]  It  appears  then  to  leave  the  lower  part  of  the 
peduncle,  and  to  enter  the  receptacle  through  the  flower,  feeding  on 
the  pith  of  the  receptacle  and  peduncle,  and  moving  up  and  down 
therein  with  the  greatest  ease,  and  almost  always  travelling  with  its 
head  downwards.  If  one,  containing  pith,  be  insufficient  to  bring  it  to 
maturity,  it  leaves  the  peduncle  and  enters  another  just-expanding 
flowerhead,  often,  however,  getting  no  further  than  the  receptacle, 
which  it  clears  before  coiling  itself  to  feast  on  the  achenes  and  florets, 
growing  rapidly,  and  in  a  short  time  coming  to  maturity.  Although 
a  larva  from  September  to  May,  two-thirds  of  the  growth  takes  place 
in  the  last  three  weeks  of  its  larval  life,  when,  from  a  slender  larva  of 
some  7mm.  or  8mm.  in  length,  by  less  than  2mm.  in  width,  it  grows  to  a 
plump,  fat  larva  of  some  20mm.,  with  a  width  of  4mm.-6mm.  (April  21st, 
1904).  In  confinement,  laggard  larvae  of  the  spring  brood  will  feed 
up  on  leaves  quite  comfortably,  and  may  occasionally  also  be  found 
doing  so  in  nature  (Tutt).  Sich  observes  that,  in  April,  when  the 
larvflB  are  not  more  than  2*6mm.  long,  they  will  burrow  a  certain 
distance  into  the  lower  solid  portion  of  the  scape,  but  are  more  often 
found  in  the  hollow  portion,  la  some  cases,  the  larva  enters  the  scape 
by  biting  a  hole  just  above  the  base  of  one  of  the  numerous  scales 
which  clothe  the  scape,  in  other  cases,  the  larva  will  burrow  down 
among  the  florets  (or  pappus  if  the  flower  be  over)  and  bite  a  hole 
through  the  receptacle,  usually  at  the  centre.  Once  inside,  it  remains 
concealed  and  feeds  on  the  soft  cellular  tissue  which  lines  the  interior 
of  the  scape  and  lower  portion  of  the  receptacle.  It  never  appears  to 
eat  either  the  florets  or  the  achenes.  It  usually  undergoes  ecdysis  in 
the  scape,  and  moves  readily  from  one  to  another  stem.  When  the 
larva  is  in  its  last  instar  it  occasionally  eats  away  the  tissue  almost 
down  to  the  outer  skin  of  the  scape,  which  causes  the  flower-head  to 
droop.  As  to  the  variation  in  the  larval  feeding-habits  in  nature,  Bankea 
states  that,  eleven  larvaa  found,  April  80th,  1904,  in  the  Isle  of  Purbeck, 
showed  the  following  different  feeding-habits :  (1)  Two  youn?  larvae  feed- 
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ing  beneath  the  down,  on  the  back  of  a  joxm^  leaf,  underneath  the  curled- 
back  flap  of  the  leaf.  (2)  Feeding  upwards  inside  the  flower-stalk.  (8) 
Feeding  downwards  inside  the  flower-stalk.  (4)  Feeding  downwards 
through  the  shoot  or  basal  portion  of  a  stem  into  the  rootstook  (two  or 
three  well-grown  larvse  were  found  doing  this).  (6)  Feeding  in  the  base 
of  a  flower  in  the  oft-described  way.  Bankes  adds  that,  from  the  pub- 
lished accounts,  one  would  gather  that,  when  there  are  plenty  of  tall 
flower-heads  about,  most  of  the  larvas  would  be  found  in  them,  or  in 
the  stalks  just  below  them,  but  the  majority  of  those  found  were  in 
other  parts  of  the  plant,  nor  did  the  pose  of  the  four  tenanted  flower- 
heads  differ  in  any  way,  except  in  one  instance,  from  that  of  the 
untenanted  ones,  for  most  of  the  latter  hang  head  downwards,  their 
stems  being  bent  completely  over  above  the  flowers ;  the  position 
of  the  attacked  head  is  a  mere  matter  of  chance;  if  the  larva 
happens  to  enter  a  flower-stem,  erect  throughout  its  length,  and  also 
happens  to  mine  the  portion  of  the  stem  just  below  the  head,  then  the 
latter  will  droop  so  as  to  touch  the  scape,  as  South  says  {Entom.,  xv., 
p.  145),  but  it  does  not  always,  by  any  means,  bore  the  stem  below  the 
head,  nor  if  it  bores  one  of  the  numerous  stems  already  bent  right  over, 
can  the  head  droop  so  as  to  touch  the  scape.  Chapman  notes  that,  on 
May  2nd,  1908,  near  Lao  Bourget,  several  larvsB  were  found  apparently 
fuUfed,  the  food  of  which  seems  to  have  been  the  receptacle  and  the 
material  just  below  it.  He  notes  further  that,  if  this  be  insufiBcient,  the 
larva  will  go  down  the  stem ;  usually  it  does  this  for  a  short  distance, 
I  inch  or  so,  but  more  rarely  goes  quite  to  the  bottom ;  the  flowers  destroyed 
by  the  larvas  succeed  in  seeding,  or  rather  the  acbenes  remain,  but  conl^n 
no  seed,  and  the  pappus  is  fully  developed ;  the  amount  eaten.by  the  larva 
appears  to  be,  usually,  small,  only  the  fleshy  receptacle  and  little  else, 
so  that  it  also,  probably,  in  the  rapidly-growing  flower,  gets  a  good 
deal  of  sap ;  the  plants  show  no  other  damage,  so  that  it  would  appear 
that  the  larva  reaches  this  spot  as  soon  as  its  hybernation  is  over,  and 
as  growth  begins  in  the  plant ;  it  is  certain  that,  when  the  shaft  of  the 
flower-stem  is  burrowed  into,  this  is  done  from  the  top ;  these  conclusions 
are  derived  from  noting  the  damage  done  to  the  plants  at  Lac  Bourget, 
and  may  easily  omit  something,  an  actual  observation  of  the  larva 
between  hybernation  and  its  full-growth  in  spring  being  still  a 
desideratum.  Gregson  observes  {Ent.t  vi.,  p.  426)  that  the  larvsB  feed 
in  April  in  the  young  flower-shoots  of  TussUago  farfaray  causing  them 
to  be  stunted  and  droop ;  towards  the  end  of  April,  they  leave  these 
stems  and  enter  more  advanced  flower-stalks,  a  little  below  the  flower- 
head,  and  live  beneath  the  seeds,  eating  them  from  below,  or  they  enter 
a  well-grown  flower,  before  it  is  open,  cauEing  it  to  burst  on  one  side, 
and  take  their  place  among  the  seeds  as  soon  as  they  have  eaten  out  a 
home  to  live  in ;  on  one  occasion,  in  June,  at  Llanferas,  a  larva  was 
found  feeding  in  a  kind  of  gallery,  made  in,  or  under,  the  woolly  under- 
side of  a  coltsfoot  leaf.  Peers  (EnUy  ii.,  p.  88^  and  South  (Awt.,  xv.,- 
p.  82)  publish  notes  as  to  the  larval  attacK  on  the  flower- heads. 
Barrett  says  (L^.  BHt,  hies,  ix.,  p.  858)  that,  in  April  and  May,  the 
larva  eats  out  the  substance  of  the  bud  or  flower  or  the  base  of  the 
seedvessel,  and  that  a  second  generation  feeds  in  June  in  the  upper 
part  of  the  root  of  the  same  plants.  Our  preceding  notes  suggest  that 
the  latter  of  these  statements  is  probably  inaccurate. 

Labva. — First  instar  (June  17th,  1904). — Pale  greenish  colour,  with 
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dark  dorsal  stripe  and  black  head  (Tutt);  nearly  2mm.  long,  with  body 
as  wide  or  wider  than  the  black  head  ;  the  prothoracic  and  anal  plates 
also  black  ;  the  hairs,  on  the  contrary,  rather  pale  ;  the  tubercles  all 
single-haired,  i  with  a  shorter  hair  directed  forwards ;  ii  with  a  longer 
one  pointing  backwards ;  iii  long  and  directed  forwards  ;  the  spiracles 
large,  each  forming  a  prominent  truncated  flat  cone  ;  tubercles  iv  and 
y  on  a  common  base,  the  former  carrying  a  very  long  hair  directed 
outwards  and  a  little  backwards,  whilst  the  latter,  above  and  in  front 
of  iv,  carries  a  shorter  hair;  this  is  very  much  directly  above  the  other, 
so  that  unless  one  is  careful  to  get  a  proper  view,  one  is  apt  to  think  it 
is  directly  above  it ;  tubercle  vi  seems  absent.  On  the  thoracic  seg- 
ments the  hairs  forming  the  1st  and  2nd  pairs  are  near  together  ;  iii  is 
without  any  accessory  behind  it.  Two  prespiracular  hairs  are  found  on 
prothorax ;  in  front  of  the  spiracle  are  several  rows  or  rather  a  small  patch 
of  recurved  short  hooks,  and  gome  occur  also  behind  the  spiracles,  these 
appear  to  be  skin-points,  not  detected  on  other  parts  of  the  larva. 
Second  instar :  The  larva  is  8mm.  long,  8*6mm.  if  fully  extended.  It 
differs  from  the  previous  instar  in  having  tubercle  vi  present,  and  in 
having  a  covering  of  skin -points.  The  longer  hairs  on  ii  and  iii  are 
about  0*2mm.  in  length,  quite  simple ;  whilst,  on  the  7th  and  8th 
abdominal  segments,  that  on  tubercle  ii  is  about  0'25mm.  long.  The 
head,  thoracic  plate,  legs  and  anal  plate  black.  Most  of  the  skin -points 
are  rounded  below,  but  terminate  in  a  fine  needle-like  point.  The 
prolegs  have  five  booklets  as  against  four  in  the  first  instar.  Third 
instar :  In  form  and  colouring  apparently  like  the  fullfed  larva 
(Chapman).  /  Penultimate  instar  (May  1st,  1904). — About  10mm.  in 
length,  2mm.-2-5mm.  in  thickness  ;  the  body  more  or  less  cylindrical, 
gradually  (but  noticeably)  tapering  to  either  end.  The  head  and 
thoracic  segments  are  rather  small ;  the  anus  also  is  small  and  some- 
what pointed.  The  segments  clear  and  plump,  without  being  accentu- 
ated in  this  respect ;  there  is  a  slight  central  incision  dividing  each 
segment  into  two  poorly  marked  subsegments.  Head  small,  rounded, 
with  a  polished  black  surface.  The  prothoracic  scutellum  is  conspicu- 
ous, polished  similarly  to  the  head,  also  jet  black,  but  with  a  narrow  white 
mediodorsal  streak  across  it ;  the  anal  plate  inconspicuous,  chitinous, 
but-coloured  as  a  portion  of  the  body  and  not  distinctively ;  the  true  legs 
are  black ;  the  prolegs  short  in  comparison  with  those  of  the  external- 
feeding  Alucitid  larvse.  [The  larva  uses  an  abundance  of  silk,  dropping 
on  a  thread  on  any  and  every  opportunity  ;  it  also  has  the  micro  habit 
of  crawling  in  jerks,  and  the  ability  to  crawl  backwards.]  A  marked 
lateral  flange  is  one  of  its  noticeable  features,  but  this  is  situated 
rather  low  down,  and  best  observed  ventrally.  The  larval  colours  are 
pale  brown  beneath,  reddish-brown  above,  with  pale  or  dirty-white 
irregular  bands,  one  on  either  side  of  the  mediodorsal  area,  one  sub- 
dorsal and  one  lateral.  The  skin -surface  appears  shiny,  but  it  bears  a 
tolerably  dense  coat  of  minute  spicules,  and,  in  addition,  there  is  a 
scattered  coat  of  short  tapering  black  secondary  hairs ;  these  are  stout 
enough  to  appear  bristly  under  a  1-inch  objective ;  each  of  them  arises 
from  a  small  chitinous  black  base,  and  it  is  these  that  are  chiefly 
responsible  for  the  rough  appearance  of  the  larva.  The  tubercles 
proper  consist  of  primitive  setae  arising  from  slightly  raised  chitinous 
buttons, ;each  surrounded  with  a  small  area  of  chitinised  skin-surface; 
tubercles  i  and  ii  on  meso-  and  metathorax  are  set  transversely,  with  a 
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slightly  oblique  slope  on  metathomx,  near  together,  but  not  touching ; 
they  are  joined  by  a  chitinised  skin-area  that  is  hardly  marked  enough 
to  be  called  a  plate ;  tubercles  iii  and  iv  are  situated  close  together  (as 
in  Sphingid  larvae)  on  a  single  plate,  vi  carries  a  single  weak  hair  some 
little  distance  below,  while  v  is  a  plate  bearing  two  hairs  (probably  the 
primary  seta  of  v  and  the  small  secondary  hair  that  is  generally  found 
near  it) ;  there  is  a  treble-haired  plate  (vii)  at  base  of  legs.  On  the 
abdominal  segments,  tubercles  i  and  ii  are  set  in  trapezoidal  position, 
single- haired,  ii  bearing  much  the  longer  hair ;  iii  is  situated  some 
little  distance  above  the  spiracle;  close  to  the  spiracle  the  usual  minute 
tubercular  point  is  quite  noticeable,  the  point  being  larger  than 
customary,  and  having  a  small  basal  plate.  The  spiracles  are  large, 
with  slightly  raised  black  walls  tapering  upwards.  Tubercles  iv  and  v 
are,  as  usual,  mounted  on  a  single  plate  beneath  the  spiracle ;  this 
plate  is  more  raised  and  wart-like  than  any  of  the  others.  There  are 
also  two  marginal  setae  situated  a  short  distance  apart;  their  bases  are 
distinct,  but  the  actual  setae  are  not  (Bacot).  Finxil  mstar  :  In  the 
last  instar,  the  skin-points  are  very  numerous,  dark  in  colour,  mostly 
flat  or  round- topped,  but  with  sharp  points  in  places,  especially  along  the 
anterior  border  of  the  segments,  and  the  long  sharp  needle-points  are  still 
found  ventrally,  especially  in  front  of  each  pair  of  true  legs.  The 
skin-hairs  are  almost  universal,  quite  different  from  those  of  P, 
isodactylus  where  considerable  areas  are  without  them.  There  are, 
however,  as  in  all  these  species,  certain  small,  usually  circular,  areas 
without  hairs  or  skin -points ;  these  are  generally  about  O'lmm.  in 
diameter,  and  the  skin-points  are  often  in  rows  round  them.  Their 
number  is  much  the  same  as  that  of  the  tubercles,  and  they  seem  to 
have  equally  fixed  positions.  The  prolegs  and  claspers  have  eight  or 
nine  hooks.  The  prothoracic  plate  is  dark,  with  darker,  puckered-looking 
(depressed)  patch  near  each  outer  end,  with  a  central  suture  and  six  hairs 
on  either  side  in  typical  disposition ;  there  are  also  three  hairs  on 
the  prespiracular  plate  and  two  on  one  plate  at  the  ba«e  of  legs.  On 
the  meso-  and  metathorax  there  are,  on  each  side,  four  plates,  each 
with  two  hairs,  and  a  small  plate  with  one  (above  and  behind  the  third 
large  one) ;  on  the  four  plates  the  hairs  are  placed  :  (1)  trapezoidally, 
(2)  as  reversed  trapezoidals,  (8)  upright,  (4)  horizontal.  On  the  abdo- 
minal segments,  i  and  ii  are  widely  separate,  trapezoidal,  i  with  hair 
about  0'8mm.  long,  ii  and  iii  with  hairs  about  0*5mm.,  iv  and  v  on  one 
plate,  trapezoidally ;  vi  may  carry  one,  two,  three,  or  four  hairs  (on  the 
1st  abdominal  segment  it  is  generally  a  single  plate  with  two  hairs, 
one  above  the  other,  on  the  2nd  abdominal,  it  has  usuaUy  three 
separate  hairs,  often  four  on  the  following  segments,  an  odd  segment 
varying  from  the  others,  in  one  case  only  one  hair,  all  the  other 
segments  having  two  or  more) ;  vii  has  the  usual  three  hairs ;  viii  (?) 
a  single  small  hair.  The  spiracles  are  large,  circular,  on  a  high  conical 
base.  On  the  8th  abdominal,  the  hairs  of  ii  on  either  side  are  on  a 
single  conjoined  base  (a  narrow  transverse  dark  plate) ;  on  the  9th 
abdominal,  is  a  dorsal  quadrangular  plate,  with  four  hairs  placed  in 
square,  then  a  small  plate  with  two  hairs  trapezoidally  placed,  then 
two  hairs  vertically  on  a  smaller  plate,  then  a  single  hair,  and,  finally, 
a  very  small  hair  close  to  the  ventral  line.  The  anal  plate  has  six  (or 
seven)  principal  hairs,  and  four  (or  three^  smaller  ones  (Chapman). 
Short    general    descriptions    of    the    fullfed    larva    are    given    by 


PLATYPTIUA    GONODACTYLA.  211 

Peers  {Ent.f  ii.,  p.  88),  Gregson  (Ent.,  vi.,  p.  426),  South  {Ent.f 
XV.,  p.  82),  and  Buckler  {Larvae,  etc.,  ix.,  p.  847). 

Vabution  of  labva. — Examination  of  a  number  of  fullfed  larvas 
collected  in  Westcombe  Park,  in  late  April  and  early  May,  1888,  led 
to  the  conclusion  that  the  larvsB  were  exceedingly  variable.  The  ground 
colour  varies  extremely,  and  the  amount  of  development  of  the  red 
dorsal  and  subdorsal  lines  differs  greatly  in  different  specimens ;  in 
some,  the  suffusion  was  so  complete  that  the  whole  of  the  dorsal  area 
was  red,  in  others,  so  faint  that  the  larva  was  almost  unicolorous 
green  or  whitish,  according  to  the  ground  colour ;  in  some  specimens, 
the  larvas  had  decidedly  brownish,  rather  than  reddish,  stripes,  in 
others,  grey.    The  different  forms  noted  are : 

1.  Ground  colour  grey,  with  very  dark  reddiib  dorsal  and  sabdorsal  stripes. 
In  some  specimens  of  this  form,  the  colour  of  the  stripes  suffuses  the  whole  of  the 
do«al  area,  while,  in  others,  they  exist  simply  as  fine  lines,  often  reduced  to  a  series 
of  dots,  by  the  breaking  up  of  the  lines  in  the  neighbourhood  of  the  abdominal 
incisions. 

2.  Ground  colour  green,  with  the  reddish  dorsal  and  subdorsal  stripes,  offering 
almost  as  great  differences  as  in  1,  both  as  to  depth  of  colouring  and  area  of 
suffusion. 

3.  Ground  colour  whitish,  with  very  faint  reddish  stripes,  sometimes  only  a 
faint  reddish  tinge  in  the  dorsal  and  subdorsal  areas. 

4.  Ground  colour  whitish,  with  indistinct,  grey,  narrow,  dorsal  and  subdorsal 
stripes,  in  fact,  almost  unicolorous. 

Some  larvse  of  the  2nd  brood,  reared  in  July-August,  1888,  appeared 
to  vary  less,  and  to  be  on  the  whole,  much  paler  than  those  of  the 
spring  brood.  Chapman  notes  {in  litt.)  of  larvsB  collected  on  the  shores 
of  Lac  Bourget,  in  March,  1908,  that  the  general  colours  were  pink 
and  white ;  taking  the  pink  as  ground  colour,  there  is,  he  says,  "  a  broad 
subdorsal  whitish  band  on  line  of  ii,  and  again  another  below  spiracle. 
There  are  whitish  markings  in  the  pink  dorsally,  and  again, especially  at 
level  of  iii,  where  it  may  be  described  as  an  abortive  or  interrupted  white 
band.  Beneath  it  is  chiefly  pink.  Tubercles  simple,  black,  with 
short  hairs,  general  surface  clothed  with  very  short  black  hair,  invisible 
without  a  lens.  The  amount  of  pink  varies,  so  that,  in  some  instances, 
it  would  be  more  correct  to  describe  the  larva  as  greenish -yellow  with 
broad,  pink,  dorsal  band  (extending  to  i),  a  subdorsal  band  between,  but 
not  including  either,  ii  or  iii,  and  a  spiracular  one,  all  with  irregular 
margins,  and  including  paler  and  ground  colour  marblings."  The 
differences  in  individual  descriptions  are  considerable,  as  may  be 
expected.  Bankes  notes  the  discrepancy  referred  to  by  South  {EnUmi,^ 
XV.,  p.  82),  between  his  description  of  the  larva  {loc,  cit,)y  and  that  by 
Peers  {Entom.,  ii.,  88),  in  which  South  mentions,  besides  the  dorsal 
line,  two  others,  viz,,  a  *' subdorsal  stripe"  and  "spiracle  line,*'  whereas 
Peers  only  refers  to  one  other, vi;^.,  a  ''subdorsal  line.*'  He  says  that,  '*  in 
that.  Peers  doubtless  included  in  his  term  '  subdorsal  line,*  the  two  lines 
distinguished  by  South  as  '  subdorsal  *  and  *  spiracle '  respectively ; 
these  two  lines  might  easily  be  regarded  as  one  broad  line,  much 
interrupted  down  the  centre,  for  their  inner  margins  are  by  no  means 
well-defined,  and  they  appear  to  unite  here  and  there.  Unless  Peers 
had  regarded  these  two  as  one  line,  it  is  inconceivable  that  he  should 
have  made  no  mention  of  what  South  calls  the  *  spiracle  line.*  ** 

FooDPLAMTs. — Tiimlatjo  farfara  (Bower),  T,  nirea,  T,  alba  (Zeller), 
Petasitis  (Sorhagen). 
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PuPABiuM. — The  seasonal  dimorphism  to  be  observed  in  the  mode 
of  spinning  the  puparia,  by  spring  and  autumnal  larvffi  respectively,  is 
very  interesting.  Spring  larvae, — ^When  f  ullfed,  the  larva  usually  clears 
out  a  space  among  the  pappus  on  the  top  of  the  receptacle,  by  thrusting 
a  few  of  the  pappus  hairs  aside  and  spinning  a  few  threads,  which 
keep  the  hairs  in  position,  and  prevent  them  later  from  falling  off.  On 
this  group  of  spun-together  pappus  hairs,  the  larva  rests  vertically  with 
the  head  uppermost  and  surrounded  on  all  sides  by  the  pappus.  In 
about  three  days  it  becomes  a  pupa ;  if  a  larva  be  late  in  feeding  up, 
and  cannot  find  an  unoccupied  scape,  it  will  enter  a  leaf-stalk  and  eat 
out  its  inner  substance,  or,  in  rare  instances,  will  eat  the  underside  ol 
the  leaves  (which,  of  course,  it  habitually  does  in  the  second,  or 
autumnal,  orood).  Under  these  conditions,  it  will  clear  off  the 
tomentose  hairs  on  the  undersurface  of  the  leaf,  and,  mixing  them 
among  its  threads  of  silk,  form  a  flattish  oval  cocoon,  in  which  to 
pupate,  exactly  as  the  larva  of  the  later  brood  does.  One  such 
puparium  was  found  on  May  18th,  1904,  at  Chiswick,  and,  just  in  its 
vicinity,  four  other  puparia  were  noted,  formed  of  the  spun-up  pappus 
of  the  old  flower-heads  (Sich).  The  larva  spins  together  a  quantity  of  the 
pappus,  so  that  a  portion  of  it  looks  a  little  close  together,  and  it  may, 
in  many  cases,  be  pulled  apart  a  good  deal  without  revealing  the  pupa. 
In  one  case,  the  larva  had  gone  to  another  head  and  made  its  cocoon 
in  the  pappus  of  a  normal  uninjured  flower-head ;  the  pupa  stands  up 
in  the  cocoon,  parallel  with  the  pappus,  and  with  its  tail  to  the  recep- 
taculum  (Chapman).  The  larvae  of  the  first  brood  spin  the  pappus  of 
the  flower-head  together,  or  make  a  slight  web  on  the  surface  of  a  leaf, 
and  suspend  themselves  therein  for  pupation.  Even  in  confinement,  when 
the  larva  pupates  on  the  side  of  a  box,  it  appears  always  to.spin  a  slight 
silken  puparium  within  which  to  change  (Tutt).  Pupation  takes  place  in 
the  cavity  at  the  base  of  a  seedhead  of  coltsfoot,  excavated  by  the  larva, 
with  the  terminal  pappus  drawn  together  (Barrett).  It  appears  to  be 
somewhat  difficult  to  find  pupas  in  nature,  I  have  only  found  a  few, 
and  all  have  been  contained  in  a  puparium  formed  of  a  tuft  of  the  pappus 
spun  together.  Pupie  were  still  obtainable  at  Strood,  up  to  May  19th, 
1904,  the  first  having  been  found  in  early  April  (Ovenden).  Autumnal 
larvae, — The  larvas  of  the  second  brood  appear  always  to  spin  a  silken 
web  on  the  undersurface  of  the  leaves  of  the  foodplant,  usually  in  a 
fork  formed  by  two  of  the  veins.  It  is  often  a  moderately  thick 
structure  with  small  pieces  of  the  under-epidermis  of  the  leaf  woven 
into  the  silk.  The  larva  then  suspends  itself  in  the  usual  Alucitid 
fashion  within  the  web,  and  the  pupa  is  attached  by  the  hooks  of  the 
cremaster  which  is  apparently  almost  confined  to  the  10th  abdominal  seg- 
ment, so  that  the  pupa-case  remains  within  the  web  on  the  emergence  of  the 
moth  (Tutt).  Barrett  says  that  the  larvas  of  the  second  generation  are 
attached  to  a  stem  of  the  foodplant.  We  have  never  thus  observed  it, 
and,  if  it  does  so,  it  must  be  of  very  rare  occurrence.  Sorhagen  notes 
that,  in  Brandenburg,  even  in  the  spring  brood,  it  prefers  to  pupate  on 
the  underside  of  a  leaf  or  in  a  stalk.  Stange  notes  a  similar  preference 
in  this  brood  in  Mecklenburg,  adding  that  the  formation  of  the  cocoon 
on  the  underside  of  a  leaf,  causes  the  latter  to  become  quite  conspicu- 
ously folded.  Biittner  says,  also,  "  pupates  by  preference  on  the  under- 
side of  the  leaves  of  the  foodplant,*'  in  Pomerania,  so  that  it  is  possible 
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that  the  habit  is  more  frequent  in  the  early  brood  than  is  generally 
supposed  in  Britain. 

Pupa. — The  pupa  has  a  short  sharp  beak.  It  has  the  same  mark- 
ings, and  sometimes  the  same  colour  as  the  larva,  but  varies  muoh 
from  very  pale  to  very  dark.  The  general  outline  of  the  pupa  is 
characteristic  of  that  of  the  group.  The  portion  from  the  metathorax 
to  the  8rd  abdotninal  segment  inclusive  is  fairly  cylindrical  (about  2mm. 
in  diameter),  but  with  a  dorsal  hollow  at  the  1st  abdominal  segment 
on  each  side  by  way  of  waist ;  in  front  of  this  portion,  the  posterior 
end  of  dorsal  ridges  (combined)  at  posterior  angle  of  mesothorax  stands 
up  a  little,  and  from  this  point  the  dorsal  line  quiekly  curves  ventrally 
to  apex  of  nosespine.  The  front  of  pupa  is  thus  a  slope  of  about  80^ 
from  being  directly  frontad,  consisting  of  head,  pro-  and  mesothorax. 
The  nosespine  and  eyes  form  a  ventral  projection  beyond  the  cylindrical 
mass  of  the  pupa.  The  free  abdominal  segments  taper  at  an  increasing 
angle  (and  are  therefore  curved),  to  the  cremaster.  The  pupa  is  very 
like  that  of  P.  utodactylus,  it  has  a  similar  short  nosehorn,  with  a 
slightly  sharper  point,  and  it  is  also  without  cremastral  extension  on 
the  9th  abdominal  segment,  t.e.,  it  ranges  with  that  of  P.  i9odactylu»  in 
this  respect,  but,  as  a  matter  of  fact,  it  is  rather  better  provided,  for  P. 
isodactylus  has  two  hairs,  abortively  hooked,  and  may  have  one  or  two 
more  or  less ;  P.  gonodactyla  has  four  hairs  fairly  well  hooked,  one  at 
posterior  end  of  anal  scar,  another  further  out  opposite  front  of  scar 
(these  are  really,  therefore,  on  the  10th  abdominal  segment,  but  they 
belong  to  the  ventral  and  not  the  terminal  armature),  and  two  on  the 
boss  of  the  9th  abdominal  segment,  arranged  transversely ;  the  terminal 
set  consists  of  about  24  on  either  side.  It  differs  chiefly  from  the  pupa 
of  P.  isodactylus  in  having  no  trace  of  the  spinous  flange  along  the 
posterior  borders  of  the  segments.  The  transverse  ridges  are  fewer 
on  each  segment,  and  are  narrower  in  proportion  to  the  spaces  between 
them ;  thus,  on  the  5th  abdominal,  are  thirteen,  with  11-18  as  the  limits, 
according  to  strictness  of  counting,  and  the  valleys  are  about  three 
times  the  width  of  the  ridges;  they  are  quite  as  well  provided  with 
branch  ridges,  in  places  they  might  be  called  angulated  or  zigsag. 
The  fine  sculpture  of  pits  and  skin-points  is  much  the  same  in  distribu- 
tion as  in  P.  isodactylus.  The  tubercular  hairs  are  about  0*06mm.  long ; 
tubercle  i  has  about  six  ridges  in  front,  and  the  same  behind  it,  ii  is  on 
the  last  ridge,  iii  is  in  line  with  1 ;  the  prespiracular  accessory  is  very 
distinct,  and  is  two  ridges  before  spiracle,  and  iv  two  behind  v;  vi 
is  in  an  area  without  ridges,  due  to  the  three  or  four  penultimate  ones 
being  here  absent ;  it  is  in  the  line,  of  the  last  ridge  but  one ;  three 
hairs  represent  vii ;  there  is  nothing  ventrad  to  this.  The  scars  of  the 
prolegs  look  like  little  slits  between  ridges,  and,  in  a  mounted  specimen, 
appear  to  have,  beneath  the  slits,  cavities  as  deep  as  wide ;  nothing  like 
this  is  seen  in  P.  isodactylus.  The  cover  of  first  spiracle  is  almost 
identical  with  that  of  P.  isodactylus.  There  are  two  pairs  of  hairs  on 
each  side  of  the  meso-  and  metathorax,  probably  the  two  most  dorsal  of 
those  in  the  larva  ;  both  wings  are  marked  off  by  a  quasi-suture.  The 
length  of  the  pupa,  fully  extended  (as  just  before  emergence),  is  12mm., 
contracted  it  is  about  2mm.  less.  The  dorsal  flanges  are  marked  in 
front  of  mesothorax,  meet  near  its  posterior  border,  are  not  very 
marked  across  metathorax  and  the  1st  abdominal  segment,  are  plainer  on 
the  2nd,  and  distinct  but  low  on  the  8rd,  where,  as  usual,  they  cease. 
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There  is  a  very  definite  ridge  or  flange  below  the  spiracle  on  the  4th 
abdominal  segment,  which  extends  to  the  end  of  the  cremastral  spine, 
where  it  combines  with  the  dorsal  ridges,  which  reappear  on  the  8tih, 
9th,  and  10th  abdominals,  to  give  a  somewhat  quadrangular  section  to 
the  end  of  the  pupa.  On  the  wings,  the  veins  stand  out  as  raised 
ridges.  The  area  beyond  '^  Poulton's  line  "  is  quite  flat.  The  appendages 
are  free  beyond  the  8rd  abdominal  segment  by  about  l*8mm.  This 
portion  includes  the  produced  wing-apices  (beyond  Poulton*s  line), 
about  l*4mm.,  angular,  and  behind  second  legs  at  the  extremity;  the 
second  legs  which  reach  the  extremity;  the  tip  of  the.  proboscis 
appearing  between  them ;  the  maxillsB  behind  for  a  great  part  of  their 
length ;  the  third  pair  of  legs  behind  the  second,  and  sometimes 
just  beyond  them,  sometimes  a  little  short.  The  first  pair  of  legs  end 
at  about  the  end  of  the  drd  abdominal  segment  (base  of  free  spine;. 
The  maxillae  are  visible  below  the  head  for  about  2'2mm.,  and  then  are 
hidden  for  8*5mm.  below  the  second  pair  of  legs.  The  labrum  is  a 
triangular  piece,  beneath  which  the  mandibles  meet  in  the  middle  line 
for  about  0'2mm. ;  the  diamond  of  labium  visible  below  them  is  only 
about  O'lmm.  long  and  exceedingly  narrow.  The  antennae  reach  down 
4mm.,  i.e.,  l-5mm.  short  of  first  legs.  The  latter  have  a  square  top,  the 
flat  end  abutting  against  antenna,  the  2nd  pair  has  a  rounded  end 
where  the  curve  of  antenna  bounds  its  upper  portion.  The  central 
rough  portion  of  the  eye-piece  carries  two  short  hairs.  The  eye-portions 
are  carried  on  dehiscence  like  horns  in  front  of  the  pupa-case,  by  a 
slight  attachment  to  the  nearly  invisible  dorsal  headpiece  ;  the 
prothorax  is  somewhat  roughly  oval,  about  0'6mm.  x  0'4mm.  Amongst 
the  wing  veins,  the  transverse  vein,  with  two  short  veins  (5  and  6), 
stopping  and  giving  place  to  a  fold  representing  the  fissure,  are  very 
definitely  marked  (Chapman). 

Variation  of  pupa. — There  appears  to  be  as  much  divergence  in 
colour  and  markings  in  the  pupal,  as  in  the  larval,  stage,  the  pupa 
exhibiting,  besides  a  number  of  well-marked  forms,  many  intermediate 
ones.  Those  described  by  us,  in  May,  1888,  when  the  pupa-cases  were 
well-set,  are: 

1.  Ground  colour  pinkish,  with  dark  reddish  dorsal  and  subdorsal  stripes,  with 
the  wingcases  darker  and  striated  all  ovor  with  fine  longitudinal  black  lln^t ; 
generally,  but  not  always,  with  distinct  black  spiracles. 

2.  Ground  colour  grey,  with  dorsal,  and  subdorsal,  lines,  and  wingcases  as  in  1, 
but  the  spiracles  always  very  indistinct. 

3.  Ground  colour,  bright  green,  with  no  stripes,  the  abdominal  incisions 
slightly  paler,  the  wingcases  of  the  same  green  colour,  and  no  longitudinal  stria  ; 
the  spiracles  whitish. 

4.  Ground  colour,  unicolorous  pink,  with  whitish  wingcases,  the  spiracles  very 
indistinct. 

All  the  above  varieties  assume  a  dark  appearance  just  before 
emergence. 

Time  of  appearance. — The  species  is  apparently  distributed 
throughout  the  whole  of  central  Europe,  but  appears  to  fail  in  high 
latitudes  and  altitudes,  as  well  as  in  southern  localities.  In  Britain, 
it  is  usually  on  the  wing  from  mid-May  to  early  July,  and  again  from 
August  to  well  into  October,  but  the  dates  vary  somewhat  according 
to  season  and  latitude  even  in  our  own  islands.  In  Switzerland,  Frey 
notes  it  in  the  lower  levels  as  occurring  at  the  end  of  May  and  begin- 
ning of  June,  and,  again,  at  the  end  of  July  and  beginning  of  Augusl. 
In  Germany,  it  appears  to  be  similarly  doublebrooded,  e.g.,  in  May- 
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Jane  and  again  August- September  in  Wiirtteinberg  (Steudel),  near 
Wiesbaden  (Bossier),  in  Baden  (Meess),  and  at  Gottingen  (Jordan);  in 
June  and  August  near  Begen8burg(Ho&nann),  and  Munich  (Hartmann), 
etc.  Many  authors  only  notice  the  early  brood,  although  one  supposes 
it  is  due  to  want  of  observation.  In  Scandinavia,  Wallengren  records 
it  in  May-June  and  again  in  July-August.  In  Brussa,  it  is  reported  as 
occurring  in  June,  and  this  is  the  only  Asiatic  locality  that  we  can  find 
so  far,  for  it,  in  fact,  the  actual  dates  at  our  disposal,  outside  the  British 
Islands,  suggest  that  it  is  really  a  little  known  species  in  many  parts 
of  its  range.  The  dates  we  have  are  as  follows :  June  18th,  1864,  at 
Ztirichberg  (Dietrich);  May  29th,  1869,  at  Meseritz,  August  2nd,  1871, 
at  Weissenstein  (Zeller) ;  June,  1878,  at  Zermatt ;  August  20th,  also 
on  September  6th-7th,  1887,  at  Christiania  (Jordan) ;  June  14th-16th, 
lb90,  at  Tancar\dlle  (Leech) ;  July  26th-81st,  1896,  at  Mendelpass  ; 
August  4th,  1896,  in  the  Val  Bigontina  ;  August  6th,  1896,  on  the  pass 
beyond  the  Tre  Croci,  between  Cortina  and  Schluderbach ;  August  20th, 
1896, between  Alstatten  and  Gais(Tutt);  July  19th,  1898, on  theMendel- 
pass  (Rebel) ;  July-August  at  Gais  (Peyerimhoff )  ;  July  18th-28rd,  at 
Kemmern  and  Schleck,  in  the  Riga  district  (Teich);  July  22nd,  1903,  on 
the  Diirrensteinalpe,  near  Schluderbach  (Meixner);  August  12th,  1904, 
between  Saas-Grund  and  Hiiteck ;  August  14th-16th,  1906,  between  Val 
TournancheandBreuil  (Tutt).  In  the  British  Isles,  it  is  recorded  as  being 
more  abundant  at  the  beginning  of  September  than  in  June,  in  the  Hud- 
dersfield  district  (Porritt);  the  earliest  noted  dates  in  the  Clyde  district  are 
May  18th,  1898,  and  June  18th,  1894,  latest  dates,  August  27th,  1886,  and 
August  17tb,  1888  (Dalglish);  throughout  June,  1»80,  and  again  Sep- 
tember 4th,  1880,  near  Lea  Bridge,  on  Hackney  Marshes  (Machin) ; 
August  22nd,  1881,  at  Seaton  Carew,  June  lOih,  1882,  in  the  Isle  of 
Purbeck  (Bankes);  June,  1882,  at  Culleenamore  (Russ);  August  18th, 
1882,  some  worn,  near  Llangennech  (Richardson) ;  June,  1888,  on 
Hackney  Marshes  (Sheldon);  August  16th,  1884,  at  Glasgow  (Mackay); 
June  8rd,  1886,  in  the  Isle  of  Purbeck  (Bankes);  August  27th,  1886, 
at  Giifhock  (Dalglish);  September  1st,  1886,  at  Castle  Car}'  (Macmillan); 
bred  June  6th,  1887,  and  three  weeks  following,  from  larva)  found  at 
Westcombe  Park  (Tutt) ;  July  8th,  1887,  at  Giffnock  (Dalglish) ;  bred 
120  imagines  between  June  2nd-July  Ist,  1888,  from  larvse  found  at 
Westcombe  Park,  in  May  (Tutt)  ;  June  27th,  and  July  21st, 
1888,  at  Giffnock,  August  18th,  1888,  at  Brig  oTurk  (Dalglish)  ; 
imagines  bred  September  4th,  1888,  and  following  days,  from 
larvffi  that  had  pupated  between  August  19th  and  26th,  the 
eggs  producing  which  had  hatched  July  2nd-6th,  at  Westcombe 
Park  (Tutt);  September  8th,  1888,  at  Portland,  June  4th,  1889, 
near  Weymouth  (Richardson);  June  17th,  1889,  at  Giffnock  (Dalglish); 
June  19th,  1889,  at  Southend  (Whittle) ;  second  brood  from  mid- 
August  to  the  end  of  September,  1889,  at  Westcombe  Park  (Tutt);  end 
of  August  and  early  September,  1889,  at  Armagh  (Johnson);  imagines 
bred  May  24  th,  1890,  and  on  for  nearly  a  month  at  Westcombe  Park 
(Tutt) ;  August  1st,  1890,  at  Giffnock  (Dalglish) ;  August  18th,  1890, 
an  imago  taken  at  Buckerell  (Riding) ;  June  17th,  1891,  in  the  Isle  of 
Purbeck  (Bankes) ;  July  18th,  1891,  at  Giffnock  (Dalglish);  second 
brood  abundant  September  lst-2ith,  1891,  at  Westcombe  Park  (Tutt); 
two  on  a  lamp  September  24th,  1891,  at  St.  Anne's-on-Sea  (Baxter) ; 
May  2l8t-27th,  1892,  at  Seaton  (Still) ;  July  18th,  1892,  at  Giffnock 
(Dalglish) ;    August  17th,  1892,  at  Oxton  (Studd) ;   mid- September, 
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1892,  at  Scarborough  (Farren) ;  April  1st,  1898,  at  Panton  (Baynor) ; 
imagines  April  24th,  1898,  at  Beaton  (Still) ;  May  18th,  1898,  at 
Giffnock,  July  18th,  1898,  at  Luss,  August  17th,  1898,  at  Grookston 
(Dalglish) ;  June  2nd  and  14th,  1898,  at  Southend  (Whittle) ;  June 
6th,  1898,  imagines  at  Mansfield  (Daws) ;  June  15th,  1898,  imagines 
common  at  Lee  (Bower) ;  August,  1898,  common  at  Morecambe 
(Porritt) ;  May  8th,  1894,  at  Prittlewell  (Whittle) ;  June,  1894,  at 
North  Berwick,  July  17th,  1894,  at  Newpark,  July  81st,  1894,  at 
Otterston,  July  4th,  1894,  at  Winton  (Evans);  June  8th,  1894,  in  Upper 
Teesdale  (Bower) ;  June  6th  and  11th,  1894,  at  Stockton  (Lofthouse); 
June  18th,  1894,  at  Giffnock  (Dalglish) ;  imagines  July  9th,  1894,  in 
Teesdale,  September  17th,  1894,  on  Greenwich  Marshes  (Bower);  May 
22nd  and  September  8th,  1895,  at  Prittlewell  (Whittle) ;  imagines 
abundant  near  Bride,  August,  1895  (Ash) ;  June  27th,  1896,  at 
.  Bransford  (Edwards  and  Towndrow) ;    June  6th,  1897,  at  Carlisle 

P\  (F.  H.  Day) ;  June  17th,  1897,  at  Harrow  (Rothschild) ;  June  17th, 
1898,  imagines  common  at  Lee  (Bower) ;  August  22nd,  October  29th, 
1898,  at  Corsemalzie  (Gordon) ;  early  June,  1899,  at  Carlisle  (Day) ; 
June  16th,  1899,  at  Bredon  (Edwards  and  Towndrow);  July  1st,  1899, 
at  Hazel eigh  (Raynor) ;  July  2nd,  1899,  at  Upper  Clapton  (Bacot) ; 
August 7th -20th,  1899,  at  Shoeburyness  (Whittle);  August  19th,  1899,  at 
Chiswick  (Sich) ;  an  imago  bred  August  28rd,  1899,  at  Buckerell 
(Riding) ;  July  7th,  1900,  at  Dundonald  (Dalglish) ;.  July  9th,  1900, 
rare  at  Oxton  (Studd);  August  1st,  1900,  at  Dawlish  (Turner);  August 
18th  and  September  11th,  1900,  at  Shoeburyness.  June  15th,  1901,  at 
Prittlewell  (Whittle) ;  July  10th,  1901,  at  Kirn  (Dalglish) ;  end  of 
August,  1901,  at  Bawdsey  (Pyett) ;  June  15th,  1902,  at  Birtley 
(Harrison) ;  August  9th,  1902,  near  Ashford  (Edelsten) ;  June  18th, 
1908,  at  Skinningrove,  in  the  Cleveland  district  (Lofthouse) ;  June 
20th,  1908,  at  Southchurch  ;  June  80th,  1908,  at  Shoeburyness; 
August  80th,  1908,  near  Great  Wakering  (Whittle) ;  September  8rd- 
16th,  1908,  at  Birtley  Fell  (Harrison);  June  4th-6th,  1908,May  25th- 
26th,  1904,  from  larvae  collected  April  80th,  1904,  in  the  Isle  of 
Purbeck  (Bankes) ;  May  16th,  1904,  and  throughout  the  month,  also 
on  September  6th,  1904,  at  Strood  (Ovenden) ;  July  80th,  1904,  at 
Burnley  (Clutten);  June  8rd,  1905,  at  Mucking  (Burrows) ;  June  8rd, 
1905,  abundant  at  North  wood  (Turner). 

Habits. — The  imagines  hide  during  the  day  either  on  the  coltsfoot 
or  other  herbage  in  the  neighbourhood,  usually  sheltered  by  the  large 
leaves,  and  are  not  easily  disturbed  at  this  time.  If  a  specimen  be  made 
to  takefligbt  it  only  moves  a  short  distance  and  soon  hides  again  low  down 
on  the  herbage  near  the  ground.  This  is  also  its  habit  abroad  as  we 
found  in  the  Tyrol  on  the  TreCroci  pass  behind  Cortina,  and  Zellernoted 
when  collecting  in  the  Oberalbula,  and  in  his  own  district  at  Meseritz. 
It  is  much  more  readily  disturbed  in  the  late  afternoon,  and  appears 
sometimes  even  to  be  moving  about  quite  naturally  at  this  time, 
but  Hies  freely  towards  dusk,  and  on  into  the  night.  Sich  says  that 
the  imagines  commonly  rest  by  clinging  only  with  the  pro-  and 
mesothoracic  legs,  the  former  spread  out  in  front  of  the  head  and 
wings,  the  latter  spread  out  under  the  wings,  and  often  hidden  by 
them.  The  nietathoracic  legs  are  held  under  the  body,  crossed  at  the 
tarsal  portions.  The  wings  are  horizontally  outspread,  the  forewings 
covering  the  bindwings  except  the  dorsal  fringes.  The  body  hangs 
down  at  right  angles  to  the  forewings  \vith  the  last  segments  curved 
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upwards.  The  antennae  are  carried  under  the  wings.  After 
emergence  the  wings  hang  vertically  from  the  thorax  during  the 
process  of  drying,  as  in  most  lepidoptera.  In  pairing,  the  moths  rest 
one  below  the  other.  The  female  rests  in  the  asual  manner  with  the 
wings  spread  out  horizontally  and  the  abdomen  hanging  vertically 
downw!i^s.  The  male's  position  is  exactly  the  reverse,  his  abdomen, 
hanging  from  that  of  the  female,  extending  vertically  upwards.  The 
male  clings  to  any  neighbouring  object  with  the  prothoracic  legs,  but 
his  whole  weight  is  borne  by  the  female  which  he  clasps  with  the 
prensors.  They  remain  paired  many  hours — in  one  case  at  least  four 
hours  and  forty  minutes,  from  11.50  p.m.  to  4.80  a.m.  This  pairing 
may  have  continued  longer  but  the  moths  were  separated  at  8.80  a.m. 
On  June  10th,  1904,  two  moths  were  found  paired  in  the  sleeve  at 
9.16  a.m.  The  female  was  clinging  with  the  pro-  and  mesothoracic 
legs  to  the  underside  of  a  leaf  of  Tusnlago  farfara.  The  male  was 
hanging  from  the  female  by  means  of  the  prensors.  The  metathoracio 
legs  of  both  moths  were  extended  outwardly,  those  of  the  female 
downwards,  and  those  of  the  male  upwards,  till  they  met  and  crossed, 
but  it  did  not  appear  as  though  the  male  gained  any  support  by  these 
means,  he  seemed  to  be  hanging  solely  by  means  of  the  claspers,  his 
pro-  and  mesothoracic  legs  being  drawn  up  fairly  near  the  body  and 
quite  unattached,  in  fact,  he  was  hanging  in  mid-air.  Both  moths 
remained  apparently  motionless.  At  7  p.m.,  they  were  still  in  contact, 
and  when  last  seen,  at  10  p.m.,  they  had  not  separated.  The  imago  is 
readily  attracted  by  light,  and  we  have  seen  it  repeatedly  on  the  lamps  in 
Westcombe  Park  and  at  Strood,  and  it  is  noted  also  at  light  at  Lee 
(Bower),  at  Seaton  (Still),  at  St.  Anne's-on-Sea  (Baxter),  at  Goxhome 
(Robertson),  at  Corsemalzie  (Gordon),  in  the  Glasgow  district 
(Dalglish),  etc.  Bankes  observes  that  imagines  captured  June  4th, 
1908,  in  the  Isle  of  Purbeck,  Dorset,  were  on  the  wing  between 
7.40  p.m.  and  8.10  p.m.  Of  two  bred,  May  26th-26th,  1904,  from 
Isle  of  Purbeck  pupae,  one  emerged  at  9  a.m.,  and  the  other  between 
9  a.m.  and  12  noon. 

Habitat. — This  species  is  par  excellence  the  **  plume "  of  waste 
places,  and  is'to  be  found  in  most  places  where  its  foodplant  springs  up — 
on  railway  banks,  roadsides,  rough  ground,  and  the  many  almost  barren 
places  which  appear  incapable  of  producing  anything  except  Tumlago 
farfara,  in  England,  Scotland,  and  Ireland.  It  occurs  in  abundance 
on  the  railway  banks  about  Gloucester  (Hudd),  at  Carlisle  (Day), 
about  Aberdeen  (Reid),  and  at  Westcombe  Park,  and  other  places  in 
the  London  district  (Tutt),  as  also  throughout  tbe  Clydesdale  district, 
or  wherever  the  ground  has  been  recently  turned  up  in  the  same  district 
(Dalglish),  it  is  found  on  rough  ground  at  Mansfield  (Daws),  on  road- 
side banks  at  Southend  (Whittle),  in  a  garden  at  Enfield  (Edelsten), 
on  the  clifib  at  Scarborough  (Farren),  on  the  steep  rough  limestone 
clififs  at  Llanferras  (Gregson),  on  the  old  breeze  heaps  in  the  brickfields, 
as  well  as  on  the  banks  of  the  Medway,  at  Strood,  in  the  chalkpits  at 
Charlton,  and  almost  any  and  every  kind  of  waste  place  imaginable, 
where  its  foodplant  is  to  be  found.  Barrett  notes  that  it  is  still 
common  in  the  suburbs  of  London,  where  tbe  coltsfoot  grows  on 
railway  banks,  or  the  embankments  of  waterworks,  and  is  to  be  found 
commonly  in  suitable  places  throughout  England,  probably  also  in 
Wales,  etc.  In  Germany,  it  occurs  in  similar  places  ;  it  is  recorded  as 
occurring  in  a  sandpit  at  Friedland,    in  a  chalkpit  at  Johannisberg 
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(Stange),  on  the  railway  banks  near  Cassel  (Borgmann),in  deserted  stone 
quarries  near  Begensburg  (Hofmann),  in  meadows  between  Grabow 
and  Bredow,  in  Pomerania  (Biittner),  etc.  In  Austria,  we  found  the 
species  on  a  bare  piece  of  limestone  ground  by  the  roadside,  between 
Bozen  and  the  Mendel  Pass;  on  a  piece  of  stony  wayside  between  the 
Tre  Groci  and  Schluderbach  in  the  Cortina  district,  whilst  Mann  notes 
it  on  the  Schneeberg,  by  ditch-sides  and  on  ground  where  trees  have  been 
felled.  Jordan  records  it  as  common  among  coltsfoot  near  Zermatt 
Church,  and  we  have  taken  it  between  Stalden  and  Saas-Grund,  as 
well  as  in  the  high  mountain  valley  between  Val  Tournanche  and 
Breuil.  Peyerimhoff  notes  it  as  occurring  in  the  mountains  of  Alsace, 
whilst  Aurivillius  maintains  that,  in  Scandinavia,  it  is  a  somewhat 
rare  insect,  and  confined  practically  to  the  mountains  there.  Sand 
records  it  as  a  mountain  species  in  the  Auvergne  (but  his  remark  that 
the  larva  is  a  gentian  feeder,  makes  us  wish  for  further  records  from 
this  district).  Milliere  notes  it  as  common  on  the  coast  of  the 
Mediterranean,  near  Cannes. 

BfimsH  LOCALITIES. — Generally  distributed  throughout  the  British 

Islands.  Aberdken:  near  Pitcaple  (Beid).  Aktbiu:  Belfast  (Watts).  Abotll: 
Kim,  abundant  (Dalglish).  AuMAaH  :  Armagh  (Johnson).  Ayr  :  Ayt  (Fergusson)^ 
Dundonald  (DaJglishT.  Berwick:  Bermck  (Barrett).  Bxtte:  King's-Cross  (Dalglish). 
Caubridoe:  Cambridge  (Stainton).  Carnarvon:  Penmaenmawr  (Porritt).  Carmar- 
then: Llangennech(BichArdson).  Cheshire:  Birkenhead(Stainton),Chester(Arkle), 
Wallasey  (Prince),  Knutsford,  Holford  Moss  (Day).  [Core  :  Timoleague  (Donovan), 
Kenmare(Dillon).]  Cornwali^:  Paal,Penzance(Baily).  Cumberland:  Carli8le(Day)\ 
Bewca8tle,Hayton(Boutledge),Lake dist. (Stainton).  Denbigh:  Llanferras(Gr^son). 
Debet:  Gresley  Common  (Harris),  Ashby  Boad,  abandnnt  (Baker),  Barton  (Brown) » 
Bretby,  abundant  (GibbsV.  Devon:  North  Devon — Lynmoutb,  etc.  (South),  Oxton 
(Studd),  Beaton  (Still),  Buckerell  (Riding),  DawHsh  (Turner),  Sidmouth  (Leech), 
boRSET :  usually  common  (Bankes) — Portland  (Richardson),  Bloxworth,  Swanage 
rare  (Cambridge),  Weymouth  (Richardson),  Isle  of  Purbeck  (Bankes).  Dublin  : 
Howth,  Clontarf  (Birchall),  Killasloe  (Carpenter),  Dublin  (Barrett).  Dumbarton  : 
abundant,  Luss,  Milngavie  (Dalglish).  Durham  :  in  Teesdale  (Bower),  near 
Stockton  (Lofthouse),  Birtley  (Harrison),  Darlington  (Sang),  Seaton  Carew  (Bankes). 
Edinburgh  :  North  Berwick,  Newpark,  Otterston,  Win  ton  (Evans).  Ebsez  : 
Hazeleigh  (Raynor),  Souihend,  Shoeburyness,  Southchurch,  Prittlewell  (Whittle), 
Mucking  (Burrows),  Colchester  (Harwood),  Clacton,  Walton-on-the-Naze  (Leech). 
Fermanagh:  EnniskiUen  (Partridge).  Fife  (Barrett).  Gloucester:  plenti- 
ful and  generally  distributed  (Hndd),  Bristol  (Bartlett),  Coxhome  (Robertson), 
Painswick  (Watkins).  Hants  :  on  the  coast  (Stephens),  Isle  of  Wight — Yentnor 
not  common  (South).  Hereford:  Leominster  (Hutchinson),  Tarrington  (Wood). 
Isle  of  Man  :  near  Bride  (Ash).  Kent  :  Lee,  Greenwich  Marshes  (Bower),  Strood 
district,  Cuxton,  Blackheath  district,  Westcombe  Park  (Tutt),  Brockley  (Turner), 
near  Ashford  (Edelsten),  Gravesend  (Leech).  Kerry  (Barrett).  Kincardine: 
rather  scarce  (Reid).  Lanark  :  Carluke  (Morton),  round  Glasgow,  Cambuslang 
(Dalglish).  Lancashire  :  St.  Anne*s-on-Sea  (Baxter),  Moreoambe  (Porritt),. 
Manchester  (Stainton),  Oldham  (Rogers),  Burnley  (Clutten).     Lincoln:   Panton 

g^aynor),  Ashby,  near  Brigg  (Cassal).  Middlesex  :  Hackney  Marshes  (Sheldon), 
arrow  (Rothschild),  Dalston  (Prout),  Mill  Hill  (South),  Enfield  (Edelsteu), 
Hammersmith,  Shepherd's  Bush  (Gates),  Upper  Clapton  (Bacot),  Chiswick  (Sich). 
Northumberi^and  :  Newcastle  (Stainton).  Notts  :  Mansfield  (Daws).  Orenet 
(Curzon).  Pembroke:  Pembroke  (Barrett).  Perthshire:  Brig  o*  Turk  (Dalglish). 
Renfrew  :  abundant,  Giffnock,  Crookston  (Dalglish),  Paisley  (Dunsmore).  Rox- 
burgh: Hawick  district — Hardie's  Hills  (Guthrie).  Slioo:  Culleenamore  (Russ). 
Somerset  :  plentiful  in  all  stages  (Hudd),  Castle  Cary  (Macmillan).  Stafford  i 
Rugeley,  generally  distributed  (Freer).  Stirling:  Fintry  (Eggleton).  Suffolk i 
Brandon  (Barrett),  Hacheston  (Harker),  Bawdsey  (Pyett).  Sossex  :  Hastings,  St. 
Leonards-on-Sea  (Ford).  Warwick  :  Knowle,  Sutton  (Bradley),  Rugby  (Rugby 
lists).  Wigtown  :  Corsemalzie  (Ghordon).  Worcester  :  Bransford  (Rea),  Bredon 
(Edwards  and  Towndrow).  Yores  :  Wilsden,  common  (Butterfield),  Huddersfield 
(Porritt),  Scarborough  (Farren),  York  (Stainton),  Doncaster  district,  common 
(Corbett),  Everingham,  common  (Sumner),  Skipwith  (Ash),  Bishop's  Wood  (Prest), 
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Flamborougb  Head  (Horfcon),  Ooole  (Harrison),  Bramham  (Smith),  Hexthorpe* 
near  Donoaster  (Warren),  Sheffield  (Wilson),  Cleveland  district — Skinningrove 
(Lofthoose). 

Distribution. — Central  and  northern  Europe  (except  Polar  region), 

southeast  Gaul,  central  Italy,  southeast  Russia  and  Bithynia  (Rebel) « 
Asia  :  Asia  Minor — near  Bnissa  (Mann).  Austbo-Hunoaby  :  Bohemia — Prague 
(Nickerl),  Moravia — near  Briinn,  near  Schebetein,  in  Obraner  Thale,  near  the 
Ziegelei,  not  rare  (Gartner),  Lower  Austria— Vienna  district  (Schleicher),  near 
Hemstein  fBogenhofer),  Scnneeberg,  in  Graben,  Holzschlagen  (Mann),  Tyrol — 
Gross  Glockner  district  (Mann),  near  Innsbruck,  from  IBdOft.-SOOOft.,  not  rare, 
Taofers  Valley  (Weiler),  Monte  Sabion,  Trafoi,  Franzenshdhe  (Heller),  Mendolpass 
(Bebel^,  Cortina  district  (Tutt),  Diirrenstein  Alpe,  near  Schluderbaoh  (Meixner), 
Carinthia — near  Preth,  Baibl,  not  common  (ZeUer),  Hungary — Budapest  district, 
Kov&szna,  Croatia — ^Fiume  (Aigner),  Styria— -Graz  (Meixner).  Belgium:  very 
common (Crombrugghe).  Dxmmabk  (Bang-Haas).  France  :  Normandy — Tanoarville 
(Leech),  [Anvergne—MontDore  (Sand),]  Cannes,  coast  districts  (Milli^re).  Gkbmant: 
east  and  west  Prussia,  somewhat  common — Konigeberg,  Waldau  (Speiser),  Pomer- 
ania,  not  rare,  and  generally  distributed — Biigen,  Stralsund  (Paul  and  Plotz),  between 
Grabowand  Bredow  (Biittner),  Posen — Meseritz  (Zeller),  Mecklenburg — near  Fried- 
land,  near  the  Ziegelei  Johannisberg  (Stange),  near  Parchim  (Gillmer),  Hamburg — 
Grasbiook,  Harvestehude,  Eppendorf  (Sauber),  Hanover — near  Hanover  (Glitz),  near 
Gottingen  (Jordan),  Hesse — near  Wiesbaden,  Spelzmiihle  im  Salzbachthal  (Bossier), 
near  Cassei  (Borgmann),  Waldeck — ^near  Bhoden  (Speyer),  Thuringia,  throughout 
(Knapp),  near  Sdmmerda  (Jordan),  near  Erfurt,  rare  (Keferstein  and  Werneburg), 
Saxony — near  Halle,  not  rare  (Stange),  near  Cdthen  (Gillmer),  Brandenburg — near 
Berlin,  rare  (Pfutzner),  Silesia — Lower  Friedersdorf,  near  Neusalza  (Mdschier),  in 
the  Grand walder  Thai,  near  Beinerz,  Wolfesgrund-am-Schneeberg,  Thaler-am- 
Altvater  (Wocke),  near  Lichtenau,  Lauban  (SSommer),  kingdom  of  Saxony — 
Saxon  Upper  Lusatia,  not  rare  (Schiitze),  Bavaria — near  Begensburg,  Tegem- 
heim,  Weintinger  Holz,  etc.  (Hofmann),  near  Munich,  Isarauen,  Niederaschau, 
Tegemsee,  Oberaudorf  (Hartmann),  Wtirttemberg  (Steudel),  Baden — near 
Constance,  Freiburg  (Beutti),  near  Ueberlingen,  Hiifingen,  Schopfheim,  Sulz- 
burg,  Lskhr,  Durlach  (Meess),  Alsace,  in  the  mountains  —  Hoheneck, 
etc.  ^Peyerimho£F).  Italy  :  Piedmont  Vaileys — between  Val  Toumanche  and 
Breuil,  [?  Val  V^ni]  (Tutt).  Bossia  :  Ural  district,  common — Orenburg,  Casan, 
Saratov  (Eversmann^,  Baltic  Provinces — near  Rambdau  (Lienig),  Biga  district — 
Kemmem,  Sohleck  (Teich).  Scandinavia:  rare,  and  usually  confined  to  hilly 
districts  (Wallengren),  Norway— Dovre  (Walleogren),  Drivstuen  (Bohemann),  near 
Frntigen,  Christiania  (Jordan),  Kaafiord  (Strand),  Saltdalen  (Sparre-Schneider). 
SwrrzssLAMD  :  at  low  elevations  to  6500ft. — FrauenfeJd,  Zurich  (Frey),  Lenzburg, 
Oftringen  (Wullschlegel),  St.  Gallen  (Taschler),  on  the  Zurichberg  (Dietrich), 
Degersheim    (Miiller),    Ebenalp  (Peyerimhoff),   Bergtin    f Zeller),    Turtmannthal 

Emeva  MusJ,  Upper  Engadine — near  Samaden,  St.  Montz  (Frey),  Weissenstein 
iller),  the  Valais,  between  Saas-Grand  and  Stalden  (Tutt),  Zermatt  (Jordan), 
is  (Tutt),  Weissbad,  common,  the  Furka,  2400  m.  (Peyerimho£F). 

Genus :  GnxifBRiA,  Tutt. 

Stnontmy.— Genus :  Oilimeria,  Tutt,  '*Ent.  Bee.,"  xvii.,  p.  87  (1905). 
Alaoliay  SchifT.  and  Denis,  "  Sys.  Verz.,"  1st  ed.,  p.  145  (1776) ;  Goze,  '*  Ent, 
Beit.,"  iv.,  p.  176  (1783) ;  Haw.,  «*  Lep.  Brit.,"  p.  478  (1811) ;  Hb..  *'  Schmett. 
Eur.,"  Aluc.  ix.,  figs.  12-13  (post  1811) ;  Treits.,  *'  Die  Schmett.,"  ix.,  pt.  2,  p.  227 
(1833).  PteFophorai,  Sam.,  *'Ent.  Usef.  Comp.,"  p.  409  (1819) ;  Curt.,  '*Brit. 
Ent.,^'  fo.  161  (1827);  Dup.,  *'HiBt.  l^at.,"  xi.,  p.  641,  pi.  313,  fig.  2  (1838); 
Wood,  "Ind.  Ent.,"  p.  236,  pi.  li.,  figs.  1639  (1638  in  error),  1642 (1839) ;  Dup.,  '*  Cat. 
M4th.,"  p.  381  (1845);  Zell.,  •*  Isis."  p.  776  (1841);  Tgstrm.,  "  Finl.  Fjar.," 
p.  154(1847);  Fray,  '*Tin.  Pter.  Schweiz,"  p.  402  (1856);  Sta.,  "Man.,"  ii., 
p.  440  (1859) ;  Bnckl.,  **Ent.  Mo.  Mag.,"  xii.,  pp.  233-234  (1876) ;  Porritt,  "  Ent. 
Mo.  Mag.,"  xxii.,pp.  103-105  (1885);  xxiii.,  p.  163  (1886);  *' Buckler's  Larva," 
pp.  338-341,  pi.  163,  fig.  3  (1901).  PlatypUlia,  Hb.,  '^Verz.,"  p.  429  (1825); 
Zell.,  "Linn.  Ent.,"  vi.,  p.  827  (1852);  Stand,  and  Wocke,  *' Gat.,"  2nd  ed. 
p.  341  (1871) ;  Hein.  and  Wocke,  **  Schmett.  Deutsch.,"  iii.,  pt.  2,  p.  782  (1877) ; 
Fray,  ''Lep.  Schweiz,"  p.  428  (1880);  Sang,  '*  Ent.  Mo.  Mag.,"  xviii.,  pp. 
148-4  (1881) ;  South,  *'  Ent.,"  xv.,  p.  146,  pi.  iii.,  figs.  2a-2c  (1882) ;  xviii.,  p.  279 
(1885) ;  Sorb.,  **  Kleinsohmett.  Brandg.,"  p.  2  (1886);  Leech.  *'Brit.  Pyr.,"  p.  51 
(1886);  Tutt,  **  Young  Nat.,"  x.,  pp.  163,  220  (1889);  zi.,  pp.  18,  22  (1890); 
Bering,-  <«Stett.  Ent.  Zeitg.,"  pp.  269-279  (1892) ;  Tutt,  '*  Pter.  Brit.,"  p.  22  (1895) ; 
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Meyr.,  '*  Trans.  Ent.  Soc.  Lond.,*'  p.  486  (1890);  "Handbook/*  etc.,  p.  434 
(1896);  Hodg.,  **Ent.  Bec.,'Mii.,  p.  186  (1892);  Hofmn.,  "Deutsoh.  Pteroph.," 
p.  53  (1895) ;  Fernald,  **  Pier.  N.  Amer.,"  p.  33,  revd.  ed.  p.  34  (1898) ;  Stand. 
andBeb.,  **  Gat.,'*  3rd  ed.,  p.  72  (1901);  Dyar,  **List  N.  Amer.  Lep.,*'  p.  444 
(1902).  StenoptlUa,  Stphs.,  "lU.,**  iv.,  p.  375  (1834).  PlatyptUm,  ZeU., 
•*  Iflia,**  pp.  770,  776  (1841) ;  H.-Soh.,  "  Sys.  Bearb.."  v.,  p.  367  (1855) ;  Wallgm., 
**  Skand.  Fjadermott,'*  p.  11  (1859) ;  Bdss.,  «'  Wien.  Ent.  Monats.,"  vili.,pp.  53-54 
(1864);  Jord.,  "Ent.  Mo.  Biag.,^*  vi.,  p.  121  (1869);  xviu.,  pp.  74-75  (1881); 
Nolok.,  "  Lep.  Fn.  Est.,**  pp.  783,  800  (1871) ;  Walsm.,  "Pter.  Cat.  Oreg.,**  p.  8, 
pi.  i.,  fig.  3  (1880);  Jord.,  "Ent.  Mo.  Mag.,**  xviii.,  pp.  74-76  (1881);  Barr., 
"  Lep.  Brit.  Isles,**  ix.,  p.  346,  pi.  418,  figs.  3-3c  (1904).  PlatyptUa,  Barr., 
"  Ent.  Mo.  Mag.,**  xviii.,  p.  177  (1882). 

The  genus  GiUweria,  created  in  1906  {Ent.  Record,  xtu.,  p.  87), 

in  order  to  separate  it  from  the  closely  allied  genus  PlatyptUia,  from 

which,  however,  it  differs  in  certain  marked  characters,  had  already 

been  placed  in  a  separate  section  of  the  latter  genus  by  Herrich-Schaffer 

(antea,  p.  88),  Hofmann  {antea,  p.  160),  and  Wallengren  (antea,  p.  86). 

Herrich-Schaffer's  diagnosis  of  the  group  {Sys.  Bearb,,  v.,  p.  867)  is  : 

Lobus  alarum  posteriorum  interior  ooneolor,  ante  medium  aut  in  medio 
dentatns.    Palpi  et  fascioulus  frontalis  oapite  duplo  longiora— ocArodactyluf,  Hb. 

Wallengren 's  sectional  diagnosis  {Kong.  Svensk.  Vatens,  Akad.  Hand,^ 

iii.),  referring  to  OiXlmeria,  reads : 

Frontal  tuft  rather  long.  Palpi  with  the  terminal  joint  rather  long,  somewhat 
drooping.    TibisB  slender — P.  oehrodaciyhu^  Hb. 

Hofmann's  differentiation   {Die  deutsch.    Pteroph.,    p.  40)   is   as 

follows : 

Palpi  and  frontal  tuft  much  longer  than  the  head  ;  the  frontal  tuft  reaches  to 
the  tips  of  the  palpi ;  upper  lobe  very  acute ;  fringes  with  darker  basal  line. 
Tellow  species. 

1.  Ochreous-yellow,  usually  with  very  distinctly  expressed  brown  markings — 

ochrodactyUif  Hb. 

2.  Almost  unicolorous,  rusty-yellow,  without  clearly  expressed  markings — 

bertrami,  Bdss. 

Our  own  diagnosis  {antea,  p.  160)  of  Oillmena  may  be  extended  to 
read : 

Imago. — Palpi  and  frontal  tuft  longer  than  the  head ;  the  terminal  joint  of  the 
palpi  rather  long  and  drooping.  With  the  tuft  of  black  scales  on  the  third  plumule 
of  hindwing  ill-developed  (sometimes  absent).  The  dark  costal  triangle  ill- 
developed  and  more  or  less  obsolete. 

Pupa. — The  nose-spine  much  longer,  (0'8mm.),  than  in  PlatyptUia  {isodcic- 
tylu8  and  gonodactylii)  (0'26mm.),  dbected  more  forwards ;  the  dorsal  line,  instead 
of  proceeding  in  its  curved  ventral  sweep,  bends  forwards  along  the  dorsum  of  the 
spines ;  posterior  border  of  abdominal  segments  quite  smooth ;  a  plentiful  supply 
of  hooks  in  the  forward  part  of  oremaster  (almost  absent  in  PlatypHUa) ;  the  pupal 
pattern  of  the  markings  differ  (but  owing  to  variation  not  easy  to  aefine) ;  &ie 
prominences  of  the  dorsal  ridges  much  more  conspicuous  (than  in  PlatyptUia  ^  or  in 
fact,  than  in  any  other  plume  pupa). 

Larva.— Form,  outline  and  colouring  very  similar  (to  PlatyptUia),  Skin- 
hairs,  over  whole  surface,  divided  into  alternating  areas,  in  which  hairs  and  skin- 
points  are — (1)  dark,  and  (2)  transparent  and  colourless  (in  PlatyptiHa,  skin-hairs 
dark,  some  areas  of  skin  without  them) ;  proleg  hooks  (10-12)  more  numerous  than 
in  PlatyptUia  (8-10) ;  proleg  hooks  with  attached  ends  squarely  transverse,  and 
consequently  broad,  the  column  rather  longer  (than  in  PlatyptUia);  the  head, 
dorsal  plates  and  legs  pale  ochreous  or  nearly  colourless  (not  black  as  in  Platyp- 
tUia); the  meso-  and  metathoracic  setsB  paired,  but  quite  separate,  and  without 
basal  plates  (in  PlatyptUia  each  pair  on  common  plate),  bases  surrounded  by  skin- 
hairs;  the  hairs  in  each  pair  widely  separate ;  these  setea  more  distinctly  transverse 
round  segment ;  no  plates  on  the  8th  and  9th  abdominal  segments. 

The  two  species  in  this  genus  appear  to  be  essentially  more  or  less 
phytophagio — ochrodactyla  being  almost  confined  to  Tanaeetum,  palli- 
dactyla  to  Achillea,     That  they  are  distinct  species  is  clear  from  the 
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genitalia  (Pf^r.  of  NtKATnerica^  p.  85,  pi.  ix.,  figs.  4-5,  and  figs.  14-15). 

The  similarity  of  the  imagines  is  great,  but  their  differences  are  dealt 

with  at  length  {postea  p.  228).     Miihlig  {Stett.  Ent.  Zeituny,  1868,  p. 

218)  and  Bossier  {Wien.  Ent,  Mo^iats,,  viii.,  pp.  58-54)  were  the  first 

observers  to  discriminate  between  these  two  closely  allied  species,  and 

their  attachment  to  separate  foodplants.     Sang  insists  {Ent.  Mo.  Mag.y 

zviii.,  pp.  148-4)  that  ochrodactyla  occurs  only  on  Tanacetum,  although 

Achillea  may  be  plentiful  in  the  same  district,  to  which  pallidactyla 

appears  to  be  equally  closely  confined.    Barrett  observes  (op.  cit,  xviii., 

p.  177)  a  correlated  difference  in  the  divergent  ways  in  which  the  larvae 

of  the  two  species  feed.    Porritt  also  states  {op.  dt.y  xxii.,  pp.  104-5),  that 

anyone  having  experience  with  both  species  in  nature  can  scarcely  help 

noticing  the  differences  between  them,  and  this,  in  spite  of  the  fact 

that  the  larvae  of  both  insects  correspond  in  having  three  forms  of 

colouring  in  the  different  stages  of  growth,  and  the  resemblance  of  the 

adult  larvte  particularly  shows  their  close   relationship,  whilst  the 

differences,  apart  from  the  foodplants,  are  sufiiciently  wide  to  separate 

them. 

GiLLMEMA  ocHAODACTYLA,  Schiffcrmiiller  and  Denis. 

Stnonymt. — Species:  Oehrodaetyla,  Schiff.  and  Denis,  **  Sys.  Verz./*  p.  liS- 
(1776);  GflBe,  ♦•Ent.  Beit.,"  iv..  pt.,  S,  p.  176  (1788);  Hb.,  *'Eur.  Schmett.," 
Aluo.  ix.,  figs.  12,  13  (pose  1811);  Gharp.,  **  Die  Ziinsler/'  etc.,  p.  174  (1821); 
Hb., "  Vers.," p.  429  (1825);  Treits., "  Die  Schmett.,**  ix., pt.  2,  p.  228  (1838);  Stand.. 
•*Gat.,'*2nded.,  p.  341  (1871);  Hein.  and  Wocke,  *' Scfamett.  Dentsoh.,"  Ui., 
pt.  2,  p.  788  (1877);  Frey,  **Lep.  Schweiz,"  p.  428(1880);  Barr.,  **Ent.  Mo. 
Mag.,"  xviii.,  p.  177  (1882);  Borh.,  "  Eleinsohmett.  Brandg.,"  p.  2  (in  part> 
(1886);  Leech,  ••  Brit.  Pyr.,»*  p.  61  (1886);  Tntt,  "Young  Nat.,"  x.,  pp.  168. 
221  (1889) ;  xi.,  p.  18  (1890) ;  Meyr.,  *' Trans.  Ent.  Boo.  Lond.,"  p.  486  (1890); 
Hering,  *•  Stett.  Ent.  Zeitg.,"  pp.  269-279  (1892) ;  Tutt, '"  Pter.  Brit.,"  p.  27  (1895)  ; 
Meyr..  ''Handbook,"  p.  486  (1896);  Hofm.,  **  Deutsoh.  Pter.,"  p.  468  (1896); 
Stand,  and  Beb.,  **Cat.,"  Srd  ed.,  p.  72  (1901).  OchFodaoiyliu,  [Dap.,  '*Hi8t. 
Nat.,"  xi.,  p.  641  (in  part)  (1888);] Zell..  "  Isis,"  p.  776  (in part)  (1841) ;  [Dup.,  *•  Cat. 
Meth.,"  p.  881  (in  part)  (1846) ;]  ZeU.,  *«  Linn.  Ent.,*^  vi.,  p.  327  (m  part)  (1862)  ; 
H.-Sch.,  **  Sys.  Bearb.,"  v.,  p.  867,  snpp.  fig.  3  (1856) ;  Frey,  **  Tin.  Pter.  Sohweiz,*' 
p.  402  (1866);  Sta.,  "Man.,"  ii.,  p.  44  (m  part)  (1869);  Wallgm..  *'Skand. 
Fjiir.,"  p.  11  (1869);  Boss.,  **Wien.  Ent.  Monats.,"  viii..  pp.  68-64  (1864); 
Nolck.,  **Lep.  Faun.  Estl.."  p.  800(1871);  Jord.,  "Ent.  Mo.  Mag.,''  xviii.,  pp. 
74-75  (1861);  Porritt,  **  Buokl.  Larys,"  ix..  p.  388.  pi.  dxiii.,  fig.  3(1901). 
DfAhNdaetylni,  Muhiig,  "Stett.  Ent.  Zeitg.,"  p.  213  (1868);  Sta.,  "Ent.  Mo. 
Maff.,"  ii.,  pp.  187,  138  (1866);  Jeffrey,  "Ent.  Mo.  Mag.,"  ii.,  p.  166  (1866); 
Jord.,  "Ent.  Mo.  Mag.,"  vi.,  p.  121  (1869);  Buckl.,  "Ent.  Mo.  Mag.,"  xii.,  pp. 
233-284  (1876);  South,  "Ent.,"  xv.,  p.  146,  pi.  iii.,  figs.  2a-2c  (1882) ;  xviii.,  pp. 
280-2  (1886) ;  Porritt,  "Ent.  Mo.  Mag.,"  xxui.,  p.  168  (1886).  Dichrodaetyla^ 
Sang.  "Ent.  Mo.  Mag.,"  xviii.,  pp.  148-144  (1881).  Bertrami,  South,  "Ent.," 
xvui.,  p.  279  (in  part)  (1886).  Ochrodaotyliu  var.,  Barr.,  "Lep.  Brit.  IsL,"  ix.. 
p.  846  (1908).  Dichrodaotylus  var.,  Barr.,  "Lep.  Brit.  Isles,"  ix.,  pi.  413,  figs. 
3&-C  (1908).  [The  AlucUa  ochrodactyla  of  Sobiifermuller  and  Denis  (Sy*,  Verz. 
Sehmett.  Wien,,  p.  144)  was  figured  by  Hubner  (Eur.  Schmett.,  Aluc.  pi.  iii.,  figs. 
12-18)  between  1811  and  1817.  In  1821,  Gharpentier  states  (Die  ZUntler,  Wickler, 
etc.,  pp.  174  et  seq.),  after  comparison  of  the  plumes  in  the  Vienna  collection  with 
the  descriptions  of  Schiffermiiller  and  Denis,  that  ochrodactyUif  Schifl.,  was  quite- 
accurately  figu^  under  this  name  by  Hubner.  Fabricius'  description  of  ochro- 
daetylui  (if antUM,  p.  268)  evidently  does  not  refer  to  a  "plume "  at  all,  nor  can 
it  have  any  connection  with  Schiffermiiller' s  species  of  this  name  (see  antedt  p.  72). 
Zeiler  says  {ItU,  1841,  p.  881),  that  the  specimen  bearing  this  name  in  the  Vienna 
collection  in  1841  (66  years  after  the  issue  of  the  Schviett.  Wien.),  was  Gracilaria 
dongeUa  {Omix  signipennella).  One  can  only  suppose  that  there  were  two  species 
labelled  ochrodactyla  in  the  collection,  one  an  Omicid  which  Fabricius  saw  and 
described,  and  which  Zeiler  refers  to  G.eUmgella  (O.  tignipenneUa,  Tr.|,  the  other  an 
Alucitid  which  Hubner  figured  and  Gharpentier  saw.  It  is  impossible  to  discover 
what  changes  were  made  from  time  to  time  in  old  collections,  and,  where  supposed 
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**  types  "  disagree  with  descriptions,  one  must  follow  the  descriptions  and  not 
the  types.] 

Original  description. — Blass  rothlichtgelbes  Oeistchen  (Schiffer- 
miiller  and  Denis).  [Hiibner's  figure  {Eur.  SchmetLy  Alu.  pi.  iiL,  fig. 
12)  represents  &^ ;  the  anterior  wings  pointed,  of  a  rather  deep  yellow 
ground  colour,  a  reddish  shade  extending  from  the  costa  (about  one- 
third  from  apex)  to  the  internal  edge  of  the  cleft  of  the  anterior  wings, 
the  internal  edge  of  this  shade  gradually  toning  down  towards  the 
centre  of  the  wing,  the  inner  part  of  the  wing  slightly  shaded  with 
reddish  ;  the  hindwings  yellow-ochreous  ;  head,  thorax,  and  abdomen 
of  the  same  colour  as  the  wings.  Fig.  18  is  that  of  a  $  ,  with  the  apex 
more  pointed,  the  ground  colour  paler  yellow,  with  more  reddish 
shading,  a  shade  from  the  costa  to  end  of  fissure  in  anterior  wings,  as 
in  ^  ,  another  nearer  apex  of  wing,  and  another  nearer  body  ;  hind- 
wings  dark  greyish.  Herrich-Schafifer  gives  (Sys,  Bearb,,  v.,  p.  367) 
the  first  really  separable  description  of  the  species  :  *'  Oehrodactylus^ 
Hb.,  figs.  12,  18.  The  apex  of  the  forewings  not  markedly  sickle- 
shaped,  fresh  examples  are  brightly  coloured  and  marked  (Supp.  fig.  8). 
Lin.  11-18.  Ochraceus,  ferrugineo-nebulosis.  Ochreous-yellow» 
clouded  with  rust-brown,  the  costal  triangular  spot  of  the  foUowing 
species  not  so  distinctly  defined,  the  apex  of  the  forewings  sickle-shaped. 
Austria  and  Hungary,  Sweden,  Livland,  Kasan.  June  and  July. 
Among  willows  and  other  bushes  on  the  river- banks.  Near  Begensburg 
in  Weintingen  wood.  Everywhere  rare.  Twelve  examples  from 
Fischer  v.  Bdsslerstamm's  collection ;  six  in  my  own.'*] 

Imaoo. — Nearly  pure  Indian  yellow*,  clearly  marked,  and  streaked 
with  a  pale  shade  of  the  same  colour,  and  with  the  few  costal  and 
fringe-markings  and  spots  dark  brown  to  black  ;  the  markings  clear 
and  decided,  with  invariably  a  very  clear,  small,  black  spot  just  below 
the  fissure,  in  some  examples  also  one  above  united  by  a  brown  shade 
(Sang).     [See  also  p.  225.] 

Sexual  dimorphism. — The  <?  s  are  decidedly  smaller  and  rather 
paler  than  the  $  s. 

Variation. — There  is  considerable  diiference  in  the  intensity  of  the 

ground  colour  and  markings,  but  the  special  characters  of  the  genitalia 

leave  no  doubt  about  the  species.      The  following  races  have  been 

described : 

a.  var.  borgmanni.  Boss.,  <*  Schppfl.,"  p.  220  (1881) ;  Bering,  loc.  cit.  (1881): 
Hofmn.,  ''DieDeutsch.  Pteroph.,*'  p.  58  (1895);  Stand,  and  Reb.,  '*Gat.,"  3rd 
ed.,p.72(190l).  Ochrodaetylayw,,  Borgm.,  "  Anleitung  z.  Schmett.,"  p.  191  (1878). 
— A  form  is  to  be  noticed,  which  Borgmann  obtained  from  larvae  feeding  in  the 
main  stems  of  Chryianthemum  corymbonmi  and  Seneeio  sylvatieut,  and  that  appears 
to  be  like  those  of  typical  oehrodactylus,  but  the  pupa  of  which  tended  to  be  red- 
brown  in  tint  and  dotted.  The  imagines  are  pale  bone-yellow,  with  similar  mark- 
ings to  ockrodactylus,  in  which  the  blackish  border  line  of  tide  forewing  stands  oat 
particularly  sharply.  If  not  a  distinct  species,  the  form  desenres  at  least  to  bear 
the  name  of  its  ddscoverer,  as  var.  horgmanni  (Bossier). 

Eebel  (Cat,,  drd  ed.,  p.  72)  makes  this  a  possible  form  of  ochrodactyla^ 
with  the  diagnosis  "  pallide  ossea,  distinctius  signata."  Hofmann,  on  the 
contrary,  makes  (Die  BeuUch,  Pteroph.,  p.  68)  it  a  form  of  hertrami  (palli- 
dactyla),  Borgmann's  original  note  appears  to  read  as  follows :  '^  In  the 

*  Sang  observes  (Ent.  Mo.  Mag.j  zviii.,  p.  144)  that  the  imagines  of  diehro- 
dactyla  fade  ont-of -doors  very  quickly,  caught  examples  are  'always  -bleached, 
sometimes  almost  white. 
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young  main  steins  of  (Jkrysanthenuun  corumhosum  growing  in  fir  woods, 
near  Cassel,  I  found  larvae  of  a  plume,  which  produced  imagines  of  a  very 
different  general  appearance  from  ochrodactyla,  and  will  probably  be 
found  to  be  a  distinct  species.  The  ground  colour  is  a  wholly  pale 
bone-yellow,  which  allows  the  middle  portion  of  the  costal  marking, 
as  well  as  the  dots  on  the  inner  margin,  to  stand  out  strongly,  whilst 
all  the  other  markings  have  nearly  disappeared.  The  chief  difference 
is  in  the  pupa,  which  is  similarly  of  a  bone-yellow  colour,  covered  with 
dark  brown  dots  and  longitudinal  streaks,  and  is  thus  very  different 
from  the  normal  uniformly  green  pupa  of  ochrodactyla.'* 

/9.  var.  hotniaca.  Rebel,  '*  Ann.  k.k.  Nat.  Hofmus.,"  zix.,  pp.  828-4  (1904). 
Oehrodactyla,  Baohm.,  '*  Soo.  Ent.,*'  xii.,  p.  14  (1897) :  Rebel,  **  Ann.  k.k.  Nat. 
Hofmus.,"  p.  810  (1903). — Three  ?  8  in  ^ood  condition,  obtained  in  the  neighbour- 
hood of  Prozor  by  Hilf,  on  July  20th,  1904.  So  different  are  these  from  typical 
examples  of  oehrodactyla,  that,  in  spite  of  the  great  variability  of  this  species,  I 
consider  it  as  a  marked  local  form,  distinguished  from  ochrodactyla  by  its  some- 
what larger  sice,  its  much  sharper  and  somewhat  different  marlangs  of  the  pale 
bone-coloured  foremngs,  and  its  darker  (more  grey)  hindwings.  The  difference  in 
the  markings  is  exhibited  in  that,  in  the  1st  lobe  of  the  forewing,  after  the  yellowish- 
white  costal  mark  (continued  as  a  band  to  the  cleft),  a  very  dark  spot  crosses  ike 
whole  width  of  the  lobe,  and  is  edged  externally  by  the  sharp  yellowish-white  ante- 
marginal  line ;  in  no  specimens  of  ochrodactyla  before  me  has  this  spot  anything 
like  the  strength  or  prominence  here  exhibited.  The  fringes  exhibit  for  one-third 
their  length  (as  in  ochrodactyla),  a  black-brown  dividing  line,  after  which  the 
whitish  colour  is  prevalent ;  but,  besides  this,  there  is,  at  the  base  of  the  fringe,  a 
fine  dark  outer  marginal  line,  which  is  wanting  in  ochrodactyla.  Length  of  fore- 
wing,  18mm. -14mm.  (in  ochrodactyla,  12mm.-13mm.).  The  absence  of  the 
ochreous-yellow  tint,  and  the  strongly  marked  spot  in  the  1st  lobe  of  the  forewing, 
are  the  most  essential  characters  of  this  form,  which,  in  the  pale  colour  of  the 
forewing,  at  all  events,  comes  nearest  to  O.  paXUdMCtyla  var.  borgmanni,  Bdss.,  but 
is  essentially  distinguished  from  it  by  the  very  sharp  dark-spotted  hind  tibias.  This 
last  character  also  excludes  a  close  relationship  with  G.  paUidactyla  (bertrami).  It 
has  since  been  found  in  West  Bulgaria,  at  Sophia  (Buresoh ;  determined  by 
Rebel,  1904)  (Rebel). 

This  last-noted  example  is  that  observed  {Ann.  k.k.  Nat,  Hofmus,, 
1908,  p.  810)  as  captured  at  Kokal^ny-Eloster,  July  4th,  1908.  Rebel 
thinks  this  form  may  possibly  occur  in  South  Russia  and  Armenia. 

Comparison  of  Gillmeria  ochrodactyla  and  G.  pallidagttla. — 
The  continued  discussion  as  to  whether  these  species  be  distinct  or  not 
appears  to  be  purposeless,  since  there  are  excellent  distinguishing 
characters  in  the  genitalia,  proving  them  to  be  abundantly  distinct. 
Femald  figures  {Pter,  North  America,  pi.  ix.,  figs.  4-5  and  14-16),  and 
notes  {pp.  ciUy  p.  86)  that,  so  different  are  the  genitalia,  that,  of  speci- 
mens, named  by  Zeller,  and  forwarded  to  him,  he  had  no  hesitation  in 
referring  one  of  those  named  pallid^ictyla  {bertrami)  to  ochrodactyla,  and 
another  of  them  named  ochy'odactyla  to  paUidactyla.  Of  the  more  or 
less  characteristic  differences  in  the  imagines,  Rossler,  in  1864,  notes 
{Wien.  Ent.  Monats.,  viii.,  pp.  58-54)  that  paUidactyla  are  rather 
smaller  and  more  uniformly  ferruginous  (while  ochrodactyla  are  ochre- 
yellow),  without  the  sharp  dark  brown  spots  described  by  Miihlig,  and 
differing  more  especially  from  ochrodactyla  in  that  all  the  rust- coloured 
spaces  of  the  forewings  exhibit  bright  yellow  scales  at  regular 
intervals  that  make  them  look  like  a  piece  of  wood  levelled  with  a 
blunt  plane  ^in  ochrodactyla  these  marks  only  occur  on  the  costa) ; 
the  two  dark  spots  before  the  fissure  are  quite  absent  or  only 
very  faintly  indicated.  On  the  other  hand,  the  whitish-yellow 
spots  on    the    upper  wing  are    present    as    in  ochrodactyla.      The 
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hind  wings  are  similar  in  tint,  rusty- brown,  and  the  fringes  of  each 
feather  are  light  yellow  at  base  and  darker  at  apex,  but  in  a  less  marked 
degree  than  in  ochrodactylUf  in  which  the  fringes  have  a  spotted 
appearance  from  the  strong  contrast  of  the  bright  yellow  and  dark 
brown  ;  in  correspondence  with  this,  the  scale- tuft  on  the  8rd  feather 
of  the  hindwing  is  sharply  marked  with  dark  brown  in  ockrodactyla, 
whilst  it  only  shows  a  slight  darkening  in  colour  in  pallidactyla.  He 
agrees,  however,  with  Miihlig  {Stetu  Ent.  ZeiUj.,  1868,  p.  218)  that  the 
most  essential  difference  occurs  in  the  colour  of  the  hind-legs ;  in  ten 
specimens  of  paUidactyla  examined,  the  two  terminal  unspurred  joints 
are  unicolorous  yellowish-white,  whilst  the  two  upper  spurred  joints 
are  unicolorous  rusty- brown,  with  white  spurs  ;  only  towards  the  knee 
(trochanter)  does  the  colour  become  gradually  lighter.  Stain  ton  adds  (Rnt, 
Mo,  Mag,,  ii.,  pp.  187-188)  that,  in  ochrodactyla,  the  apex  of  the  anterior 
wings  is  more  prolonged,  more  falcate  than  in  paUidactyla  (6tfrt/'amt),and 
the  brown  scales  on  the  hind  margin  of  the  third  feather  of  the  posterior 
wings  should  be  more  distinct.  The  best  character  is,  however,  furnished 
by  the  hindlegs ;  in  bertrami  the  tibisB  are  slightly  browned,  but  the  tarsi 
are  spotless  whitish ;  in  ochrodactyla  {dichrodactylns)  the  tibisB  are  brown 
at  the  middle  and  apex,  and  there  is  a  brown  spot  at  the  end  of  the 
1st  tarsal  joint.  These  three  dark  spots  have,  in  bred  specimens,  a 
very  conspicuous  appearance  (Stainton).  Jordan  writes  {Rnt,  Mo,  Mag,, 
xviii.,  pp.  76-6)  that  a  specimen  of  ochrodactyla,  bred  from  Tanacetum^ 
from  Scarborough,  in  his  possession,  has  a  most  decided  black  spot  just 
above  and  near  the  end  of  the  split,  and  surmises  that  Paokard'a 
ctuntiidactylm  (An7i,  Lye,  N.  Y,,  x.,  p.  266)  may  have  been  described 
from  such  a  specimen.  He  further  states  that  this  is  the  brightest  in 
a  long  series,  and  has  long  falcate  anterior  wings,  whilst  on  the  other 
hand,  a  type  from  Miihlig,  the  author  of  the  name  dichrodactylns  (for 
the  Tanacetnm  feeder),  is  very  light  in  colour,  and  the  anterior  lobe 
truncate,  without  any  approach  to  the  falcate  form  of  the  former  speci- 
men. He  says  that  he  cannot  see  any  distinct  dividing  line  between  the 
richly  fawn-yellow  specimens  with  falcate  wings,  and  the  pale  straw- 
coloured  insects  with  the  apex  as  square  as  in  gmiodacfyla :  the  extremes 
of  the  series  look  most  distinct,  but  the  gradations  are  such  as  to  make 
it  very  difficult  to  draw  the  boundary  line.  He  quotes  Stainton,  who 
says  {Ent.  Mo.  Mag,,  ii.,  p.  188)  that  **  the  best  character  is  furnished 
by  the  hindlegs,  for,  in  bertrami  the  tibiae  are  slightly  browned,  but  the 
tarsi  are  spotless  whitish,  whilst  in  dichrodactylns  the  tibiae  are  brown  at  the 
middle  and  apex,  and  there  is  a  brown  spot  at  the  end  of  the  1st  tarsal 
joint."  He  further  notes  that  Heinemann  makes  {Schmett,  Dentsch,, 
ii.,  p.  784)  ^^bertravn  very  close  to  dichrodactyla,  but  that  theforewings 
of  the  former  are  less  sharply  pointed,  all  the  brownish-red  dusting 
paler,  the  spots  before  the  division  pale,  often  entirely  wanting,  the 
lines  at  the  hind  border  finer,  whilst,  on  the  8rd  feather  of  the  hind- 
wing,  the  black  scales  behind  the  middle  are  either  less  or  wanting  ; 
the  legs  are  yellowish-white,  the  tibise  of  the  forelegs  are  brown  at  the 
end,  in  the  hind  tibiae  the  reddish-brown  colour  is  equally  spread  from 
the  middle  to  the  end."  Jordan  states  that  these  slight  distinctions 
seem  certainly  inconstant  in  apparently  fine  examples,  and  further 
adds  that  he  has  a  specimen  from  Walsingham  before  him,  from  a  pupa 
found  on  Artemisia  campestris,  which  has  for  bertrami  remarkably 
pointed  wings.     Sang,  who  knew  the  dpecies  better  perhaps  than  any 
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other  British  lepidopterist,  after  desoribing  the  imagines  {Ent.  Mo. 
Mag.,  xviii.,  p.  144)  writes :  "  Besides  the  differences  already  noted  in 
the  colour,  in  our  description  of  the  imagines,  the  palpi  in  dichro- 
dactyla  are  decidedly  longer  than  in  bertrami.  The  hooked  apex, 
which,  in  some  specimens  of  bertrami,  probably  ^  s,  is  well-marked, 
will  be  found  on  close  examination  to  have  a  different  shape  in  the  two 
insects.  In  dichrodactyla  the  hook  is  much  more  emarginate  on  the 
lower  side,  so  that  it  comes  to  a  much  finer  point  than  in  bertrami." 
Bankes  writes  {in  litt.) :  G.  ochrodactyla  may  readily  be  separated 
from  G,  pallidactyla  by  the  following  major  distinctions,  of  which  the 
fourth  alone  would  be  sufficient,  even  in  the  case  of  the  most  wasted 
specimens : 

1.  G.  ochrodactyla  has  the  apex  of  the  forewing  decidedly  more  proditced  and 
more  pointed  than  O.  paUidaetyldy  the  termen  of  the  upper  lobe  being,  therefore, 
more  emarginate,  and  the  apex  projecting  much  further  bidyond  the  tip  of  the  lower 
lobe  than  in  its  congener. 

2.  In  O.  ochrodactyla  the  forewings  are,  in  general  colour,  entirely  ochreoutt 
though  the  diiTerent  shades  vary  from  very  pale  to  very  dark,  whilst  in  G.  palli- 
daetyla  the  palest  parts  of  them  are  distinctly  tohitiih,  and  the  darker  parts  are 
more  or  less  decidedly  hrovmish^  sometimes  mixed  with  fawn  colour. 

8.  In  G.  ochrodactyla  the  dark  spot  on  the  forewing  just  before  the  fissure  is 
black;  in  G.  pallidactyla,  however, it  is  merely  6rown,  and  is,  moreover,  occasion- 
ally obsolete. 

4.  In  G.  ochrodactyla,  the  whitish  hindlegs  are  conspicuously  barred  exter- 
nally, or  ringed,  with  bright  brown  above  both  pairs  of  spurs  and  the  first  tarsal 
joint,  whereas  in  G.  pallidactyla  the  posterior  half  of  the  hind  tibia  is  altogether 
brown  or  brownish  externally,  and  the  first  tarsal  joint,  which  may  be  wholly 
whitish,  sometimes  tinged  posteriorly  with  brownish,  or  wholly  brownish,  is  never 
distinctly  ringed. 

A  comparison  of  80  bred  and  caught  pallidactyla,  with  some  90  bred 
ochrodactyla,  shows  that  the  wing  expanse  of  the  latter  averages  decidedly 
larger  than  that  of  the  former.  He  further  adds:  '<  Stainton's  remark 
{Ent.  Mo.  May.,  ii.,  188  [1866]^  that,  in  bertrami  {pallidactyla),  the 
tarsi  are  '  spotless  whitish,'  is  quite  unreliable,  for  the  long  1st  joint  is 
sometimes  partly  or  wholly  brown.  Meyrick  (Handbook  Brit.  Lep.,  485) 
gives  the  scale-tooth  of  the  hindwings  as  somewhat  larger  in  ochrodac- 
tyla than  in  bertrami,  but  this  varies  greatly  in  size  in  both  species, 
and  in  both  it  is  sometimes  obsolete.  Sang,  in  his  useful  notes  {Ent. 
Mo.  Mag.,  xviii.,  148-4  [1881]),  states  that  captured  ochrodactyla 
{dichrodactyla)  are  generally  almost  white,  whereas  he  never  took  a  faded 
bertrami  {pallidactyla) ;  some,  however,  of  the  few  bertrami  that  I  have 
netted,  are  certamly  '  almost  white,'  though  it  is  quite  likely  that  the 
former  becomes  bleached  more  rapidly  than  the  latter.  Sang  {loc.  cit.) 
also  says  that  the  darker  shades  are,  in  bertrami,  indistinctly  margined, 
and  mere  washes  of  colour,  not  sharply  laid  on  as  in  ochrodactyla. 
This  is  true,  as  a  rule,  of  the  males  of  pallidactyla,  but,  in  some  of  the 
females,  the  patches  of  darker  colour  are  quite  as  sharply  laid  on,  and 
clearly  margined,  as  in  any  ochrodactyla,  and,  in  my  darkest  form  of  the 
2  [which  would  appear  to  be  our  ab.  intermedia  {postea  p.  288)] ,  the 
deeper  shade,  which  is  warm  russet-brown,  contrasts  so  clearly  and 
strongly  with  the  underlying  whitish  ground  colour,  as  to  give  the 
moth  a  remarkably  mottled  appearance."  South  states  {Ent.,  xviii. , 
p.  281)  that  the  alleged  points  of  distinction,  on  which  reliance  is  placed 
for  considering  bertrami  and  dichrodactyla,  distinct  species,  fail.  He  states, 
and  criticises,  the  case  for  not  considering  them  to  be  a  single  species  as 
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follows :  (1)  ''  The  palpi  are  decidedly  longer"  (Sang,  Knt.  Mo.  Mag.f 
zyiii.,  p.  144).  -  South  has  carefully  examined  the  palpi  of  both,  and 
'<  quite  failed  to  see  any  perceptible  difference  in  their  respective  lengths." 
(2)  **  The  top  of  the  outer  digit  is  rendered  more  acute  by  the  deeper 
concavity  of  the  hind  margin  of  that  digit "  (Sang,  loc.  cit,), — South 
says  that  *'  the  top  of  the  outer  digit  is,  in  dartrami,  variable  as  regards 
its  structure ;  in  some  specimens,  the  hind  margin  of  the  outer  digit  is 
strongly  emarginate,  and  the  tip  is,  in  consequence,  produced  and  very 
acute."  (8)  '*  The  tibisB  in  dichrodactyla  are  brown  at  the  middle  and 
apex,  and  there  is  a  brown  Epot  at  the  end  of  the  first  tarsal  joint  '* 
(Stainton,  Ent.  Mo.  Mag,,  ii.,  p.  138). — South  says,  "  Identical  mark- 
ings exist  on  the  hindlegs  of  fresh  examples  of  bertramV  As  noted 
above,  the  genitalia  prove  the  absolute  distinctness  of  the  species,  and 
it  would,  therefore,  be  purposeless  to  deal  with  Hering's  long  summar- 
ised article  {Stett.  Ent.  Zeit.,  liii.,  pp.  269-279),  attempting  to  prove 
their  specific  unity,  and,  since  Fernald  has  discovered  in  Zeller's  own 
examples,  sent  to  him  as  pallidactyla  {bertrami),  specimens  of  ochro- 
dactyla,  the  statement  of  Zeller  that  he  had  bred  "both  pallidactyla  and 
ochrodactyla  from  Tanacetum  loses  all  force,  the  assumed  pallidactyla 
being  probably  ochrodactyla  like  the  others  from  the  same  pabulum. 

EaoLATmo. — The  S^  oviposits  at  night,  most  usually  quite  after 
dark,  with  its  abdomen  thrust  down  among  the  disc  florets  of  the  tansy- 
flowers;  one  ^gg  will,  probably,  be  laid  on  each  flower  (Sang). 

Habits  of  labva. — The  young  larva  mines  down  the  flower-stem 
into  the  root  of  Tanacetum  vulgare  in  early  autumn,  where  it  remains 
during  the  winter  and  until  the  fresh  shoots  are  thrown  up  in  the 
following  spring,  working  up  these  as  the  plant  grows,  throwing  out 
frass  from  the  joints  and  causing  the  whole  plant  to  droop,  very  like 
the  effects  produced  by  the  larvsB  of  Exaeretia  alUsdla  in  the  stems  of 
Artemisia  vulgaris,  and  becoming  fuUfed  about  the  end  of  June  (Sang). 
The  mouth  of  the  mine  is  generally  between  the  axil  of  a  leaf  and  the 
stem,  with  a  few  silk  threads  spun  from  one  to  the  other,  just  above  it, 
among  which  the  dark  olive  or  blackish  frass  becomes  entangled,  as 
the  larva  pushes  it  out  from  time  to  time  in  its  course  head  down- 
ward; the  quantity  then  increases  more  and  more,  until,  at  length,  the 
accumulation  becomes  very  conspicuous,  and  betrays  the  presence  of 
the  larva.  In  confinement,  as  soon  as  the  food  began  to  wither,  fresh 
sprays  of  tansy  were  provided  for  the  larvse,  which,  as  often  as  this 
occurred,  readily  left  the  old  stems  to  commence  mining  into  the 
fresh  ones  (Buckler).  The  larva  bores  into  the  stem  at  the  axils  of 
the  upper  leaves,  and  its  presence  may  be  detected  by  the  frass  extruded 
from  the  point  of  entry  (South).  The  dull  whitish-green  larvae  throw 
out  the  excrement  from  the  joints  of  the  leaves  and  this  indicates  their 
presence  (Jeffrey).  The  feeding-habits  of  the  larvsd  of  this  species  and 
those  of  G.  pallidactyla  are  very  similar,  neither  species  seeming  to  do 
at  all  well  in  small  stems.  The  stems  in  which  the  larv»  of  G.  ochrodac- 
tyla arrived,  on  June  ISth,  1904  (having  been  sent  originally  from  Dur- 
ham), were  from  *25in.  to  *d8in.  thick,  whereas  the  stems  of  the  variety 
growing  in  my  garden  were  only  about  *22in.  in  thickness,  and,  in  these 
smaller  stems,  the  larvsB  did  not  seem  at  all  happy  nor  progress  satisfactorily 
(Bacot,  June  26th,  1904).  The  following  are  actual  dates  on  which 
Iarv»  have  been  found— July  20th,  1861,  in  the  shoots  of  Tanacetum 
vulgare,  at  Wiesbaden,  but  in  early  June  in  1866  (Bdissler) ;  mid-June, 
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ibSO,  at  Ghodleigh  (Stainkm) ;  third  week  in  June,  1860,  at  Sciir'- 
Wongh  ^Jeffrey) ;  Jane  4th,  1874,  June  5th,  1875,  at  Conisoliffe,  of 
Tarying  size ;  June  10th,  1880,  at  Blackwell,  quite  small  (Sang) ;  June 
i8th,  1898,  at  Chester-le-Street  (Bower) ;  May  22nd,  1904,  between 
Aylesford  and  Maidstone  (Ovenden);  June  11th,  1904,  in  the  Durham 
district  (Gardner). 

Lakva. — While  immature,  the  larva  is  darker  in  its  oolouring  than 
it  afterwards  becom^.  When  not  more  than  a  quarter  of  an  inch  l<m0 
it  is  blaokish-green  ;  when  about  ikree-eighths  of  an  inch  long  it  is 
glauoous-green  with  grey  stripes ;  when  fuUgrown  the  larva  measueetf 
a  little  more  than  ^in.,  its  figure  moderately  slender,  cylindrioal,  and 
tapering  a  little  from  the  8rd  segment  to  the  head,  which  is  rather 
founded ;  it  tapers  also  from  the  11th  segment  to  the  end  of  the  18th ;  the 
segmental  divisions  are  well  defined  on  the  back,  and  rather  deeper  on 
the  belly;  the  legs  all  tolerably  well  developed.  The  colour  of  tb0 
bead  is  very  pale,  either  of  a  brownish-yellow  or  greyish-yellow,  semi- 

CBlluoid  and  shining;  the  ocelli  large  and  blackish ;  the  mouth  blackish- 
rown;  on  the  2nd  segment  (prothorax)  is  a  shining  plate  of  the  samecolour 
as  the  head,  bearing  minute  blackish  dots,  and  another  plate  of  similar 
tint  is  on  the  anal  tip ;  the  rest  of  the  back  is  either  a  lively  green,  or 
else  a  rather  subdued  transparent  light  green,  bearing  a  dark  olive^ 
brownish  pubescent  or  bristly  dorsal  line ;  a  naked  stripe  of  opaque 
greyish,  or  whitish-grey,  follows  at  a  short  interval,  on  which  the 
minute  tubercular  black  dots  are  visible;  then  comes  the  subdorsal 
thinner  stripe  of  the  transparent  greenish  ground  colour,  and  then 
another  naked  thin  stripe  of  greyish,  which  is  succeeded  by  a  broad 
lateral  band  of  the  ground  colour,  but  so  thickly  covered  by  a  minute 
bristly  kind  of  brown  pubescence  as  to  assume  an  olive  hue,  and  just 
within  its  lower  margin  are  the  circular  brownish-red  spiracles,  outlined 
with  black,  and  surrounded  by  a  ring  of  naked  ground  ;  beneath 
them  runs  an  inflated  and  puckered  stripe  of  opaque  greyish-white, 
relieved  below  by  a  line  of  the  brown  pubescence ;  the  belly  and  all 
<4he  legs  are  of  the  pale  greenish  ground  colour,  and  but  very  slightly 
pubescent;  on  the  belly,  between  each  pair  of  the  anterior  legs,  at  their 
base,  are  two  black  spots;  the  ventral  legs  tipped  with  dark  brown 
(Buckler).  The  dull  whitish-green  larvte  have  the  usual  lines  con- 
spicuously darker,  and,  when  more  mature,  obtain  a  pink  tinge  (Jeflrey). 
Length  8  lines,  slightly  attenuated  posteriorly.  Head  yellowish-green, 
with  brownish  mandibles,  and  a  black  spot  on  each  cheek.  Ground 
colour  green;  dorsal  stripe  whitish,  broken  at  the  segmental  divisions ; 
a  median  line  of  the  ground  colour  is  intersected  by  the  darker  alimen- 
tary canal ;  subdorsal  and  spiracular  lines  whitish,  interrupted  at  the 
segmental  divisions.  Tubercles  inconspicuous ;  dorsal,  two  rows  (four 
on  each  segment),  blackish,  each  emitting  a  single,  short,  whitish  hair; 
subdorsal,  a  row  of  black  warts,  each  with  a  single  short  white  hair ; 
numerous  minute  whitish  bristles  all  over  the  body.  The  spiracles 
%te  dark  brown  with  yellowish  centres  ;  anal  segment  tinged  with 
yellowish  and  shining.  Prolegs  and  anal  claspers  semi-transparent, 
with  a  greenish  tinge  and  tipped  with  brown  (South). 

Variation  of  labva  of  Gillmebia  ochbodagtyla. — The  larva,  like 
that  of  G,  pallidactyla,  has  two  distinct  colour  forms  in  its  later  stages : 
(1)  A  brownish  form.  (2)  A  green  form.  I  am  not  certain  whether 
these  belong  to  the  penultimate  and  final  instars  respectively,  as  they 
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appear  to  do  in  the  case  of  G,  pallidactyla,  and,  as  their  respective  sized 
would  suggest,  in  G,  ochrodactyla  also,  for  I  found,  on  carefully^ 
measuring  a  brown  larva  and  a  green  one  that  was  somewhat  larger 
and  more  bulky,  that  their  heads  were  of  exactly  the  same  size.  Froni 
this  it  would  appear  that  the  period  at  which  this  coat  is  obtained  is  a 
variable  one,  or  else  that  the  brown  larvsB  can  attain  the  green  form- 
without  the  necessity  of  a  moult.  The  change  in  these  ^  two 
larval  forms  simply  amounts  to  the  replacement  of  the  brown  areas  by 
a  vivid  green.  Description  of  the  hrown  form  :  The  larva  is  quite  of 
the  normal  Platyptiliid  form ;  head  pale  green,  surface  polished, 
shape  rounded,  with  brown  mouth-parts  and  black  ocelli ;  capable  of 
partial  retraction  beneath  prothorax.  Body :  The  prothoracic  scutellum 
is  very  distinct,  of  a  very  pale  yellow-brown  colour.  The  meso-  and 
metathoracic  segments  have  three  nearly  equal  subdivisions,  the 
central  one  bearing  the  tubercles.  The  subdivision  of  the  abdomiual 
segments  consists  of  a  large  anterior  subsegmeut  carrying  tubercle  i, 
with  two  small  subsegments  behind  it,  the  middle  subsegmen^ 
carrying  ii.  The  anal  plate,  though  large  and  chitinous,  is  not 
distinctively  coloured.  There  is  a  clear,  but  only  slightly  raised, 
lateral  flange.  Coloration  :  The  dorsal  area  is  pale  brown,  and  down* 
the  centre  of  this  area  there  is  a  sharply  marked  and  much  darker 
brown  band,  while  there  are  similar  sharply  marked  subdorsal  bands 
of  the  same  colour,  bordered  by  a  whitish  area  which  fades  off  above 
into  the  general  brown  of  the  dorsal  area,  and  beneath  into  another 
brown  band  which  encloses  the  spiracles ;  below  this  again,  the  lateral 
flange  is  whitish,  bordered  along  its  lower  edge  by  a  dark  brown 
stripe,  the  subventral  and  ventral  areas  being  alike  of  a  very  pale 
brown.  The  prolegs  are,  as  usual,  rather  long,  both  these  and  the 
true  legs  having  no  distinctive  coloration.  The  spiracles  are  large  and 
slightly  raised  with  a  broad  dark  brown  chitinous  rim.  The  body  is 
covered  by  a  coat  of  fine  spicules,  and  there  is  abo  a  fairly  even  coat 
of  tapering  secondary  hairs.  The  primary  setae  are  of  medium 
length,  simple  and  tapering,  with  well-marked  raised  black  chitinous 
bases ;  in  position  they  seem  to  exactly  agree  with  those  of  G,  paUi- 
dactyla,  (2)  The  green  form :  This  seems  to  differ  only  in  the  points 
above  mentioned,  except,  perhaps,  in  one  small  particular,  m.,  that 
the  secondary  hairs  are  much  less  noticeable  on  the  white  areas  than 
elsewhere,  and  this,  I  think,  applies  specially  to  the  green  form.  This 
seems  to  be  due  to  their  colour  on  these  areas  not  contrasting  with 
the  skin ;  certainly  these  hairs  are  not  absent  from  these  areas,  and,  so 
far  as  my  discrimination  goes,  they  are  not  less  numerous  (Bacot. 
June  26th,  1904).  Buckler  figured  {Larvae,  etc.,  pi.  clxiii.,  figs.  8-8a), 
on  June  8th,  1875,  two  larvae  of  this  species  after  their  final  moult, 
one  representing  a  paler,  the  other  a  darker,  green  form. 

Comparison  of  labv^  of  Gillmeria  ochrodactyla  and  G.  palu- 
DAOTYLA. — The  larva  resembles  that  of  G.  pallidactyla  a  great  deal.  It 
has  precisely  the  same  outline,  and  the  same  alternation  of  dark  and 
light  stripes,  viz.,  a  dark  dorsal  line,  a  broad  pale  stripe  including  i  and 
ii,  a  narrow  dark  line  including  iii,  a  broad  dark  lateral  stripe  include 
ing  the  spiracle,  a  pale  lateral  line  including  iv  and  the  flange ;  below 
this,  dark  with  faintly  paler  tint  along  vi  and  vii  (?).  The  differenoea 
are  first  and  chiefly  {i.e.,  most  important)  that  the  pale  and  dark 
lines  are  not  so  marked  as  in  G.  pallidactyla,  the  pale  is  not  so 
pale  ;  the  flange  stripes,  so  clear  white  and  porcelain-like  in  G.  pallia 
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dactylaj  are  distinct  enongh,  but  of  a  dull  creamy  colour,  and  the  lower 
one  (marginal)  would  hardly  be  noticed,  if  one  did  not  look  for  it  to 
compare  with  that  of  G.  pallidactyla;  the  subdorsal  and  supraspiracular 
pale  bands  are  duller  and  are  patchy,  the  dorsal  dark  line  especially 
invading  their  area,  and  giving,  perhaps,  more  nearly  the  aspect  of  what 
they  are,  viz,,  white  patches  round  i  and  ii.  The  ground  colour  of  O, 
pauidactyla  is  definitely  pale  olive-green  and  white  ;  that  of  G.  ockro- 
dactyla  is  a  pinky-green  with  pale,  nearly  white,  markings.  All  the 
G.  oehrodactyla  are  more  or  less  pink,  of  which  no  trace  is  seen  in  any 
of  the  G,  pallidactyla.  One  specimen  is  especially  pink,  having  broad 
patches  of  pink  beside  the  dorsal  line,  extending  far  across  the  posterior 
margin  of  the  segments,  and  on  the  6th  and  7th  abdominal  segments  reach- 
ing the  subdorsal  line, which  is  pink  also.  On  this  sp6cimen,one  may,in  fact, 
distinguish  at  least  four  tints: — (1)  The  white  areas  which  are  not  so  clear 
white  as  in  G.  pallidactyla.  (2)  A  pale  fuscous- brown,  the  dorsal  line  and 
patches  of  the  spiracular  band — ^the  spiracles  themselves  being  dark, 
surrounded  by  a  white  ring — the  lower  margin  immediately  below  the 
white  lateral  line.  (8)  Pink,  large  patches  beside  the  dorsal  line 
invading  the  subdorsal  pale  band,  the  subdorsal  dark  line  also  break- 
ing across  the  next  pale  line,  in  three  places,  viz.,  anterior  and  posterior 
margins  of  segment,  and  along  a  subsegmental  division  which  is  rather 
behind  the  middle  of  segment.  (4)  The  under  surface  is  very  pale,  butfai^ 
from  white — faintly  fuscous  may  be  the  right  description.  It  is  difficult 
to  detect  any  exact  structural  differences  between  the  living  larvas  of  these 
qpecies.  That  of  G.  pallidactyla  has  the  areas  of  dark  hairs  and  points 
larger  than  those  on  that  of  G.  oehrodactyla,  but  there  is  some  individual 
variation,  and  I  cannot  be  positive  that  the  differences  that  hold  good  in 
the  three  specimens  of  each  that  I  have  carefully  examined,  would  be 
found  to  obtain  in  all  cases.  The  dorsal  band  is  narrower  in  G.  oehro- 
dactyla than  in  G.  pallidactyla,  the  portion  between  ii  and  iii,  which  it 
almost  a  good  continuous  line  in  G .  pallidactyla,  may  be  represented  by  two 
scraps,  or  by  one,  or  be  practically  absent.  The  large  portion  round 
the  spiracle,  forming  a  lateral  dark  band,  is  smaller  in  G.  oehrodactyla 
than  in  G.  pallidactyla.  The  band  between  iv  and  vi  is  much  smaller, 
and  is  broken  up  by  pale  intrusions,  that  between  vi  and  vii  is  xery 
pmall  in  two  specimens — ^wanting  in  one.  The  patch  round  the  base  of 
the  prolegs is  absent  mG.  oehrodactyla,  9XyR9,y^  present  inG.  pallidactyla. 
In  one  of  the  G.  pallidactyla,  the  dark  predominates  largely,  but  the 
pale  lines  indicated  above  are  all  present,  although  very  much  narrowed. 
As  to  the  meso-  and  metathoracic  setss,  in  G.  paUtdaetyla  the  eight 
hairs  (tour  pairs  of  two  each)  on  each  side,  are  all  quite  separate 
and  without  basal  plates,  and,  though  still  in  pairs,  the  members 
of  each  pair  are  wider  apart,  and  the  distance  between  the  pairs 
is  less.  Accepting  the  hairs  as  i,  ii,  iii,  etc.,  then  i  and  ii  are 
even  less  trapezoidal  than  in  the  larva  of  PlatyptUia  gonodactyla, 
though,  in  all,  i  and  ii  are  almost  exactly  transverse,  but,  if  the 
distance  from  i  to  ii  be  taken  as  1,  then  ii  to  iii  is  little  more  than  1*5  ; 
whilst  in  P.  gonodactyla,  if  i  to  ii  =  l,  then  ii  to  iii =8.  In  G.  ochrq- 
dactyla,  the  condition  is  nearly  that  of  G.  pallidactyla,  but  each 
luiir  has  a  basal  plate,  colourless  and  transparent  (smaller  than 
JO'  P.  gonodactyla),  and,  owing  to  the  hairs  being  further  apart, 
the  plates  do  not  touch,  but  are  separated  by  skin-point-bearing 
inl^ument.     This  does  not  hold,  however,  in  regard  to  the  third  pair 
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(t\  ftod  vi  ?)  which  posaesseB,  in  this  species,  in  all  cases,  only,  oa^ 
plate,  and  is,  in  one  instance  (out  of  12),  a  single  hair;  in  two  cases  a\ 
three-haired  wart,  and  in  nine  cases,  two  hairs  on  one  plate,  looking  iv^ 
several  instances  rather  wartlike.  This  variability  of  this  pair  of 
tubercles  has  no  parallel  in  the  other  species,  and  the  presence  and 
absence  of  plates  to  these  tubercles  appear  to  afford  clear  proof  tha§ 
these  two  are  "  good  "  species  (Chapman). 

Pupation. — Although  an  internal  feeder,  this  larva  leaves  its  barrow* 
when  fuUfed,  spins  a  tough  silken  web,  usually  on  the  stem  of  its  food- 
plant,  to  which  it  attaches  itself  for  pupation,  its  beautiful  colour  beings 
in  the  highest  degree  protective.  It  has  a  highly  developed  cremaster, 
the  hooks  in  two  sections,  the  forward  on  the  front  of  the  9th  or  back  of 
the  8th  abdominal,  the  hinder  on  the  10th  abdominal  segment,  by 
means  of  which  it  fixes  itself  to  the  silken  pad.  It  has  the  normiJ^ 
habit  of  bending  itself  over  in  somersault  fashion  if  disturbed,  that  is 
96ticeable  in  most  of  the  other  species.  Buckler  observes  that  it  is 
attached  by  its  anal  segment  to  a  stem  of  the  foodplant,  whilst  South 
notes  that,  in  confinement,  it  is  suspended  by  the  tail  from  the 
uiiderside  of  a  leaf. 

Pupa. —  $  12*5mm.  long,  l-8mm.  wide  at  mesothorax,  l-6mm.  wide  ^ 
at  4th  abdominal.     The  differences  in  colour  between  the  pupa  of  this 
q[»ecies  and  that  of  G,  pallidactyla  are  very  considerable,  but  they  may^ 
M  largely  individual.    It  is  also  much  more  slender,  a  difference  that 
may  be  sexual.     The  surface  is  dull,  that  of  G.  pallidactyla  is  veiy 
shining  and  polished,  the  ridges  on  the  mesothorax  are  wide  apart,  and, 
on  the  metathorax,  they  diverge  a  little  laterally.     Seen  from  above, 
the  antennsB  look  more  serrate,  and  stand  out  as  a  bordering  ridge  or 
flange ;  in  G  .pallidactyla  they  are  more  regular,  smooth,  and  rounded, 
and  fall  into  the  general  outline.     The  colouring  is  beautiful,  but  so 
elaborate  as  to  be  difficult  to  describe ;  assuming  the  ground  colour  to- 
be  green,  it  is  overlaid  by  markings  of  pink,  brown  and  white ;  the  white 
comprises  a  lateral  line  (flange)  below  the  spiracle  and  the  upper  and  lower 
surfaces  of  the  *'  beak;"  both  these  are  shaded  with  pink ;  themarginsof  the 
dorsal  flanges  on  the  mesothorax  are  also  white ;  the  wings  and  appendages 
are  more  olive-tinted  than  the  rest  of  the  pupa,  the  veins  are  not  palqr, 
but  some  of  the  interstices  are  olive-brown,  showing  up  the  veins  ;  the  * 
sides  of  the  beak  are  brown ;  below  the  white  flange  is  a  dark  pinkish- 
olive  band,  then  a  broad  green  band  shaded  with  pink,  with  dashes  of 
olive-green  down  the  centre  of  each  segment,  these  do  not  form  a  line,r 
as  they  do  not  reach  the  margins  of  the  segments ;  the  venter  is  broadly 
pale  olive-green.     Dorsally,  the  subdorsal  ridges  are  pale  reddish-pink' 
on  the  last  4th  of  the  mesothorax,  and  on  the  metathorax,  and  1  st,  2nd,  and 
8rd  abdominal  segments,  culminating  on  the  1st,  2nd,  and  drd  abdominal- 
segments  in  a  dark  red- brown  spot  at  the  outer  side  of  the  posterior 
end  of  the  portion  on  each  segment.   This  colouring  is  repeated  on  the 
following  segments  (where  there  is  no  flange),  but  more  weakly  on  each, 
90  that,  on  the  7th  abdominal  segment,  there  is  merely  a  pink  dot 
representing  the  dark  spot  of  previous  segments.     Between  these  is  a 
dkrk  olive-green  dorsal  line,  and  another  (subdorsal)  at  an  equal  distance- 
outside  the  flange ;   there  is  another  broader  band  above  the  white- 
lateral  flange ;  this  is  somewhat  irregular,  and  is  in  terrupted  by  a  pale  spot', 
round  the  spiracles  and  another  behind,  giving  it  a  chain-like  appear-; 
aaoe ;  each  antenna  has  a  row  of  olive-brown  dots  down  each  side,  iii> 
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the  hollows  between  the  pectinations.  The  tuberoles  can  be  detected  on 
the  usual  sites,  they  carry  very  minute  hairs,  thick  and  stubby,  barely 
O'OSmm.  long.  The  dorsal  ones  (1  and  ii)  are  very  obvious  on  the 
mesothorax  on  the  flange,  one  towards  each  end ;  similarly,  on  the  1st 
and  2nd  abdominal  segments,  the  flange  (with  the  ribbing)  occupies 
about  two -thirds  of  the  segments,  and  the  tubercles  are  at  each  end 
of  the  flange ;  the  posterior  third  of  the  segment  is  unribbed,  and 
corresponds  with  what  is  the  intersegmental  membrane  in  movable 
segments.  At  the  spiracular  level,  the  ribbing  becomes  wider  below, 
so  that,  in  the  movable  incisions,  there  is  more  intersegmental  mem- 
brane dorsally  than  ventrally,  corresponding  with  the  great  curve 
backwards  that  these  pupse  make.  This  curious  feature  seems  to  occur  in 
all  plume  pupae,  though  also  curiously  liable  to  escape  observation. 
On  the  8rd  abdominal  segment,  i  is  at  the  middle  of  tbe  flange ;  on  the 
following  segments,  i  is  at  the  middle  of  tbe  ribbed  piece,  ii  at  the 
posterior  margin  of  the  ribbed  piece,  the  two  tubercles  dividing  the 
segment  into  three  almost  equal  pieces ;  these  tubercles  are  closer 
together  on  the  posterior  segments,  i  passing  backwards  towards  ii,  iii 
being  generally  on  the  same  subeegment  or  ridge  as  i.  Structurally  tbe 
pupa  may  be  said  .to  be  very  much  like  those  of  the  other  Platyptilias. 
The  nose-horn  is  long  and  thick  (vertically),  with  sharp  dorsal  edge 
and  fairly  sharp  point,  and  rather  compressed  laterally  above  the  brown 
edge,  and,  therefore,  with  somewhat  triangular  section ;  it  is  rough 
and  ridged,  but  not  extremely  so  ;  length  0'8mm.,  or  a  little  less  if 
measured  along  the  lower  angle.  The  cover  of  the  1st  (prothoracic) 
spiracle  is  similar  to  that  in  the  pupa  of  Platyptilia  isodactylxis^  but  is 
only  of  about  half  the  length,  although  similarly  covered  with  waved 
lines  and  spiculsB.  The  wing- venation  is  as  in  the  others ;  tubercle  iii 
is  apt  to  be  obsolete  on  the  forward  abdominal  segments.  The  sub- 
spiracular  flange  is  very  marked,  as  is  the  dorsal  one,  which  is  very  high 
over  the  meso-  and  metathorax,  so  that  over  themetathorax  and  posterior 
part  of  mesothorax  those  of  each  side  approach  each  other,  but  keep 
well  separate,  and,  diverging  again,  terminate  behind  tbe  middle  of  the  8rd 
abdominal  segment,  reappearing  again  on  the  9th  and  10th  abdominals, 
giving  four  marked  angles  to  the  cremastral  spike ;  the  cremastral 
hooks  are  about  the  same  length  as  in  the  pupa  of  P.  uodaotylus,  but  are 
much  finer  and  vastly  more  numerous;  so  much  so,  that  to  count 
them  seems  useless,  and  one  says  100  on  either  side  of  the  terminal 
set,  as  a  round  number,  which  cannot  be  much  too  large,  and  may 
be  a  great  many  too  few.  The  forward  set  are  of  the  same  size  and 
structure,  and  also  very  numerous,  each  with  the  end  sharply  bent  back, 
and  ending  in  a  very  flsh-hook  like  point ;  these  count  about  a  hundred 
on  either  side,  and  make  that  figure,  as  an  estimate  of  the  terminal  set, 
seem  insufficient.  They  arise  from  the  large  genital  double  projection 
of  the  9th  abdominal  segment,  and  I  gather  that  I  must  have  been 
wrong  in  attributing  them  to  the  8th  abdominal  segment  (supposingi 
as  seems  probable,  their  position  to  be  uniform  throughout  the  family); 
they  are  certainly  here  on  the  9th.  [The  error  is  an  easy  one  to  make, 
as  the  8th  abdominal  segment  is  here  exceedingly  narrow,  and,  in  the 
living  pupa,  this  ventral  portion  of  the  9th  abdominal  segment  is  in 
alignment  with  the  8th  abdominal  segment,  regarded  laterally  and 
dorsally.]  The  transverse  ribbing  of  the  abdominal  segments  is  pro- 
nounced, the  ribs  count  about  fifteen.     Probably  the  structure  is  the 
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same  in  all  cases,  bat,  in  this  species,  the  ribs  appear  to  have  flat  tops, 
with  sharp  margins  where  they  meet  the  slopes  into  the  valleys.  The 
anterior  margins  of  the  segments,  especially  ventrally,  show  sharp  skin- 
points,  but  these  seem  less  widely  distributed  than  in,  say,  P.  isodactylus. 
In  other  respects  the  pupa  is  too  like  that  species  to  be  worth  describing 
separately  (Chapman,  May  29th,  1904). 

Variation  in  pupa  of  Gillmbru  oohrodagttla. — The  pupa  is  *5in. 
in  length,  slender,  with  a  longish  beak  in  front,  projecting  at  a  slight 
angle  downwards  from  the  head,  pointed  at  the  tail ;  the  wing-covers 
of  moderate  length,  well-developed,  and  the  ends  of  the  leg-cases 
projecting  free  from  the  abdomen ;  its  figure,  in  repose,  is  a  little  curved, 
so  as  to  be  concave,  on  the  back.  In  colour  it  varies,  some  examples 
being  very  pale  greenish,  others  light  pinkish-grey,  while  others  again 
are  dark  reddish-grey ;  in  the  psJe  green  variety,  the  characteristic 
darker  markings,  though  partially  present  in  deeper  tints  of  greenish, 
are  more  tenderly  rendereid  than  in  some  of  the  greyish  varieties, 
which  are  marked  as  follows :  the  beak  is  white  above,  and  black 
at  the  sides ;  on  the  thorax  a  blackish-brown  dorsal  stripe  widens  and 
then  narrows,  and  from  thence  passes  down  of  uniform  width  to  the 
tail ;  on  the  thorax,  it  is  margined  with  a  line  of  white  ;  the  subdorsal 
line  is  blackish-brown  and  rather  interrupted ;  between  this  and  the 
dorsal  stripe,  on  each  segment,  are  double  dark  brown  streaks  a  little 
divergent ;  these  are  strongly  marked  on  the  anterior  segments,  but 
more  faintly,  by  degrees,  on  the  hinder  ones  ;  at  an  interval  below  the 
subdorsal  another  brown  line  occurs,  rather  interrupted ;  the  lateral  line 
is  white,  bordered  beneath  by  a  stripe  of  black  ;  the  ventral  surface  of 
each  segment  has  a  broad,  central,  somewhat  squarish,  mark  of  light 
brownish -grey,  and  a  fine  subventral  line  of  similar  tint,  much 
interrupted ;  the  wing-covers  brownish-grey  with  whitish  rays 
(Buckler).  Whitish-green,  streaked  dorsally  and  laterally  with 
olivaceous-brown ;  thorax  humped ;  from  the  head  is  a  beak-like 
projection,  which  is  whitish  in  front  and  blackish  at  the  sides ;  the 
lower  portion  of  the  antenna-cases  are  detached  from  the  abdomen 
(South).  Buckler  figured  {Larvae,  etc.,  pi.  clxiii.,  figs.  d6-8c),  on 
June  17th,  1875,  two  forms  of  the  pupa  of  this  species,  one  bright 
green,  the  other  grey. 

Comparison  of  pupje  of  Gillmeria  ochrodactyla  and  G.  palli- 
DACTYLA. — The  difference  between  the  pupae  of  these  species  is  very  diffi- 
cult to  define.  In  the  specimens  compared — four  of  G.  pallidactyla  and 
ten  of  G.  ochrodactyla — one  might  define  that  of  pallidactyla  as  a  nearly 
white  pupa,  with  faint  markings,  and  that  of  ochrodactyla  as  a  pupa,  dark 
from  the  intensity  of  the  markings.  In  the  latter,  these  markings 
differ  from  those  of  Platyptilia  go7iodactyla  and  P.  isodactylus  in  being 
very  clear  and  distinct,  with  sharp  margins,  not  fading  away  into  the 
pale  areas.  This  difference  between  G,  ochrodactyla  a,nd.  G. pallidactyla^ 
however,  is  probably  true  only  of  my  specimens,  as  I  have  one  ochro- 
dactyla  that  is  very  nearly  as  pale  as  pallidactyla,  and,  in  this  pale  one, 
I  cannot  so  easily  differentiate  the  markings  from  those  of  pallidactyla. 
1  imagine  that,  in  a  longer  series,  there  would  be  much  overlapping. 
To  return  to  the  markings  of  ochrodactyla,  they  consist  of  a  dark 
dorsal  line  or  band,  and  three  more  between  it  and  the  spiracle  ;  these 
are  fairly  continuous,  and  differ  in  darker  and  lighter  specimens  in 
width    and    intensity,   but    always    have    a  fairly  defined  margin. 
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The  lower  one  usually  includes  the  spiracle,  i.e,y  it  is  broad,  and 
extends  down  below  the  spiracle  ;  there  is,  however,  some  ground 
colour  usually  in  it  that  would  make  it  an  union  of  supra-  and  sub- 
spiracular  lines.  Below  the  spiracle  is  a  broad  pale,  and  then  a  broad 
dark,  band,  and  vi  is  in  a  narrow  pale  line  below  this.  Then,  ventrally, 
is  a  narrow  dark  line,  a  pale  line  and  a  dark  central  shade.  There  is 
a  peculiarity  here  which  I  find  only  in  ochrodactyla,  though  I  think 
paUidactyla  would  show  it  if  a  dark  enough  specimen  were  forth- 
coming. This  peculiarity  is,  that  this  first  ventral  dark  line  curves 
inwards  at  its  lower  end  on  each  segment,  and  the  pale  line  within  it 
curves  still  more,  so  that  it  meets  its  fellow  of  the  opposite  side  along 
the  posterior  border  of  the  segment,  giving  the  dark  central  shade  a 
somewhat  ocellated  character.  This  shade  tends  usually  to  divide 
into  two  by  a  partial  pale  ventral  line,  and  the  centre  of  each  half 
may  be  pale,  aiding  the  ocellated  effect,  and,  in  all  cases,  making  the 
ventral  markings  run  largely  in  curves  instead  of  in  straight  lines.  The 
proleg  scars  in  this  region  seem  to  be  pockets  as  in  P.  gonodactyla 
(Chapman).  All  my  pupae  of  G.  paUidactyla  (some  twelve  in  number) 
were  of  a  pale  green  tint,  darkening  to  a  very  pale  wainscot-brown 
on  the  wing-cases,  thoracic,  and  dorsal  areas,  before  emergence.  The  only 
O,  achrodactylay  that  has  pupated,  at  once  turned  dark  wainscot-brown, 
mottled,  and  striped  with  dark  umber-brown  to  almost  black,  and 
some  pale  bone  colour,  almost  white  in  places.  I  only  had  one  pupa 
of  paUidactyla  available  for  comparison  at  this  time,  and  this  was  a  very 
small  one,  but  I  do  not  think  that  there  is  any  marked  difference  in 
the  size  of  normal  specimens.  In  shape,  the  ochrodactyla  looks  the 
more  slender  of  the  two,  but  this  is,  I  think,  in  part,  due  to  the  extra 
length  of  the  nose-horn  in  ochrodactyla,  but  not  entirely  so.  Certainly 
the  nose-horn  in  this  particular  specimen  is  much  longer  than  that  of  the 
paUidactyla.  The  pupa  of  the  latter  is  12mm.  long,  and  its  nose-horn, 
from  eye  to  tip,  is  only  l'60mm.,  while  the  pupa  of  ochrodactyla  is 
14mm.  long,  and  its  nose-horn  is  2mm.  in  length.  The  nose-horn  of 
paUidactyla  is  also  more  beak-like,  in  that  it  projects  outwards  from  the 
pupa  further  in  a  ventral  direction,  while  the  larger  horn  of  ochro- 
dactyla has  but  little  ventral  inclination  (Bacot). 

FoojDPLANTS. — Tanacetum  vnlgare  (Miihlig).  [Chrysanthemum  coryni- 
boHum,  Senecio  gylvatkus  (Bossier  and  Borgmann)  ^see  antea,  pp. 
222-228).] 

Time  of  appeabanob. — The  species  is  rarely  out  before  July;  usually 
its  time  of  appearance  in  the  British  Islands  extends  from  mid- July  to 
mid- August,  although,  over  a  series  of  years,  it  extends  from  the  end  of 
June  tiU  towards  the  end  of  August.  Wallengren  also  gives  July  and 
August  as  the  dates  for  its  appearance  in  Scandinavia;  and  Eversmann, 
June  and  July,  in  the  Ural  district  of  Bussia.  In  Germany,  we  note  it 
recorded  in  July  and  early  August  in  Friedland  (Stange),  near  Hamburg 
(8auber),  and  near  Wiesbaden ;  July  or  August,  according  to  the  season 
(Bossier),  near  Cassel  (Borgmann),  in  Wiirttemberg  (Steadel) ;  in 
June  and  July,  in  Pomerania  (Paul  and  Pl5tz),  also  near  Gottingen 
(Jordan),  near  Berlin  (Pfiitzner),  in  Silesia  jfWocke),  near  Briinn 
(Gartner) ;  in  June,  in  Saxon  Upper  Lusatia  (Schiitze) ;  in  July,  in 
Bavaria  (Hofmann  and  Herrich-Schaffer) ;  in  the  first  half  of  August, 
on  Sylt  Island  (Wemeburg),  also  near  Hanover  (Glitz) ;  whilst,  in 
Upper  Lusatia,  the  end  of  June  to  August  is  given  by  Moschler.     The 
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actual  dates  noted  are  as  follows  :  In  continental  localitibs. — July 
4th,  at  Kokal^ny(Bachnietjew);  August  7th,  1861,  and  following  day^,. 
bred  at  Wiesbaden,  from  larvad  collected  July  iiOth  (Bossier) ;  July 
19th,  1867,  near  Rhoden  (Speyer) ;  August  20th,  1887,  at  Christiania 
and  Harmer  (Jordan) ;  from  June  17th- July  22nd,  in  the  Riga  district 
(Teich).  In  British  locauties. — One  bred  July  5th,  1850,  from  a 
pupa  found  in  June  at  Ghudleigh  (Stainton) ;  August  8th-22nd» 
1854,  August  15th,  1857,  at  Nag's  Head  on  the  banks  of  the 
Tees  (Bang);  a  fine  series  bred  July,  1860,  the  earliest  specimens 
appeared  July  5th,  from  larvae  taken  the  third  week  in  June  at 
Scarborough  (Jeffrey) ;  August  12th,  1865,  July  24th,  1870,  August 
22nd,  1872,  at  Nag*s  Head  on  the  banks  of  the  Tees  (Sang); 
imagines  bred  from  June  28th-July  5th,  1875,  from  larveB  collected  at 
Darliogton  on  June  8th  (Buckler) ;  August  17th,  2l8t,  1886,  at  Salt- 
burn  (Porritt) ;  July  14th,  1890,  at  Bundoran,  Donegal  Bay  (Johnson); 
July  9th,  1896,  at  Gorsemalzie  (Gordon) ;  August  17th,  1898,  at 
Dawlish  (Rea) ;  July  2l8t,  1889,  at  Gofton  (Studd) ;  August  Ist-inth, 

1900,  at  Dawlish  (Turner) ;  August  2nd,  1900,  in  cop.,  at  Gofton  ; 
July    25th,     1901,    at     Oxton    (Studd)  ;    bred    1st    half    of    July, 

1901,  from  larvte  collected  during  June  at  Golchester  (Harwood); 
common  in  July,  1902,  at  St.  David's,  Fife  (Evans);  August  1st,  1902,. 
at  Starcross  (James);  bred  July  4th-17th,  1904  (Bankes),  from  larvse 
collected  on  the  banks  of  the  Wear,  near  Durham,  on  June  11th,  1904 
(Gardner). 

Habits. — The  species  in  confined  very  closely  to  the  beds  of  tansy, 
on  which  plant  the  larvsB  feed;  Sang  observes  that  it  is  restricted  in  the 
Darlington  district  to  Tanacetum,  although  Achillea  may  be  plentiful 
in  the  same  district,  to  which  plant  the  allied  G,  pallidactyla  (bettrami) 
is  here  equally  closely  confined.  Porritt  also  insists  {Knt.  Mo.  May. ,  xxiii.,. 
p.  168)  on  this,  observing  that,  in  the  Saltburn  ravine,  also  all  over 
the  district,  in  August,  1886,  although  yarrow  was  in  full  bloom,  and 
in  equal  luxuriance  with  the  tansy,  on  which  he  found  the  species  there,, 
yet  not  a  single  specimen  of  G.  ochrodactyla  was  seen  frequenting  it, 
common  as  it  was  at  the  flowers  of  the  Tanacetum.  It  appears  to  be 
a  very  sluggish  species  during  the  day,  hiding  very  successfully,  and  ia 
only  with  difficulty  started  up  from  among  its  foodplant ;  it  becomes 
active,  however,  at  dusk,  when  it  is  found  freely  at  the  tansy  flowers, 
or  flitting  about  among  itd  foodplant.  Bankes  observes  {in  litt.)  that 
the  species  seems  very  indifferent  as  to  the  time  of  day  at  which  it 
emerges  from  the  pupa  ;  of  the  specimens  on  which  careful  observationa 
were  made,  thirteen  emerged  between  7  a.m.  and  1  p.m.,  eleven 
between  1  p.m.  and  7  p.m.,  seventeen  between  7  p.m.  and  7  a.m.,  and 
10  others  between  midnight  and  7  a.m.  There  appears  to  be  no  real 
trouble  in  obtaining  pairings  of  the  species  in  confinement,  as  both 
Bacot  and  Bankes  obtained  them  in  July,  1904.  On  this  point,  Bankes 
notes  that  a  ^  and  a  $  that  had  both  emerged  early  on  the  morning  of 
July  15th,  1904,  were  put  together  into  a  small  cage  that  day,  and 
kept  in  a  warm  room  ;  they  did  not  pair  during  the  night  of  the  15th,. 
or  day  of  the  16th,  but  were  found  in  cop.  at  10.80  p.m.  on  the  night 
of  the  16th,  and  remained  so  till  between  8  p.m.  and  9  p.m.  on  the  17th 
(nearly  24  hours !),  when  they  separated.  Bacot  observes  that,  in  spite 
of  pairings  being  obtained,  it  was  found  impossible  to  get  eggs ; 
the  moths  lived  for  some  time,  waiting  apparently  for  the  tansy 
to  throw  up  its  flowering  stalks  to  the  proper  point  of  develop- 
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ment ;  the  right  condition  of  the  flower-heads  was  evidentlj 
not  obtained,  and  the  moths  died  without  laying.  [Of  unusuai 
points  in  its  habits,  we  note  that  Beadle^  records  one  imago  at  a 
la\)urnam  flower,  at  Keswick  (the  laburnum  is  certainly  over  in  the 
south  long  before  the  species  is  on  tlie  wing).  Oordon  notes  it  flying 
at  dusk  about  honeysuckle,  in  the  garden,  at  Gorsemalzie] .  Bluett 
records  it  at  light  at  Norwich,  and  Studd  at  light  at  Oxton.  In 
Germany,  it  is  usually  reported  as  flying  in  the  evening  around 
Tanacetum,  e.g.,  in  the  Island  of  Sylt  (Werneburg),  in  Silesia  (Wocke)> 
in  Saxon  Upper  Lusatia  (Schiitze),  etc. 

Habitats. — This  very  local  species,  with  which  its  near  ally  O. 
pallidactyla  was  confused  until  1868,  is  exceedingly  localised,  being 
oonflned  to  the  near  neighbourhood  of  the  clumps  of  its  foodplants, 
which  one  meets  with  in  various  situations.  In  the  county  of  Durham, 
the  banks  of  the  Wear  and  Tees  are  its  best  known  haunts,  whilst,  in 
Kent,  it  is  to  be  found  on  the  canal  bank  between  Aylesford  and 
Ifaidstone,  restricted  to  particular  tansy  patches,  and  by  no  means  to 
be  found  on  every  clump.  The  same  is  true  at  Colchester,  and  Hudd 
reports  it  as  occurring  on  the  bank  of  the  Avon.  Porritt  says  that  it 
is  to  be  found  in  a  ravine  on  the  coast  of  Yorkshire,  near  Saltburn, 
where  tansy  grows  in  large  luxuriant  patches,  and  yarrow  is  in  equal 
luxuriance  with  tansy  ;  yet,  although  G.  ochrodactyla  occurs  freely  on 
the  former  plant,  it  never  frequents  the  yarrow.  In  Germany,  it  is 
recorded  as  occurring — in  Friedland,  everywhere  where  the  foodplant 
grows,  but  especially  on  the  sandy  edges  of  tirwoods  at  Stausee  (Stange), 
in  woodland  meadows  in  Hanover  (Glitz),  in  the  swampy  parts  of  the 
Oberharz  (Hofl'mann),  in  warm  and  sheltered  spots  in  a  high-lying 
wooded  valley  at  Wiesbaden  (Rossler),  in  iirwoods  around  Gassel 
(Borgmann),  in  vineyards,  lying  fallow,  around  Begensburg  (Hofmann 
and  Herrich-Schaflisr).  Peyerimhoff  notes  the  capture  of  a  specimen 
on  the  Furka,  at  a  height  of  2400  metres. 

British  localities. — Local,  but  widely  distributed.  [The  localities 
here  given  are  not  always  clearly  differentiated  from  those  of  G,  palli- 
dactyla] .  [AKaiiESBA :  near  Holyhead  (Freer)] .  Cayan  (Kane).  [Chbshibe  : 
Bromboroogh  Pool,  Wirral  (Ellis),  Chester  (Newstead),  Holford  (O.  O.  Day)], 
Wallasey  {te»U  Leech).  [Cumbbsland :  Keswick  (Beadle).]  Dkabt:  Bepton 
(Oameys).  Deton:  Cbudleigh  (Stainton),  Oxton,  Cofton  ('Btudd),  Dawlish 
(Bea),  Exeter  (teste  Leech),  Staroross  (James),  Lundy  Island  {UmU  Leech).  Donegal  : 
Bundoran,  Donegal  Bay  (Johnson).  Durham  :  Darlington  (Buckler),  Chester-le- 
Street  (Bower),  Tees-side— Mag's  Head,  Conisclifle,  Blackwell  (Sang),  banks 
of  Wear,  a  few  miles  from  Durham  (Gardner).  Dublin:  Howth  (Birchall). 
BssBx  :  Colchester  (Harwood),  Mucking  (Burrows).  Fife  :  St.  Davids,  common 
(Evans).  Oalwat:  Galwav,  Clonbrock  (Kane).  Oloucbsteb:  scarce  on  the 
banks  of  the  Avon  (Hudd).  Hants:  Bosoombe  (Bobertson).  Kent:  canal 
bank,  Aylesford  to  Maidstone  (Ovenden).  Lanark  :  Glasgow  district  (Henderson). 
NoBFOLs':  Norwich  (Barrett),  Homing  (Utte  Leech).  Pbbth  :  Glen  Lochay 
(Morton),  Dunblane  (Henderson).  Somerset  :  near  Leigh,  Portishead  (Hudd). 
BuBBET  :  Sutton  (Blackburn^.  [Wigtown  :  Corsemalzie  (Gordon).]  Yobk  : 
Huddersfield,  Saltburn  (Pomtt),  near  Scarborough  (Jeffrey),  York  (Stainton), 
Darlington  (Sang). 

DisTBDUTioN. — Central  Europe,  Bussia,  northwest  and  southwest 

Armenia  (Rebel).  Austbo-Humoabt  :  Bohemia — near  Prague  (Nickerl),  Moravia 
— near  Brflnn,  rare  (Gartner),  Lower  Austria — near  Vienna — the  Prater,  Dornbach, 
Briihl  (Mann),  Budapest  oistrict — Sopron,  Nagyig  (Aigner).  Belgium:  very 
common — ^IzsUes,  etc.  (Crombrugghfe).  Bulgabia:  Kokal^ny-Kloster,  near  Sofia 
fflaohmetjew).  Dbnmabk  (Bang-Haas).  Finland  :  as  far  north  as  Uleaborg 
(Tengstrdm).  Fbancb  :  Dept.  du  Nord  (Paux),  Sa6ne-et-Loire  (Constant)* 
[Indre — ^Nonant    (Sand).]     Gbbmant:    Prussia,  very  common — Memel,  Crans, 
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D&mmhof,  Kdnigsburg,  Ealgen,  Bastenburg,  Steinert,  Lyok,  Dantzig  (Speiser), 
[Pomerania — ^not  rare  in  Neu-Vorpominem  and  Biigen  (Paul  and  Ploiz), 
Stettin,  the  Jalow,  near  Nemitz,  near  Vogelsang,  Wollin  Island  (Buttner)*], 
Mecklenburg  —  near  Neostrelltz,  Bulow,  Wlsmar  (Boll),  near  Friedland 
(Stange),  Sohleswig-Holstein — Sylt  Island,  near  Westerland  (Wemebarg), 
Lower  Elbe  district--Steinbeok,  Hamburg,  common  (Sauber),  Heligoland  (DaUa 
Terre),  Hanover — Borkum  Island  (Scbneider),  jie^r  Hanover  (Glita),  Oberhan 

iHo£fmann),  near  Qnedlinburg,  near  Gdttingen  (Jordan),  [Bhine  Provinces — ^near 
jinn,  Aachen,  Crefeld,  Uerdingen,  rare,  Elberfeld,  Schwelm  (Stollwerck),*]  Hesse 
and  Waldeck — near  Wiesbaden,  Nassau  (Bossier),  near  Frankfurt,  in  the  Taunus 

iEoch),  near  Cassel  (Borgmann),  near  Bhoden  (Speyer),  Thuringia — near  Jena 
Enapp),  near  Muhlhausen  (Jordan),  Province  of  Saxony — near  Dessau  (Bichter), 
near  iJcen-on-the-Elbe  (Gillmer),  Brandenburg — near  Berlin  (Pfiitzner),  Frankfurt- 
on-Oder,  Eombusch  (Eretpchmer),  Silesia,  distributed  (Wooke) — ^Upper  Lusatia 
(Mdschler),  near  Gdrlitz  (Sommer),  Eingdom  of  Saxony — Saxon  Upper  Lusatia 
(Schiitze),  Bavaria — near  Begensburg,  Weintinger  Holz,  Gebraching  (Hofmann), 
Wiirttemberg — Heudorf ,  Wasseralfingen  (Steudel  and  Hofmann),  Bbine  Palatinate 
/Meess  and  Spuler),  Alsace — La  Chapelle  (Umbang).  Bubsia:  [Baltic  Provinces — 
Sassehof,  near  Biga  ^Nolcken^,]  Tannenhof,  Eurtenhof,  Sillen  (Berg),  Livonia 
fLienig  teste  Zeller),  Biga  district  (Teich),  Ural  district — Orenburg,  Gasan,  Saratov 
(Eversmann).  Scandinavia:  South  and  central  Sweden — Upland  (Wallengren), 
Norway — Ghristiania,  Harmer  (Jordan).  Switzerland:  very  rare  near  Zurich 
j(Bremi). 

GiLLMEBIA   PAIiLIDAGTYLA,   HaWOrth. 

Synontmt.— Species:  Pallidactyla,  Haw.,  *'  Lep.  Brit.,"  p.  478  (1811);  Tatt, 
"  Young  Nat.,"  xi.,  p.  22  (1890) ;  "Ent.  Bee.,"  i.,  p.  92  (1890) ;  *'Pter.Brit.,"  p. 

51  (1895) ;  Hodg.,  **  Ent.  Bee.,"  iii.,  p.  186  (1892).  Pallidactylat,  Sam.,  **  Ent. 
Comp.,"  p.  409  (1819);  Curt.,  •*  Brit.  Ent.,"  p.  161  (1827);  Stphs.,  **  111.,"  p.  876 
(worn)  (1834).  OohrodaotyU,  Treite.,  *'  Die  Schmett.,"  ix.,  p.  227(1833);  Sorh., 
*' Eleinschmett.  Brand.,"  p.  2  {in  part)  (1886).  IHladactylus,  Curt.,  *'Brit. 
Ent.,"  fo.  161  (1827) ;  Stphs.,  •*  111.,"  p.  875  (1834);  Wood,  "Ind.  Ent.,"  Isted., 
p.  236,  pi.  li.,  fig.  1642  (worn)  (1889).  Ochrodactylus,  Dup.,  **  Hist.  Nat.,"  xi., 
p.  641,  pi.  313,  fig.  2  (1838) ;  •*  Cat.  M6th.,"  p.  381  (1845) ;  Zell.,  **  Isis,"  p.  776 
(in part)  (1841);  "Linn.  Ent.,"  vi.,  p.  827  {in  part)  (1862);  Tgstrm.,  "FinL 
Fjar.,"  p.  164  (1847) ;  Ealtenbach,  "Verb.  Nat.  Ver.  Bonn,"  xv.,  p.  165  (1868) ; 
Dbldy.,  '*Syn.  List,"  2nd  ed.,  p.  36  (1869);  Sta.,  "  Man.,"  ii.,  p.  440  {in  part) 
(1869);  Barrt..  ''Lep.  Brit.,*'  ix.,  p.  346  {in  part),  pi.  413,  figs.  3-3a  (1904). 
Mar^dactylUBty  Fitch,  '*  New  Y.  Bept.,"  i.,  p.  848  (1864) ;  Fern.,  *'Pter.  Nth. 
Amer.,"  p.  33,  revised  ed.,  p.  34  (1898);  Dyar,  "List  Lep.  N.  Am.,"  p.  444  (1902). 
Nebulaedaotylugf,  Fitch,  "  New  T.  Bept.,"  i.,  p.  849  (1864).  Bertrami,  Bdssl., 
"Wien.  Ent.  Mts.,"  viii.,  p.  53(1864);  Sta.,  "Ent.  Mo.  Mag.,"  ii.,  pp.  137-8 
(1866) ;  Jord.,  "Ent.  Mo.  Mag.,"  vi.,  p.  21  (1869);  xviii.,  pp.  74-6  (1881);  Stand, 
and  Wocke,  "Cat.,"  2nd  ed.,  p.  342  (1871);  Hein.  and  Wocke,  "Schmett. 
Deutsch.,"  iii.,  pt.  2,  p.  784  (1877) ;  Walsm.,  "  Pter.  Cal.  Oreg.,"  p.  3,  pi.  i.,  fig.  8 
(1880);  Safig,  "Ent.  Mo.  Mag.,"  xvUi.,  pp.  143-4  (1881);  Barr.,  " Ent.  Mo.  Mag.." 
xviii.,  p.  177(1882);  South,  "Ent.,"  xviii.,  p.  279  (1885);  Porritt,  "  Ent.  Mo. 
Mag.,"  xxii.,  pp.  103-106  (1886) ;    xxiii.,  p.  163  (1886) ;   Leech,  "  Brit.  Pyr.,"  p. 

52  (1886);  Tutt,  "Young  Nat.,"  x.,  pp.  163,  221  (1889);  "Pter.  Brit.."  p.  31  (1896); 
Meyr.,  "  Trans.  Ent.  Soc.  Lond.,"  p.  486  (1890);  "  Handb.,"  p. 434  (1896);  Hofm., 
"  Deutsch.  Pter.,"  p.  66  (1896);  Porrt.,  "Buckl.  Larves,"  ix.,  p.  341  (1901);  Staud. 
and  Beb.,  '<Cat.,"  3rd  ed.,  p.  72  (1901).  Bischoffi,  Zell.,  "  Stett.  Ent.  Zeit.," 
xxviii.,  p.  833  (1867);  '*  Verb.  z.-b.  Ges.  Wien.,"  p.  317  (1873).  CerrinidactyliUL 
Pack.,  "  Ann..  Lye.  N.  Yk.,"  x.,  p.  266  (1873).  [Curtis,  Stephens.  Doubleday  and 
the  older  British  autiiors  all  referred  this  species  to  Haworth's  palUdaetyla,  and  it 
was  not  until  Zeller  cited  this  as  a  synonym  of  ochrodactyla,  Hb.,  followed  by 
Doubleday  {Zool.  Syn.  List,  2nd  ed.,  p.  36),  who  also  treated  it  as  a  synonym  of 
ochrodaetyla,  Hb.,  that  it  was  lost  to  us;  Stainton,  in  the  Manual,  following 
Doubleday,  failed  to  differentiate  the  two  species.  In  1864,  Bdssler  {Wien.  Ent, 
Monats.,  pp.  63-54)  differentiated  the  pale  ^c/itZ2ca-f ceding  insect,  as  a  species 
distinct  from  the  more  cleanly  marked  Tanacetum-feeding  insect,  and  redescribed 

*  Localities  not  separated  from  those  of  O,  paUidactyla  by  this  author  ;  both 
species  appear  to  be  equally  widely  distributed  in  Pomerania.  One  suspects  many 
other  localities  to  be  unreliable. 

t  Fernald  writes:  "The  types  of  Fitch  now  belong  to  my  collection,  ana  I 
have  made  a  critical  examination  of  the  genitalia,  which  agree  perfectly  with  the 
genitalia  othertrami  {pitUidaetyUt)  "  {Pter,  North  America,  p.  3^. 
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It  ander  the  name  hertramij  whilst  Muhlig,  also  reoognising  the  two  species,  referred 
the  AehiUea-ieedmg  one  to  ochrodactyla^  Hb.,  and  named  the  Tana^tuni-feeding 
one  dichrodaetylui  {Stett.  Ent.  Ztg.,  1863,  p.  218).  We  are  at  a  loss  to  understand 
why  Standing  and  Rebel  {Cat,,  8rd  ed.,  p.  72)  make  palUdaetyla^  Haw.,  i^ 
synonym  of  peTirodactylaj  Hb.] 

Original  dbbobiftion. — Aludta  paUidactyla  (The  pale  Plume).  Alls 
anticis  ochroleacis,  nebulis  aliquot  saturatioribus.  Expansio  alarum 
1  unc.  AlflB  anticsB  bifidsB  ;  posticae,  triparfcitae  fusco-ochracea^ 
(Haworth,  Lepidoptera  Britannica,  p.  478).  [Bossier  was  the  first 
lepidopterist  to  give  a  comparative  diagnosis  of  the  species  as  apart 
from  ochrodactyla^  Hb.  His  description  reads :  '<  It  is  not  so  large  as 
ochrodacfylay  of  more  uniform  rust  colour,  without  the  well  defined 
dark  brown  spots  of  ochrodactyla  (Miihlig*s  dichrodaetylui)^  differing 
particularly  in  having  light  yellow  scales  at  regular  intervals  marked 
on  the  rust-coloured  ground  of  the  forewings,  producing  the  appearance  of 
wood  shaved  by  a  blunt  plane;  the  two  dark  spots,  also,  near  the 
cleft  of  the  forewings,  are  either  entirely  wanting  or  are  very  faint. 
On  the  other  hand,  the  same  whitish  spots  noticeable  in  ochrodactyla 
are  to  be  seen.  The  hindwings  rust-brown,  the  fringes  of  the  plumules 
at  the  base  yellow,  at  the  tip  darker,  yet  not  so  contrasted  as  in 
ochrodactyla^  in  which  the  fringes  appear  as  if  spotted ;  the  position  of 
the  scale-tuft  of  the  8rd  plumule  of  ochrodactyla  is  dark  brown,  whilst 
in  this  species  it  only  shows  as  a  faint  dark  shading.  The  chief 
difference,  however,  consists  in  the  colouring  of  the  hindlegs ;  in  all 
the  specimens  (10)  examined,  the  two  terminal  joints,  without  spurs^ 
are  uniform  yellowish- white  in  colour,  whilst  the  two  upper  joints  are 
unicolorous  rusty-brown,  with  white  spurs,  only  towards  the  knee  doe& 
the  colour  become  gradually  lighter.  The  apex  somewhat  less  hooked 
in  bred  specimens"  (Wun,  Ent,  Monats.,  1864,  pp.  58-54).]  (Bee  also 
antea,  pp.  228-4.) 

Imago.'''' — 22mm. -26mm.  Anterior  wings  moderately  extended  at 
apex.  Pale  ochreous,  or  whitish -ochreous,  in  tint,  washed  with  darker 
ochreous  along  the  costa,  along  the  base  of  the  discal  area,  and  narrowly 
at  the  bas^  of  the  inner  margin ;  the  discal  area  from  base  to  fissure 
pale ;  a  pale  lunule  from  costa  to  end  of  fissure ;  two  inconspicuous 
dark  brown  discoceliular  spots ;  the  lobes  washed  with  darker  ochreous ; 
an  ill-developed,  pale,  transverse,  lobal  line  parallel  to  hind  margin,, 
obsolete. on  second  lobe;  costal  and  outer  marginal  lines  dark  brown; 
fringes  glossy  white,  with  darker  patch  at  anal  angle  and  on  inner 
margin.  '  Posterior  wings  glossy  ochreous-brown,  costal  edges  of  1st 
and  2nd  plumules  darker  ;  a  slight  trace  of  the  dark  scale-patch  near 
middle  of  outer  margin  of  8rd  plumule ;  fringes  glossy  grey-brown, 
hardly  so  dark  as  wings. 

GenitaIjU. — Fernald  gives  (Pter,  Nth.  America,  pi.  iii.,  figs.  4-5) 
drawings  of  the  genitalia  of  this  species,  and  adds  [op,  cit,,  p.  84) : 
**  For  the  sake  of  comparison  the  genitalia  of  G.  ochrodactyla  are 
represented  on  the  same  plate  (figs.  14-15).  These  drawings  were  made 
from  specimens  received  from  Zeller,  which  are  labelled  in  his  own 
handwriting." 

*  The  colour  consists  of  shades  of  fawn-colour  and  brown,  the  darker  shades 
indistinctly  margined,  mere  washes  of  colour,  not  sharply  laid  on  like  those  of 
dichrodactylm.  The  spot  near  the  fissure  when  present  at  all  is  exceedingly  faint. 
The  hooked  apex,  which  in  some  specimens,  probably  9  s,  is  weU -marked,  is  less 
emarginate  on  the  lower  side,  and  the  apex  consequently  less  pointed  than  in 
ochrodactyla  (Sang). 
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Variation. — There  is  a  considerable  amount  of  variafion  in  thi$ 
species.  Hodgkinson  notes  {Ent.  Bee.,  iii.,  p.  186)  that  specimens 
bred  by  Eales,  from  Witherslack,  from  Senecio  aquatieus,*  vary  exceed- 
ingly, and  that,  whilst  some  are  as  yellow  as  oehrodactyla,  others  are 
nearly  white,  and  some  nearly  black.  Dalglish  also  writes  (in  litt.) 
that  this  is  the  most  variable  plume  in  the  Clydesdale  district,  where 
it  has  a  range  from  pale  ochreous-yellow  to  rich  ferruginous, 
with  an  intermediate  greyish-ochreous  form ;  he  adds  that  he  once 
captured  a  very  fine  lot  at  Mauchline.  Barrett,  who  combines  palli- 
dactyla  (bertrami)  and  ochrodactyla  {dichrodactyhis)  as  one  species, 
states  that  the  species  is  variable  in  the  shade  of  ground  colour  from 
ochreous-white  to  rather  rich  full  ochreous,  and  in  the  deeper  shades  of 
clouding,  etc.  The  darker  are  apparently  the  more  northern  forms.  Our 
own  limited  experience  certainly  leads  us  to  suppose  thai  the  southern 
paUidactyla  are  more  uniformly  of  one  type — yellow,  leaded  with 
fawn — than  the  northern  ones.  We  have  seen  no  specimen  darker  than  an 
almost  unicolorous  warm  reddish-brown  form,  of  almost  the  same  tint 
as  that  of  Stenoptilia  pt&rodactyla  {fuscns) ;  certainly  we  have  examined 
nothing  that  could,  by  any  stretch  of  imagination,  be  termed  nearly 
black,  as  noted  by  Hodgkinson  (supra).  Rebel  notes  the  capture  of  a 
very  large  pale  coloured  $  in  the  middle  of  July,  1897,  at  Gampiglio. 
The  following  is  our  grouping  of  the  forms  tbat  have  come  under  our 
notice — 

(1)  White,  with  very  faint  washes  of  fawn-grey ;  hindwings  gny^tXs.  olbescenB, 
n.  ab. 

(2)  Whitish,  with  veiy  fednt  washes  of  ochreoas-brown ;  hindwingB  brown- 
grey  »paZZi(2acfyla,  Haw. 

(3)  The  whitish  ground  colour  very  reduced,  strongly  suffused'  wif&  ochreous- 
brown  ;  hindwings  red-brown— ab.  intermedia,  n.  ab. 

(4)  Brown,  costal  line  dark ;  inner  marginal  fringe  pale,  costal  point  (before 
fissure)  pale;  lightest  trace  of  faint  lobal  line;  hindwings  deep  red-brown =ab. 
(et  Tar.)  aeotica,  n.  ab. 

a.  var.  (an  ab.)  alheacenH,  n.Yar.  (an  n.ab.).  Ochrodaet'i^  var.,  Tutt, "  Knt.  Rec.," 
iii.,  p.  22  (1892).  PaUidactyla  var.(?),  Tutt,"Ent.  Rec.,"  iii.,  pp.  3S,  188  (1892); 
Hdgkn.,  "  Ent.  Rec.,"  iii.,  p.  186  (1892) ;  Tutt,  "  Ent.  R«c.,"  xiii.,  p.  129  (1901). 
Bertrami  var.,  Reid,  **  Ent.  Rec.,"  iv.,  p.  82  (1893). — Anterior  wings  of  a  whitidi 
colour,  the  upper  lobe  beyond  the  lunule  (reaching  from  fissure  to- outer  mai;^), 
the  costal  area  (from  lunule  for  a  short  distance  towards  base),  and  inner  marginal 
line  towards  base,  washed  with  very  faint  brownish-grey^ ;  the  eosfa  narrowly 
darker  brownish,  the  discalpoints  traceable ;  the  outer  marginal  line  dark  brownish ; 
the  frin^res  shiny-white.  The  hindwings  shiny-grey  (almost  of  same  tint  as  darker 
wash  of  forewings),  tending  to  be  mottled  ;  the  marginal  lines  lather  darker;  the 
outer  margin  of  Ist  and  2nd  plimitdes  dotted  with  dark ;  slight  traces  of  dark  scale- 
patch  towards  centre  of  hindmargin  of  3rd  pltunule ;  fringes  grey,  ratfiev  paler  than 
tint  of  hindwings. 

This  whitish  form,  so  far,  appears  to  he  recorded  only  from  Carlisle, 

Glasgow,  and  Aberdeen.     It  was  first  noted  as  being  bred  from  larvsB 

feeding  on  the  underside  of  the  leaves  of  Senecio  jacobaea  by  Reid  {FJnt. 

Recordy  iii.,  p.  22  ;    Proc.   Sth.  Land,   Ent.  Soc,  1891,  p.  148),  and 

afterwards  (Ent.  Rec,  iv.,  p.  82)  referred  by  Beid  to  the  same  species 

as  that  found  feeding  on  Achillea  millefolium.     It  is  still  open  to 

question  whether  we  have  here  a  distinct  species,  and  it  is  unfortunate 

that,  although  the  insect  was  bred  by  Beid  and  Eales,  the  details  of 

its  life-history  were  not  published  in  due  course.     Hodgkinson's  remark 

that  it  has  been  bred  from  Senecio  <iquaticm  (Ent.  Rec,  iii.,  p.  186) 

needs  confirmation. 

*  This  statement  as  to  so  unnsoal  a  foodplant  is  to  be  noticed. 
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p.  ab.  MUiea,  n.  ab.  Bmtrami,  Soath,  "  Ent./' xviii.,  pp.  280-281  (1885). 
Oehroda4styla  yar.,  Tutt,  "  Ent.  Rec.,"  iii.,  p.  22  (1892).  Oekrodaetifius,  Ban-., "  Lap. 
Brit.  Isles,"  pi.  413,  fig.  3  (1904). — Expanse  12  lines.  So  much  soffosed  with  an 
umber  tint  as  to  appear  abnost  entirely  of  this  colour,  but  the  whitish  ground  colour 
shows  itself  along  the  inner  margin,  and  again  in  a  narrow  ill-defined  stripe  from 
the  costa  to  the  digital  juncture  ;  the  scales  at  the  digital  juncture  hardly  darker. 
All  three  feathers  of  the  hindwings,  including  the  fringes,  are  lustrous  umber-brown, 
«nd  there  is  no  trace  of  darker  scales  along  the  inner  margin  of  the  3rd  feather.  The 
tibifB  of  hindlegs  whitish  to  their  middle,  then  brownish  to  the  tarsi ;  the  tarsi  are 
whitish,  and  have  three  narrow  brownish  rings.  Imago  emerged  July  21  st,  1885, 
from  larva  sent  from  Tillicoultry,  June  24th.  The  halfgrown  larvae  examined 
differed  from  a  fuUgrown  one,  in  that  the  dorsal  and  subdorsal  stripes  somewhat 
approached  purple-brown.  The  fuUgrown  larva  did  not  differ  from  ihat  of  diekro- 
aattylua  (abnsady  described  from  tansy,  Ent.,  xv.,  p.  146)  except  that  the  prolegt 
and  anal  daspers  of  the  yarrow-feeding  larva  were  tipped  with  black  instead  of 
brown;  the  position,  appearance,  and  hirsute  adornment  of  the  tubercles  were 
identical.  The  pupa  agreed  exactly  with  the  description  of  that  of  diehrodactyluM 
Qoe.  cit.)  (South). 

This  dark  form  is  merely  the  extreme  brownish -ochreoas  aberration 
that  the  species  reaches  in  Scotland.  Its  uniform  appearance  pives  it  a 
very  distinct  facies,  and  the  strong  development  of  its  discal  points  and 
deep  colour  combined,  suggest  somewhat  Stenoptilia  pterodactyla,  but 
not,  of  course,  in  any  critical  detail.  The  best  we  have  seen  were  taken 
by  Dalglish  at  Mauchline,  July,  1892,  and  are  almost  uniformly  brown. 
These  extremes  are  found  with  ab.  intermedia  in  the  north,  the  latter 
not  being  an  unusual  form  in  our  best  coloured  English  specimens. 

The  American  forms  of  this  species  have  been  described  as  follows : 

a.  marginidactyluB,  Fitch,  "  New  York  Rept.,"  i.,  p.  848  (1854).  Uarginv- 
daetyla.  Fern.,  "  Pter.  Nth.  Amer.,"  1st  ed.,  p.  33  ;  2nd  ed.,  p.  34  (1898) ;  I>jrar, 
•*  List  Nth.  Am.  Lep.,"  p.  444  (1902). — ^The  brown-bordered  plume  (P.  marginx- 
daetylus).  Tawny-brown,  the  forewings  varied  with  white  cloud-like  spots,  whereof 
there  is  one  on  the  outer  margin  towards  the  tip,  and  two  on  the  inner  margin ;  the 
apical  and  outer  margins  and  a  cloud-like  central  space  extending  from  the  cleft 
inwards,  are  of  a  dark  brown  colour ;  fringes  whitish,  brown  at  the  outer  and  inner 
apical  angles,  and  a  small  brown  spot  beyond  the  middle  of  the  inner  margin ; 
underside  and  hindwinffs  pale  tawny-brown ;  legs  white ;  thighs,  anterior  shanks, 
and  apical  third  of  the  nind  shanks,  brownish  on  their  outer  sides.  Wings  expand 
1  in.  Occurs  the  latter  part  of  June,  on  weeds  growing  along  the  borders  of 
meadows  (Fitch). 

p.  nebidaedactylus.  Fitch,  "  New  York  Rept.,"  i.,  p.  849  (1854).— The  cloudy 
plume  (P.  nebidaedaetylus).  Milky-white,  the  forewings  clouded  with  pale  tawnv- 
orown,  whidi  colour  occupies  the  basal  portion,  and  forms  two  broad  bands  towards 
the  apex,  the  last  one  often  faint  and  not  perceptible  on  the  inner  lobe ;  hindwings 
and  tneir  fringes,  and  the  underside  of  both  pairs,  of  the  same  pale  tawny-brown  colour; 
abdomen  white,  sides  and  stripe  on  the  middle  of  the  back  pale  tawny-brown  ;  legs 
white.  Win^  expand  1  in.  The  tawny  marks  on  the  forewings  are  often  obscure 
in  old  individuals,  and  sometimes  wholly  obliterated ;  still  the  species  may  be 
discriminated  by  the  pale  tawny  colour  of  the  hindwings,  and  the  under  sur&ce  of 
the  fore  ones  contrasting  with  the  whiteness  of  their  upper  surface.  It  is  our  most 
e<»nmon  species,  occurring  from  the  middle  of  June  till  the  middle  of  July,  in  yards 
around  dwellings,  frequently  entering  open  windows  in  the  evening,  being 
attracted  by  theiight  of  the  lamps  (Fitch). 

7.  hiaehoffi,  ZeU.,  "  Stett.  Ent.  Zeitg.,"  xxviii.,  p.  333  (1867) ;  "  Verb.  z.-b.  Ges. 
Wien.,"  p.  317  (1873). — Seven  <f  specimens,  some  in  very  poor  condition,  from 
variooB  parts  of  North  America,  which  Schlager  called  biaehoffi.  They  fully  agree 
in  the  colouring  of  the  win^s  and  legs  with  bertramt,  the  principal  difference  being 
in  the  hindlegs,  which,  in  the  best  examples,  are  (mite  plain  and  unicoloured,  whilst 
in  oehrodaet'^  and  hertrami  there  is,  at  least  at  the  tip  of  the  first  joint,  a  brown 
spot ;  the  best  examples,  too,  have  the  apex  of  the  first  lobe  somewhat  shorter, 
broader  and  lees  pointed  than  in  these  speeies  (Zeller). 

Later,  Zeller  wrote  that  it  was  nearest  to  bertrami,  not  only  by  the 
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markings  of  the  hind  fibulsB,  but  also  by  the  colour  of  the  wings^ 
the  less  pointed  apex  of  the  forewings,  and  by  the  unicoloured  whitish 
hindlegs.  The  first  specimens,  he  says,  he  received  from  Ohio,  worn 
specimens  being  taken  near  Beverly  in  early  July. 

a.  eervinidactifi.us.  Pack.,  "  Ann.  Lye.  Nat.  Hist.  New  York,"  x.,  p.  266  (1873).— 
One  (f .  Head  with  an  nnnsually  long  and  large  tuft  of  scales  pxDjecting  slightly 
beyond  the  second  joint  of  the  palpi.  Wings  shorter  than  usual,  and  broad  in 
proportion  ;  the  spht  in  the  primaries  quite  wort,  the  costal  division  Teir  broad, 
the  apex  triangular ;  the  apex  of  hinder  division  triangular,  the  outer  edge  reiy 
oblique,  the  hindermost  division  of  the  hindwings  shorter  and  narrower  than  usual. 
Body  and  wings  fawn-colour,  vertex  of  head  whitidii-fawn,  frontal  tuft  rather 
darker,  antennae  annulated  with  whitish-fawn  and  brown,  palpi  brownish.  Fore- 
wings  fawn-brown,  paler,  subochreous  along  the  inner  edge,  with  a  concolorons 
patdi  on  the  costa  a  little  within  the  apex ;  a  black  dot  just  above  and  near  the 
end  of  the  spiit.  Fringe  concolorous  with  tne  wing.  Hindwings  with  the  first  division, 
spoon-shaped  at  the  end,  the  third  feather  very  short  and  blunt  at  end ;  the  entire 
wings  fawn-colour,  with  no  dark  brown  scales  in  the  fringe  on  third  division.  Legs 
whitish-brown  ;  hind  pair  as  &r  as  middle  of  tibie,  beyond,  brown ;  spurs  paler. 
Beneath,  unifoimly  brown,  thickly  dusted  with  paler  scales,  with  a  Urge  pale 
cloud  on  the  costal  division  of  primaries.  Lengtn  of  body,  '48  in. ;  of  forewing, 
*43  in.  California  (Edwards).  This  species  may  at  once  be  known  by  its  short 
hindwings,  its  uniform  fawn-colour,  and  by  the  faded  ochieous  cloud  near  the 
apex  of  costal  division  of  forewings.  It  is  remotely  allied  to  P.  pterodaett^tu  of 
Europe,  but  differs  decidedly  in  the  costal  division  of  the  forewings  being  much 
more  acutely  produced.  Besides  these,  I  have  received,  through  Mr.  Edwards, 
two  other  species  of  this  genus  from  California,  but  too  imperfectly  preserved  for 
description  (Packard). 

Egolayimg. — The  moths  continued  to  pair  almost  every  night  for 
about  a  fortnight,  but  it  was  not  until  July  2nd,  1904,  that  eggs  were 
observed ;  these  may  have  been  laid  a  day  or  two,  but  certainly  not 
more,  as  a  careful  search  had  been  instituted  three  days  before.  As 
suspected,  the  reason  for  delay  was  due  to  the  inability  to  get  yarrow 
plants  with  the  flower-spike  in  the  right  stage  of  development.  The  $  s 
waited,  therefore,  until  the  flower-stem  had  run  up,  and  the  flower- 
head  had  opened  out  a  little.  The  ova  are  placed  either  on  the  flower- 
head  itself,  or  else  on  the  small  leaflets  closely  adjoining  the  flower^ 
heads  ;  on  one  head  the  ova  have  been  very  thickly  laid,  mostly  on  the 
top ;  in  one  instance,  a  cluster  of  about  a  dozen  had  been  all  placed  quite 
closely  together.  The  eggs  commenced  to  hatch  on  July  18th,  the 
egg-stage  having  lasted  about  14  days  (Bacot). 

Ovum. — The  eggs  are  of  a  pale  but  vivid  green  colour,  slightly 
more  opaque  or  cloudy-looking  than  usual  in  those  of  allied  species, 
and,  although  smooth  and  shiny  in  appearance,  they  are  without  the 
highly  varnished  look  that  plume  eggs  so  often  have.  In  shape,  they 
present  a  rather  rounded  oval  for  a  plume  egg,  with  low,  but 
irregular,  longitudinal  ribs.  These  ribs  are  very  low  and  vein-like, 
branching  from  one  another.  The  length  of  the  egg  *4mm. ;  thickness 
about  *2mm.;  width  about  *250mm.  [Unlike  the  ova  of  many  other  species, 
they  are  so  firmly  cemented  that  it  is  difficult  to  detach  them  from  the 
plant  without  injury,  and  then,  owing  to  the  plant-hairs  sticking  to 
them,  they  are  very  awkward  to  get  into  position  for  examination  on  the 
slide.]  (Bacot).  Eggs  laid  June  24th,  1881  (by  an  American  example 
of  biscJioffi).  Elliptical  in  outline  and  somewhat  flattened ;  the  longer 
diameter  -48mm.,  the  shorter  diameter  *8mm.,  the  surface  irregularly 
corrugated.  When  first  deposited  (?or  on  June  30th,  1881,  when 
received)  of  a  light  cream-colour,  or  almost  hyaline,   with  a  glossy 
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surface,  turning  after  two  days  to  deep  flesh  colour  (Fish  tests  Fernald, 
Pter.  Nth.  America,  p.  84). 

Habits  of  labva. — In  confinement,  eggs  laid  in  early  July,  1904, 
had  mostly  hatched  by  July  18th,  and  the  two  flower-spikes,  of  the 
potted  plants  on  which  they  had  been  deposited,  showed  signs  of 
withering  a  few  days  later,  when  a  careful  examination,  by  splitting  a 
portion  of  the  stem  lengthwise,  showed  that  the  pith  of  the  part 
examined  was  riddled  with  the  mines  of  the  young  larvie,  which  had 
bored  thereinto.  These  larvs  apparently  entered  at  the  axils  near  the 
flower-head,  from  which  points  they  mined  down  into  the  stem. 
Others,  however,  do  not,  at  first,  attack  the  pith,  many  apparently  feed- 
ing just  beneath  the  surface  in  the  juicy  cambium  layer,  where  they 
make  small  mined  tracks ;  the  favourite  feeding-position  would  seem 
to  be  at  the  junction  of  a  leafstalk  with  the  stem ;  the  damage  done  to 
the  plant  (compared  with  that  done  by  the  larva  of  P.  isodactylus)  appears 
to  be  very  little,  yet  the  plant  shows  the  attack  more  than  the  foodplant  of 
the  latter  species.  The  larvaa  evidently  hy  bernate  young.  They  are  rarely 
to  be  found  in  spring  till  mid- April,  or  even  early  May ;  they  have  then 
left  their  hybernacula,  and  have,  apparently,  entered  the  crown-shoot 
when  very  small,  jndgmg  from  the  slight  signs  of  entrance  that  are  trace- 
able; they  then  appear  to  clear  out  the  crown  as  it  grows,  eating  down 
into  the  ^oot,  and  mining  thus  for  a  considerable  distance.  At  this 
time  (May  8th),  no  lateral  shoots  appear  to  have  been  attacked,  and 
most  of  the  larvs  appear  to  be  in  their  penultimate  instar.  A  later 
lot,  found  May  22nd,  1904,  were  then  in  their  last  instar,  and  their 
presence  was  very  easily  detected,  compared  with  those  of  the  earlier- 
found  larvae.  In  some  cases,  the  affected  shoots  contained  two  larvsB, 
one  working  down  from  the  crown  in  the  usual  way,  the  other  having 
entered  at  an  axil  lower  down  the  stem,  and  so  mining  below  the  first 
one  (Bacot).  It  seems  impossible  to  determine,  from  the  stems  of 
yarrow  containing  the  early  spring  larvae,  where  hybernation  has  taken 
place ;  all  the  young  affected  shoots  received  from  Mr.  Ovenden,  and 
collected  at  Higham,  May  16th,  1904,  appeared  to  have  been  recently 
entered.  An  examination  of  the  same  plants  in  early  April  was  quite  fruit- 
less, as  there  were  no  traces  whatever  of  larvae,  nor  could  their  place  of 
hybernation  be  detected.  One  stem  contained  two  larvae ;  one  about  four 
inches  from  the  top  had  entered  at  the  point  where  a  leaf  left  the  stem ; 
a  narrow  tunnel  led  to  the  centre  of  the  stem,  which  was  hollowed  out 
and  much  stained,  and  in  this  was  a  larva  between  4mm.  and  6nmi.  in 
length.  A  second  had  bored  into  the  growing  point  of  the  same  stem, 
and  had  hollowed  out  a  chamber  of  some  8mm.  in  length,  which  was 
also  stained  brown,  andtn  this  was  a  rather  smaller  larva,  4mm.  in 
length,  within  8mm.  or  4mm.  of  the  evident  point  of  entry,  which  one 
would  suspect,  by  the  appearance  of  the  point  and  the  small  quantity 
of  material  eaten,  had  taken  place  not  more  than  five  or  six  days,  at 
most,  previously.  The  other  plants  examined  led  one  to  suppose  that 
the  lowest  hollows  may  have  been  formed  in  the  autumn,  and  that 
the  larvae  hybemate  whilst  exceedingly  small,  in  a  tiny  hollow  in  the  root- 
stock  near  the  point  of  a  bud,  i.e.,  from  which  a  stem  will  sj^ring  the 
succeeding  year  (Tutt).  Ovenden  writes  (in  litt.)  that  the  young  larvae 
of  (jr.  pallidactyla  (observed  May  16th,  1904)  appear,  when  very  young,  to 
mine  into  the  rising  flower-stalk,  feeding  much  like  P.  gonodaetyU, 
entering  sometimes  near  th^  root ;  wh^n,  however,  the  flower-stalk  is 
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well  ap,  the  better-grown  larvae  appear  to  attack  the  head,  but  do  not 
often  seem  to  eat  the  heart  out  of  the  rising  bloom-stalk  until 
fullgrown.  Sich  writes :  "  On  May  19th,  1904, 1  found  five  larvs  in 
stems  of  yarrow,  at  Ghiswick,  on  a  bank  close  to  the  river  Thames. 
Two  of  these  were  in  the  penultimate  instar.  One  of  them,  about 
to  change  its  skin,  was  resting  head  upwards  in  the  shoot  of  yarrow 
at  the  axil  of  a  leaf.  The  larva  chooses  this  angle  (where  the  leaf 
springs  from  the  stem)  to  enter  the  stem ;  it  does  not  bore  very  deeply 
into  the  stem,  preferring  to  come  out  and  make  a  fresh  hole  rather 
than  go  down  to  the  roots.  The  interior  of  the  yarrow  stem  is  rather 
soft,  and  very  juicy,  where  the  larva  likes  to  feed.  The  excrement  is 
thrown  up  in  a  heap  at  the  entrance  of  the  burrow.  In  the 
penultimate  instar,  the  larva  has  dark  purplish-brown  stripes,  which 
harmonise  very  well  with  the  similarly  coloured  young  stems  of  the 
yarrow.  The  youngest  shoots  of  the  yarrow  are  green,  but  they  are 
often  ornamented,  when  older,  with  deep  red-brown  lines.  In  the  final 
instar,  the  larva  loses  all  the  purple  colour,  being  at  first  of  a 
somewhat  olive  tint,  but,  as  it  approaches  maturity,  it  becomes  paler 
and  clearer  green,  and  has  a  less  solid  appearance.  One  was  fullgrown 
on  May  21st,  and  another  produced  a  parasite  on  the  same  day ;  the 
last  of  the  larvae  spun  up  June  9th.*'  Barrett  says  the  larvae  feed  in 
shoots  of  yarrow,  apparently  preferring  the  central  shoot,  and  eating 
downwards  towards  the  root,  and  Porritt  adds  that,  when  fullgrown,  the 
larva  leaves  the  shoot  for  pupation.  The  larva  of  G,  pallidactyla ,  he  says,  is 
rather  an  external  than  an  internal  feeder,  and  its  habits  vary  much  from 
those  of  G,ochrodactyla;  it  feeds  on  Achillea  millefolium  toid  A,  ptarpnica, 
attacking  the  top  of  a  young  shoot,  eating  out  the  heart  and  feeding 
downwards  for  a  short  distance  into  the  tender  young  stem,  then  leaves 
it  to  attack  another  young  shoot  in  the  same  manner.  Larvae  were  to 
be  found  at  Higham  until  May  26th,  1904,  when  most  were  fuUfed 
(Ovenden);  larvae  found  fuUfed  on  June  6th,  1900,  pupated  from 
June  12th,  at  Hazeleigh  (Baynor) ;  larvae  of  various  sizes  from  Tilly- 
coultry,  June  25th,  1886,  fed  up  and  pupated  in  due  course,  the  first 
moth  not  emerging  until  July  24th,  1886  (Porritt).  Ealtenbach,  who 
first  discovered  the  larvae  on  the  Continent,  found  them  on  May  16th, 
1867,  on  Achillea  ptarmicay  at  Aachen  (Aix),  living  solitarily  at  first, 
between  the  united  top  leaves,  but  later  boring  into  the  stem,  the  delicate 
pink  pith  of  which  they  eat  out  to  the  depth  of  an  inch,  the  presence  of 
the  larva  being  very  apparent  from  the  black  mass  of  frass  which 
it  turns  out  &om  an  especially-made  ejection  opening  (Pflanzenfeinde^ 
pp.  847-8). 

Labva. — Firtt  instar  (somewhat  grown,  July  21st,  1904) :  Bather 
short,  thick-set,  with  round,  black,  polished  head,  paler  brownish 
scutellum  and  anal  plates.  Body  pale  yellow,  of  even  thickness,  the 
skin  smooth  and  shinv  with  a  peculiar  yellow  spotting,  as  if  it  had 
little  globules  of  fat  beneath  it.  No  spicules  visible  with  an  1-inch 
objective,  hairs  tapering;  the  incisions  of  segments  dear  and  sharp; 
spiracles  somewhat  raised;  the  position  of  the  tubercles  seems  quite 
normal  for  the  group ;  on  the  meso-  and  metathorax  i  and  ii  are  near 
together,  i  slighUy  in  front  and  inside  ii ;  iii  and  iv  close  together,  v 
alone,  in  usuid  position  below.  The  hairs  of  the  same  colour  as  the 
body,  very  indistinct.  The  positions  of  the  taberdes  on  the  abdominal 
segments  appear  to  be  as  usual  (but  the  light  is  not  good  enough  for 
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a  detailed  description)  (Baoot).  PenuLtimaU  instar  (May  8th,  1904) : 
Short,  stout,  heavy,  of  the  PlatyptUia  (gcnodactyla)  type.  Head  of 
medium  size,  rounded,  of  a  pale  colour.  Length  (when  crawling) 
9mm.  to  10mm. ;  width  slightly  exceeds  2mm. ;  a  rather  longer, 
more  marked,  tapering  occurs  towards  anus  than  towards  head;  roughly 
cylindrical,  with  a  small  hut  distinct  lateral  flange ;  when  at  rest  or 
feeding,  it  retracts  itself  considerably,  the  tapering  being  then  short 
and  abrupt.  There  are  at  least  8  subdivisions  to  meso-  and  metathorax; 
and  at  least  three,  or  possibly  four,  to  each  abdominal  segment,  two 
small  anterior  ones,  and  another  small  posterior  one  after  a  large 
central  one,  but  the  larva  is  so  active  that  this  will  need  confirmation. 
The  segments  are  distinct,  and  the  incisions  clear,  but  the  latter  are 
not  deep,  nor  are  the  segments  greatly  swelled  as  in  some  of  the  species. 
In  its  general  outward  appearance,  the  larva  is  not  unlike  a  small 
•larva  of  one  of  the  Satyrids ;  this  effect  is  chiefly  due  to  the  alternate 
dark  and  light  stripes,  with  which  it  is  coloured,  for  of  course,  the 
small  neck-like  prothoracic  segment,  and  finely  tapered  anus,  with  its 
two  prolongations,  are  wanting.  Head  rounded,  tolerably  smooth  and 
shining,  but  hardly  polished;  colour  pale  semitransparent  yellow,  with 
dark  brown  mouthparts,  and  a  dark  brown  or  black  patch  surrounding 
the  ocelli;  it  can  be  partly  retracted  into  the  prothorax;  hairs  on  head 
weak  and  pale  ;  the  prothoracic  shield  is  chitinous  in  appearance,  and 
polished ;  the  anal  plate  is  much  rougher,  as  regards  surface;  both  are 
of  the  same  pale  yellow  colour  as  the  head ;  the  body  is  pale  whitish, 
with  just  a  tinge  of  yellow  in  it,  there  is  a  dark  mediodorsal  stripe  that 
ends  just  short  of  the  scutellum  ;  a  similar  subdorsal  stripe,  and  a  very 
broad  lateral  one  that  encloses  the  spiracles  within  its  area;  below  this 
band,  the  lateral  flange  is  white,  and  there  is  another  narrow  stripe  of 
the  same  colour  just  above  the  level  of  the  prolegs,  with  a  few  scattered 
dark  markings  below  it;  the  ventral  area  is  entirely  pale;  both  the  legs 
and  prolegs  are  pale,  the  latter  rather  long,  considering  that  the  larva 
is  practically  a  burrowing  one.  The  skin  presents  a  fine  coat  of  minute 
spicules,  and  also  a  coat  of  small  stiff  secondary  hairs  that  might 
almost  be  called  bristles,  these  hairs  are  very  numerous  in  comparison 
with  the  scattered  secondary  hairs  of  the  exposed  feeders;  both  the 
hairs  and  the  spicules  assist  in  heightening  the  contrast  of  light  and 
dark  stripes,  as  they  are  pale  on  the  former,  and  dark  on  the  latter. 
The  primary  setsB  are  quite  primitive  in  character,  save  that  their  bases 
are  somewhat  large  and  conspicuous ;  there  are  no  raised  skin  areas, 
and  no  tendency  to  form  warts.  It  is  remarkable  that  all  the  primary 
hairs  have  their  bases  situated  on  the  pale  areas.  The  bases  of  the 
setsB  are  black-rimmed,  while  the  hairs  themselves  are  pale  and  simple. 
The  position  of  the  tubercles  on  the  meso-  and  metathoracic  segments 
is — i  and  ii  some  little  way  apart  (further,  apparently,  than  in  P.  gtmo- 
dactyla),  on  the  mesothorax  set  almost  exactly  transversely,  on  the 
tfietiithorax  very  slightly  obliquely,  with  i  slightly  to  the  front;  iii  and 
iv  are  two  setse  some  little  distance  apart,  the  lower  hair  being  the 
larger ;  below  these,  and  slightly  posterior,  is  a  subprimary  seta,  while 
still  lower,  but  almost  in  line  beneath,  or  slightly  anterior  to  iii 
and  iv,  are  two  more  hairs,  a  strong  upper  v,  and  a  weak  lower  vi; 
above  the  leg,  but  below  the  flange,  are  two  hairs,  a  large  posterior  and 
a  smaller  anterior,  some  little  distance  apart,  these  form  tubercle  vii. 
On  the  abdominal  segments,  i  and  ii  are  set  trapezoidally,  and  well 
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apart,  ii  being  the  larger,  a  subsegmeatal  divisioa  coming  between 
them ;  iii  is  directly  above  the  spiracle ;  the  prespiracular  point  has, 
for  it,  a  large  and  distinct  plate  at  its  base,  and  is  rather  higher  than 
usual.  Below  the  spiracle,  iv  and  v  are  situated  close  together,  v  a 
little  above  iv ;  both  are  rather  small ;  there  is  a  triangular  group  of 
three  hairs  well  below  iv  and  v,  a  large  posterior  and  two  small 
anteriors ;  these  may  represent  vi  and  another  subprimary  tuberde ; 
below  these,  again,  is  another  group  of  three,  probably  the  basal  group 
vii.  The  spiracles  are  large,  with  broad  flat  black  rims ;  as  usual,  thos^ 
on  the  prothorax  and  8th  abdominal  segment  are  larger  than  the  others 
(Bacot).  Final  instar  (nearly  fullfed,  May  18th,  1904) :  Stout,  short, 
about  11mm.  long,  2mm.  wide  (reminding  one  much  of  the  larva  of  P. 
gonodactyla) ;  green,  with  no  pink  tinge,  of  a  dull  sage-green  tint  with 
white  bands,  looking  as  if  enamelled ;  these  are  (1)  a  broad  subdorsal 
band  (with  i  and  ii);  (2)  a  narrow  lower  one  above,  but  almost  including, 
iii ;  and  (8)  a  lateral  one  below  spiracles  and  on  flange ;  along  these 
white  bands,  the  secondary  hairs  seem  absent;  really  they  are  colourless 
on  these,  and  black  on  the  dark  areas  ;  the  tubercles  are  small,  with 
single,  short,  black  hairs ;  the  prolegs  on  short  props  (Chapman). 
Another  spun  up  for  pupation  (May  22nd,  1904) :  Length  12*  5mm.,  the 
greatest  width  about  2'75mm.;  segments  strongly  marked,  swollen,  but 
subsegments  not  at  all  distinct.  In  shape,  the  body  is  cylindrical,  and 
tapers  very  gradually  towards  either  end,  the  tapering  only  becoming 
noticeable  at  mesothorax  and  6th  abdominal  segment.  The  prothorax 
small  (head  not  visible  in  this  position) ;  anus  bluntly  pointed ;  the 
mesothorax  large  and  long  in  comparison,  but  both  the  metathorax 
and  1st  abdominal  short ;  the  Brd,  4th,  6th,  6th,  and  7th  abdominals 
fairly  long;  they  then  tail  off,  both  as  regards  girth  and  length. 
Colour  very  different  from  that  of  last  instar;  the  skin  appears  smooth  and 
shining,  of  a  bright  but  pale  green,  with  a  white  dorsal  area,  and  clear 
green  mediodorsal  stripe ;  there  is  also  a  broad  and  strongly  developed 
white  lateral  band.  The  prothoracic  plate  well  marked,  but  coloured 
much  the  same  as  the  rest  of  the  body  ;  the  anal  plate  not  so  distinct. 
The  head  is  still  pale,  with  black  ocelli ;  the  true  legs  and  prolegs  pale- 
coloured;  both  spicules  and  secondary  hairs  present,  and,  as  in  the 
earlier  instar,  the  latter  are  dark,  with  dark  bases,  on  the  green  areas, 
but  pale,  and  almost  colourless,  on  the  white  stripes.  The  primary  hairs 
are  long  and  tapering,  with  small  black  buttons  at  bases.  There  is  no 
trace  of  any  accessory  hair  behind  spiracle  (Bacot). 

Variation  in  colour  according  to  age  of  larv^b. — ^The  larva  is  of  the 
usual  Alucitid  form,  though,  perhaps,  a  little  more  slender  than  in  some 
species;  body  cylindrical,  stoutest  in  the  middle,  tapering  towards  the 
extremities ;  head  small  and  polished,  considerably  narrower  than  the 
prothorax;  segmental  divisions  well-defined,  the  skin  rather  glossy. 
When  about  a  quarter  of  an  hich  long^  the  ground  colour  is  pale  greyish- 
olive,  but  this  is  almost  hidden  by  dark  purplish-brown  dorsal  and 
subdorsal  stripes,  which  give  the  larva  a  very  dark  appearance  ;  head 
very  pale  straw-colour,  marked  with  smoky-brown;  the  ocelli  black,  and 
the  mandibles  reddish-brown  ;  frontal  plate  and  anterior  legs  polished 
black.  When  about  three-eighths  of  an  inch  long,  it  has  become  consider- 
ably lighter  in  colour ;  the  ground  colour  is  glaucous-green,  the  dorsal 
and  subdorsal  stripes  purple,  but  more  interrupted  than,  and  not  so  wide  as, 
in  the  earlier  stage ;  head  of  the  same  pale  straw-colour,  but  not  so  much 
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clouded  with  darker,  though  the  ocelli  are  still  black,  and  the  mandibles 
teddish -brown ;  the  frontal  plate  is  gradually  becoming  pale  like  the 
head,  the  black  being  confined  to  the  £ront  in  some  specimens,  in  others 
to  a  black  edging,  more  or  less  broken  all  round.  Ground  colour  of  the 
ventral  area  and  the  prolegs  uniformly  glaucous-green,  the  anterior 
legs  BOW  ringed  with  black  only.  Fullgrown  (about  half  to  five-eighths 
of  an  inch),  the  larva  has  a  still  paler  appearance.  Ground  colour 
bright  pea-green ;  head  very  pale  straw-colour,  faintly  tinged  with 
green ;  the  large  ocelli  intensely  black,  and  consequently  very  conspicu- 
ous ;  the  mandibles  reddish-brown ;  the  frontal  and  small  anal  plate  of 
the  same  bright  green  as  the  ground  colour ;  the  dark  green  (slightly 
brownish  anteriorly)  pulsating  dorsal  vessel  forms  the  dorsal  stripe ; 
between  it  and  the  spiracular  region  are  two  greyish-white  stripes,  on 
which  the  small  black  tubercular  spots  may  be  seen;  below  the 
spiracles  is  a  still  cleaner  and  more  conspicuous  white  stripe;  spiracles 
black.  Ventral  surface  uniformly  of  the  same  bright  green  as  the 
dorsal  area ;  at  the  front,  and  at  the  base  of  each  anterior  leg,  is  an 
intensely  black  spot ;  the  prolegs  are  finely  margined  with  black. 
It  will  be  seen  by  comparing  this  description  with  that  of  Buckler's 
description  of  the  larva  of  G,  och-odactyla  {dichrodactylus)  (Buckler's 
Larvae^  ix.,  p.  888),  that  both  species  correspond  in  having  three 
lorms  of  colouring  in  the  different  stages  of  growth,  and  the  resem- 
blance of  the  adult  larvae  particularly  shows  the  close  relationship  of 
the  two  species,  whilst  the  differences,  apart  from  the  foodplants,  are 
sufficiently  wide  to  separate  them  (Porritt). 

Foodplants. — Achillea  millefolium  (Bdssler),  A,  ptarmica  (Ealten- 
bach),  [Senecio  aquaticus  (Hodgkinson  teste  Eales),]  Senecio  jacobasa 
(Reid),  [Artemieia  vulgaris  (Sorhagen),  Artemisia  campestris  (Walsing- 
batn)]. 

Pupation. — The  full-grown  larva  of  G.  pallidactyla  (like  that  of  G, 
ochrodactyla)  leaves  the  shoot  in  which  it  has  fed,  and,  forming  a 
silken  pad,  attaches  itself  for  pupation  to  a  stem  or  other  part  of  the 
plant ;  one  was  found  that  had  pupated  in  a  shoot  of  yarrow 
(Chapman) ;  Porritt  also  notes  that  it  leaves  the  shoot  in  which  it 
has  fed,  and  affixes  itself  by  the  tail  to  the  outside  of  the  stem  or  leaf, 
etOt.  A  pupa  was  found  attached  to  a  stem  of  Galium  verum,  growing 
near  Achillea  millefolium,  on  July  11th,  1899,  at  Hazeleigh  (Baynor) ;  a 
pupa  fastened  to  a  grass-culm  on  June  8th,  1894,  at  Benfleet  (Whittle); 
a  pupa  found  on  May  26th,  1904,  spun  up,  fully  exposed,  on  the 
underside  of  a  young  yarrow  leaf,  attached  by  the  cremaster  to  a  silken 
pad,  the  head  upwards,  standing  normally  close  against  the  midrib, 
except  that  the  head  projects  slightly ;  in  tint  not  very  unlike  that  of 
the  main  rib  of  the  leaf  (Ovenden).  The  larva  spins  a  silken  pad,  and 
then  seems  to  rest  with  the  head  turned  inward  ventrally  ;  after  being 
fixed  in  position,  it  shows  the  fine  and  very  numerous  transverse 
striations  (that  are  fr^uently  so  marked  a  feature  of  plume  pupaa) 
through  the  skin  of  the  dorsal  area  (Bacot).  A  pupa  found  on  a  stem 
of  Artemisia  campestris  (no  Tanacetum  near)  (Jordan,  Ent.  Mo.  Mag,, 
zviii.,  p.  76).  The  pupa,  at  first  green,  later  changing  to  earthy-brown, 
was  found  suspended  freely,  without  a  cocoon,  by  the  anal  end,  attached 
to  the  surface  of  a  shoot  of  Achillea  ptarmica  (Ealtenbach). 

Pupa. — The  pupa  is  of  a  fine,  delicate,  though  fairly  bright,  greoA 
eolour,    with    finely    projecting   beak ;    the    mesothorax    somewhat 
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prominent,  and  remarkable  for  its  double,  white,  dorsal  ridge;  the 
wings  finely  striated  with  white,  and  much  swollen  at  the  inner 
margin,  where  the  hindwing  projects ;  there  is  a  well-developed  supra- 
spiracular  white  line  extending  from  the  base  of  the  wing  to  the  anusj 
whilst  the  abdominal  segments  are  also  lined  with  white  longi- 
tudinally, and  a  mediodorsal  linear  depression  extends  from  the 
mesothorax  to  the  anus,  an  extension  of  the  more  highly-developed 
depression  between  the  two  prominent  ridges  of  the  mesothorax;  the 
prominent  apex  of  the  beak,  the  mesothorax,  and  the  anal  points,  tinged 
with  reddish-brown  [Tutt,  May  27th,  1904,  from  pupa  found  at 
Higham.]  Pupa  18*5mm.  long,  2*5mm.  wide  at  mesothorax,  and 
2mm.  at  the  4th  abdominal.  Seen  dorsally,  there  is  a  great  deal  of 
the  bulbousness  of  thorax  noticeable  in  many  ''plume"  pups;  seen 
laterally,  the  beak  in  front,  and  the  dorsal  ridge  or  crest,  take  away  a  good 
deal  of  this.  The  pupa  is  of  a  delicate  green  tint,  with  reddish-pink 
outlining  the  ridges  on  the  meso-  and  metathorax ;  a  darker  shade  under 
the  beak ;  the  head  dorsally,  prothorax,  and  part  of  mesothorax  white ; 
there  is  also  a  white  lateral  line  as  in  the  larva.  Dorsal  line  darker. 
The  spiracle  is  on  an  interrupted  paler  line ;  there  is  a  narrow  con- 
tinuous one  above ;  then  a  broader,  darker  band ;  then  a  very  broad 
pale  one  besides  the  dorsal  line,  divided,  however,  into  two  by  a  slender 
dark  line ;  below  the  white  lateral  line  is  a  darker  one,  a  pale  one,  a  very 
narrow  dark  one,  then  pale;  the  wings  and  appendages  pale,  the  hollows 
darker ;  the  neuration  marked  by  raised  white  ribs ;  some  of  the  hollows 
between  these,  at  the  dorsal  marginal  portion,  pinkish-olive.  The 
beak  projects  beyond  the  ventral  line,  but  its  lower  margin  curves 
regularly  to  the  face  and  maxillte  (Chapman,  May  26th,  1904). 
[The  pupa  from  which  the  following  description  is  made  has  failed  to 
free  the  antennae  successfully  from  the  head,  and  they  have  not  fallen 
into  their  proper  grooves,  and  the  pupal  head  is  bent  forward,  so  that 
the  well-developed  central  spine,  or  nose-horn,  which  stands  out  as  a  stout 
beak,  projects  ventrally,  instead  of  directly,  forwards,  as  it  probably 
ought.]  The  pupa  is  green,  with  white  markings  and  over-colouring. 
It  is  quite  smooth,  so  that  even  tubercular  bristles  seem  to  be  quite 
absent.  At  the  Srd  and  4th  abdominal  segments  it  is  fairly  cylindrical, 
tapering  slightly,  and  then  more  rapidly,  to  the  cremaster,  which  consists 
of  the  forward  and  terminal  groups  of  fine  hooks,  each  group  rather 
small.  The  only  sculpturing,  beyond  the  pronounced  beak,  is  a  strongly- 
marked  ridge  on  either  side  of  the  dorsum  of  the  mesothorax,  the 
median  line  being  at  the  bottom  of  a  groove  between  them.  The 
median  line  is  an  indication  of  a  suture.  The  ridges  are  white, 
conspicuous  on  the  green  ground  colour,  approximate  as  they  proceed 
backwards,  where  they  are  broader,  and  tinted  with  pale  reddish-brown ; 
at  the  posterior  margin  of  the  segment  they  do  not  quite  meet,  the 
median  line  intervening;  or  they  might  be  described  as  meeting 
without  uniting.  On  the  prothorax  there  are  no  such  ridges,  but  the 
surface  is  waved  upwards  where  they  would  have  been,  if  present. 
On  the  metathorax.  the  same  ridges  aVe  present,  just  meeting  at  its 
margins,  but  leaving  a  hollow  between  them  at  the  middle  of  the 
segment ;  they  are  here  broad,  flat,  white,  with  a  brownish  wash  at 
their  margins.  On  the  1st,  2nd  and  8rd  abdominal  segments  the  same 
ridge  is  present,  but  fainter  on  each,  till,  on  the  4th,  one  must  say  it  is 
absent,  though  some  coloration,  etc.,  suggests  that  it  really  proceeds  along 
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all  the  sef^mentB  in  an  evanescent  form ;  on  the  Ist,  2nd  and  8rd  ab> 
dominals  the  ridges  are  broad  and  flat,  further  apart  on  each  segment,  and 
on  its  hinder  maigin,  where  they  form  a  low  prominence.  To  return  to  the 
thorax,  where,  only,  they  are  a  prominent  feature,  each  is  divided  by 
transverse  lines  into  a  slightly  beaded  structure,  and,  together,  they 
form  a  great  prominence  on  the  posterior  margin  of  the  mesothorax. 
The  same  transverse  lines,  that  form  the  beaded  structure  on  the 
thorax,  exist  all  round  the  abdominal  segments,  as  far  back  as  the 
intersegmental  membrane,  and  are  eleven  or  twelve  in  number.  On 
the  2nd  abdominal  segment,  they  are  about  twenty  on  the  segment 
proper,  and  ten  or  twelve  on  the  posterior  subsegment  that  appears  to 
correspond  with  the  intersegmental  membrane  of  free  segments.  A 
conspicuous  white  stripe  passes  subspiracularly  along  the  abdomeu, 
and  is  on  a  slightly  raised  surface.  Oreen  lines  exist  dorsally,  snb- 
dorsally  in  a  slight  hollow  below  the  dorsal  ridgee,  and  a  slightly 
whiter  line  below  this.  The  spiracles  are  faintly  raised  rings  with 
hardly  darker  margins.  The  wings  have  the  Dervures  well  marked  in 
whitish  raised  lines,  rather  broad  and  rounded ;  all  the  nervures 
shown  are  simple,  except  the  median,  which  has  three  branches,  and 
what  looks  like  the  subcostal,  but  is  really,  no  doubt,  one  portion  of 
the  radial,  which  has  two.  The  margin  beyond  "  Poulton's  line  "  is 
well  marked,  and  reaches  as  a  fine  point  to  the  apex  just  beyond  the  edge  of 
the  8rd  abdominal  segment.  The  3rd  legs  extend  beyond  the  margin  of 
the  4th  abdominal,  and  the  2nd  legs  are  a  little  shorter.  The  antennaa 
do  not  reach  half  way,  but,  not  being  in  their  grooves,  their  relations  are 
not  correctly  shown.  [Described  June  14th,  1899,  from  pupa  found 
wild  by  Baynor,  near  Maldon.]  The  pupa  is  a  little  over  *5  inch  long, 
and  exactly  of  the  shape  of  that  of  G,  ochrodactyla  as  described  by 
Buckler  {antea,  p.  282),  though,  perhaps,  a  little  stouter,  as  it  can 
hardly  be  called  "  slender,'*  the  word  applied  by  Buckler  to  that  species. 
It  has  a  longish  beak  in  front,  projecting  at  a  slight  angle  down- 
wards from  the  head,  pointed  at  the  tail ;  the  wing-cases  of  moderate 
length,  well-developed,  and  the  ends  of  the  leg-cases  projecting  free 
from  the  abdomen.  The  colour  is  bright  pale  green,  dorsal  line 
darker  green,  edged  on  the  thorax  with  white  ;  beak  white  above,  rust- 
colour  at  the  sides ;  there  is  also  a  conspicuous  streak  of  this  rust- 
colour  on  the  hind  part  of  the  thorax,  and  the  same  colour  also  appears 
(but  more  faintly)  on  the  abdominal  point,  and  at  the  tips  of  the 
leg-cases ;  subdorsal  line  dark  green,  lateral  line  white.  Ventral 
surface  pale  green  with  darker  green  lines,  and  the  wing-cases  with 
whitish  rays  (Porritt). 

Time  of  appearance. — The  species  is  single-brooded,  occurring  in 
June  and  July,  and,  in  late  seasons,  odd  specimens  are  occasionally 
taken  in  August,  but,  on  the  whole,  the  species  is  considerably  earlier 
than  G.  ochrodactyla,  which  rarely  occurs  before  July,  and  frequently 
is  found  in  August ;  Reid  also  observes  that,  in  Aberdeenshire,  G,  palli- 
dactyla  occurs  in  June  and  July.  This  time  is  apparently  conditioned 
by  the  flowering  of  the  respective  foodplants.  In  America,  Fernald  notes 
it  as  occurring  on  June  24th,  in  Maine ;  June  10th-27th,  in  Massa- 
chusetts; June  28rd  to  July  17th,  in  New  York;  May,  in  Missouri; 
June  llth-16th,  in  Colorado ;  June  lst-18th,  in  California.  Stange 
observes  that,  near  Friedland,  the  imago  appears  to  fly  somewhat 
earlier  than   G.   ochrodactyla ;   in   the  Hamburg  district,   it  occurs 
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in  June  (Sauber),  also  in  Pomerania  (Biittner);  m  early  July,  at 
Aachen  (Ealtenbach)  ,in  Hanover  in  Jaly  (Olitz),  and  at  Gottingen,  in 
July  (Jordan) ;  whilst  at  Wiesbaden,  June  and  early  July  (£U)S8ler)» 
and  at  Waldeck,  mid- June  to  beginning  of  July  (Speyer),  are  also 
recorded*  In  France,  Duponchel  gives  June  for  the  Dept.  du  Nord, 
and  Leech  found  it  in  Normandy,  at  Tancarville,  June  14th-16th, 
1890.  Teich  gives  from  June  17th  to  July  22nd,  in  the  Riga  district. 
Exact  dates  available  are  as  follows :  Bred  June  28rd,  and  following 
days,  from  larvaB  found  June  8rd,  1860,  at  Wiesbaden  (Bossier).  June 
17th,1829,atPortland  (Dale);  July  18th.20th,  1872,  at  Witherslack ;  July 
19th,  1872,  at  Grange  (Hodgkinson) ;  July  lst-20th,  1874,  at  Low 
Ooniscliffe;  July  18th,  1878,  at  Witherslack  (Sang);  July  21st, 
1876,  at  Witherslack  (Threlfall);  July  10th,  1877,  at  Witherslack 
(Hodgkinson) ;  imagines  fairly  common,  July  15th,  1878,  at  Brandon 
(Bower);  July,  1879,  at  Dutton  (Hodgkinson);  July  4th,  1888, 
at  Deal  (Tutt) ;  imagines,  early  July,  1888,  common,  at  Dover 
(Coverdale) ;  July,  1884,  at  MiU  Hill  (South) ;  July  21st,  1885,  bred 
from  Tillicoultry  (South);  bred  July  24th,  1885,  and  following  days, 
from  Jarv8e  from  Tillicoultry  (Porritt) ;  July  lst-4th,  1885,  at  Dctfd, 
(Tutt) ;  July  4th,  1886,  at  Linwood,  near  Paisley  (Mackay) ;  July 
21st,  1886,  in  the  Isle  of  Purbeck  (Bankes)  ;  June  27th,  1887,  at 
Sanderstead  (Sheldon) ;  July  12th,  1887,  at  Corrie  (Dalglish) ;  July 
14th-16th,  1887,  at  Westcombe  Park  (Tutt) ;  July  16th,  1887,common, 
at  Askham  Bog  (Porritt) ;  June  26th,  1889,  at  Maidenhead  (Tutt)  ; 
June  28th  to  July  12th,  1889,  at  Brentwood  (Raynor) ;  July  6th,  1890, 
at  Lochwinnoch  (Dalglish) ;  July  14th,  1890,  at  Bundoran  (Johnson) ; 
July  14th,  lb90,  at  Brentwood  (Raynor) ;  August  10th,  1890,  at 
Shoeburyness  (Whittle) ;  July  4th,  1891,  at  Strangford  Lough  (Watts) ; 
July  5tb,  1891,  at  Brentwood  (Raynor) ;  July  9th,  1891,  in  the  Isle  of 
Purbeck  (Bankes) ;  early  July,  1891,  abundant  at  Newbury  (Eimber) ; 
July  17th,  1891,  at  Leigh  (Whittle) ;  June  23rd,  1892,  at  Wareham 
(Bankes) ;  July  10th-27th,  1892,  at  Aldeburgh  (Cruttwell) ;  July  15th, 
1892,  at  Mauchline  (Dalglish) ;  July  27th,  1892,  at  Benfleet  (Whittle) ; 
July  80th,  1892,  at  Witherslack  (Arkle) ;  imagines,  June,  1898,  at 
Buckerell  (Riding) ;  June  26th,  1898,  at  Giffnock  (Dalglish) ;  July  7th, 
1898,  at  Aberdeen  (Home) ;  July  5th-22nd,  1894,  at  Panton,  and 
July  22nd,  1894,  at  Brentwood  (Raynor) ;  second  week  in  July,  1894, 
at  Stonehaven  (Dalglish) ;  July  22nd,  1894,  at  Canvey  (Whittle) ;  June, 
1895,  at  Glen  Lochay  (Morton)  ;  June  20th,  1895,  at  Giffnock ;  June 
80th,  1895,  at  Crookston  (Dalglish) ;  July  10th,  1895,  at  Canvey 
(Whittle) ;  June  26th,  1896,  at  Crookston  (Dalglish) ;  July  6th,  1896, 
at  Corsemalzie  (Gordon)  ;  July  lst-9th,  1897,  at  Canvey  (Whittle) ; 
July  9th,  1897,  at  Cromer  (Mclntyre) ;  an  imago,  July  13th,  1897,  at 
Buckerell  (Riding) ;  July  17th,  1897,  at  Crookston  (Dalglish) ;  July 
11th,  1898,  at  Bushey  Heath  (Barraud) ;  July  12th,  1898,  at  Danbury 
(Raynor) ;  July  20th,  189S,  at  Leytonstone  (Mclntyre) ;  imago,  July 
80th,  1898,  at  Chiswick  (Sich) ;  July,  1899,  at  Boscombe  (Robertson) ; 
July  Ist,  7th  and  12th,  1899,  at  Hazeleigh  (Raynor) ;  July  21st,  1899, 
at  Benfleet  (Whittle) ;  an  imago,  July  28th,  1899,  at  Chiswick  (Sich)  ; 
June,  1900,  at  Enfield  (Edelsten) ;  June  21pt,  1900,  at  Bowling,  and 
June  29th,  1900,  at  Crookston  (Dalglish) ;  July  24th,  1900,  at  Shoe- 
buryness (Whittle) ;  July  15th,  1901,  at  Nortbey  Island  (Raynor)  ; 
July  17th,  1901,  at  Newton  (Dalglish);  Auc^ust,  1901,  at  Ipswich, 
August  2nd,  1901,  and  following  days,  at  Yoxford  (Pyett) ;   August 
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12th,  1902,  and  July  17th,  1908,  in  the  Isle  of  Purbeck  (Bankes) ;  June 
2dth,  July  5th,  28rd,  1908,  at  Keswick  (Beadle) ;  June  80th,  1908,  in  the 
Norfolk  Broads  (Edelsten) ;  July  12th,  1908,  in  the  Isle  of  Purbeok 
(Bankes) ;  July  21st,  1908,  at  Hazeieigh  (Baynor) ;  mid-July,  1908,  at 
Muoking  (Burrows) ;  bred  June  26th,  1904,  from  larva  found  June 
8th,  1901,  at  Benfleet,  others  captured  on  July  7th,  1904,  at  North 
Shoebury  (Whittle);  July  6th-18th,  1904,  at  Witherslack  (James) ;  July 
16th,  1904.  in  the  Isle  of  Purbeck  (Bankes) ;  July  6th-28th,  1906,  at 
Great  Wakering,  July  16th.  1906,  on  Thundersley  Common  (Whittle) ; 
July  14th-28rd,  1906,  in  the  Strood  district  (Ovenden). 

Habits. — The  imago  is  very  difficult  to  find  and  to  dislodge  from  its 
hiding-places  during  the  daytime,  but  may  be  occasionally  disturbed 
in  the  late  afternoon  from  among  its  foodplant.  Towards  evening  it  is 
readily  made  to  stir,  and  is  to  be  seen  later  banging  about  on  the  flower- 
ing shoots  of  yarrow.  Bower  observes  that  it  was  flying  commonly  in  the 
late  afternoon  in  mid- July,  1878,  at  Brandon,  among  Achillea  millefolium ; 
Bankes  notes  it  as  being  on  the  wing,  in  the  Isle  of  Purbeck,  in  the  evening, 
amongst  rough  herbage,  where  A.  millefolium  is  plentiful,  and  observes 
that  it  continues  to  fly  till  about  dusk,  and  perhaps  later  ;  whilst  in  mid- 
July  both  sexes  have  been  taken  on  the  wing  at  8.46  p.m.  It  is 
recorded  as  flying  at  dusk  about  the  foodplant  at  Witherslack  (James), 
at  Sanderstead  (Sheldon),  at  Buckerell  (Biding),  at  Boscombe 
(Robertson),  at  Pitcaple  (Beid),  near  Bheemess  (Walker).  Whittle 
notes  that,  from  July  6th-28th,  1906,  he  found  it  flying  earlier  in  the 
evening,  where  there  is  a  good  growth  of  milfoil  at  Great  Wakering, 
whilst,  later,  an  occasional  example  was  taken  at  sugared  flowers  of  milfoil 
or  wild  carrot.  Barrett  observes  that  the  moth  hides  by  day  in  the 
tufts  of  its  foodplants,  keeping  very  closely  concealed,  and,  if  shaken 
out,  is  hardly  to  be  induced  to  more  than  scramble  away  to  another 
place  of  concealment;  at  early  dusk  it  flies  gently  about,  and  is  readily 
seen.  Miss  Eimber  observes  that  it  only  flies  after  dusk,  and  that,  in 
early  July,  1891,  in  a  piece  of  swampy  ground  near  Newbury,  hundreds 
of  specimens  were  seen  flying  at  night,  whilst  hours  of  laborious 
beating  in  the  daytime  failed  to  disturb  a  single  specimen  from  among 
the  heath,  rushes,  and  yarrow.  It  has  been  taken  at  light  at  Pan  ton 
(Raynor),  at  Ipswich  (Pyett),  at  Bushey  Heath  (Barraud),  at  Boscombe 
(Robertson),  at  Dutton  (Hodgkineon)*,  at  Norwich  (Barrett).  The 
imagines  pair  during  the  late  evening  and  night  (Bacot).  Sorhagen 
says  that  on  one  occasion  he  found  a  pair  of  G.  pallidactyla  {bertrami) 
in  copula  on  Artemisia  vultjari*. 

Habitat. — The  habitats  of  this  species  are  very  varied.  We  have 
taken  it  on  sandy  banks  by  the  roadside,  between  Deal  and  Sandwich; 
on  waste  ground  that  had  been  shut  in  for  building-purposes,  and  that 
became  covered  with  yarrow,  in  1887,  at  Westcombe  Park,  where  it  was 
most  abundant ;  a  few  plants  of  yarrow  that  had  been  allowed  to  grow  in 
the  garden  were  also  attacked.  It  abounds  in  the  yarrow  plants  growing 
on  the  waste  places  edging  the  path  by  the  side  of  the  Thames,  from 
Maidenhead  to  Cookbam,  and  also  on  the  waste  places  by  the  side  of 
the  road  at  the  foot  of  tbe  Leas  at  Folkestone.  It  is,  like  Platyptilia 
tfonodactyla,  essentially  a  species  of  waste  ground,  but  confined  to  those 
places  where  Achillea  millefolium y  or  A,  ptarmica,  is  the  prevalent  plant, 
whilst  P.  tjonodactyla  is  confined  to  places  where  Tussilago  farfara  runs 
rampant.     Barrett  says  that  it  is  common  among  its  foodplants  on  the 
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rough  ground  on  which  they  grow,  very  often  in  open  spaces  at  the 
sides  of  lanes  and  roads,  also  fields,  railway  embankments,  hillsides, 
rocky  places,  and  quarries,  in  all  the  southern  and  eastern  counties, 
particularly  those  along  the  coast.  Whittle  notes  it  as  occurring^ 
on  the  river-wall  at  Shoeburyness.  Beadle  observes  that  it  is 
common  on  the  marshes  at  the  foot  of  Derwentwater,  and  at 
the  head  of  Bassenthwaite,  whilst  Miss  Eimber  records  it  as  very 
abundant  on  a  piece  of  swampy  ground  at  Newbury.  It  occurs  on 
the  banks  of  a  small  stream  near  Aberdeen  (Home),  on  a  railway  bank 
at  Mill  Hill  (South),  on  the  railway  banks  near  Hartlepool,  also  in 
Hesleden  Dene  (Gardner),  and  on  the  edge  of  a  pasture  field  at  Buckerell 
(Biding).  Bankes  notes  {in  litt,) :  *'  The  imagines  have  occurred  to  me 
in  four  different  spots  inside,  and  one  just  outside,  the  Isle  of  Purbeck. 
The  specimens  have  been  taken  on  a  variety  of  soils,  including  lime- 
stone, stiff  clay,  and  gravel."  Near  Carlisle,  it  occurs  on  grassy  borders 
of  moors  amongst  yarrow  (Day).  Sorhagen  says  that,  at  Hamburg,  he 
captured  O.  pallidactyla  {hertrami)  on  the  same  ground  where  G.ochrodac- 
tyla  occurs,  the  former,  however,  always  resting  on  Artemisia  vulgaris, 
whilst  the  latter  confines  its  attention  to  Tanacetum,  At  Wiesbaden,, 
the  insect  is  common  on  Achillea  ptarmica,  but  on  the  borders  of  woods 
it  appears  to  frequent  Achillea  millefolium  (Bossier).  Near  Friedland,. 
it  occurs  in  a  sandy  woodland  field  amongst  A,  millefolium.  (Stange). 

Localities. — Widely  distributed,  but  locally  confined  to  its  food- 
plant,  throughout  the  British  Isles.  Aberdeen:  Aberdeen,  Pitcapie  district 
(Reid).  [Anolbsba  (Barrett).]  Aktkim  :  near  Belfast  (Watts).  Armagh:  Bandoran 
(Johnson).  Ate:  Mauchline (Dalglisb).  Berks:  Newbury (Kimber),  Maidenhead 
(Tutt).  Bute  :  Gorrie,  Arran  (Dalglish).  Gambridoe  :  Gambridge  (Stainton).  Gayam  : 
Farnham  (Kane) .  Cheshire  :  Bromboroagh  Pool, Wirral  (Ellis),  Chester  (Newstead), 
Holford  (Day),  Birkenhead  (Stainton).  Clackmannan:  Tillicoultry  (South).  Cork  r 
Glandore,  Ummera  Woods,  near  Timoleague,  CourtmaoBherry  (Donovan),  Cork  (Car- 
penter). Cornwall  :  Penzance  (Marquand).  Cumberland  :  Carlisle  (Day),  Keswick 
(Beadle),  Lake  district  (Stainton).  Derby:  Derby  district  (Garneys).  Devon:  Buckerell, 
not  common  (Biding).  Donegal:  Coolmore  (Johnson).  Dorset  :  Isle  of  Purbeck, 
Wareham  (Bankes).  Down:  Strangford  Lough  (Watts).  Dublin:  Howth  Hart), 
Kingstown,  near  Lucan  (Kane).  Dumbarton:  Bowling  (Dalglish).  Durham: 
Darlington  (Stainton),  Gonisclifie,  near  Darlington  (Sang),  Hartlepool,  Hesleden. 
Dene  (Gardner).  Edinburgh:  near  Edinburgh  (Barrett),  Kirknewton  (Evans^. 
Essex  :  Aveley  (Bacot),  Brentwood,  Danbury,  Hazcleigh,  Northey  Island  (Baynor), 
Leigh,  Southend,  Shoeburyness,  North  Shoebury,  Ganvey,  Benfleet,  Great  Wakering, 
Thuudersley  Common  (Whittle),  Leytonstone  (Mclntyre),  Colchester  (Harwood)^ 
Mucking  district  (Burrows).  Fife  :  Otterston  (Evans).  Galway:  Cloubrock (Dillon), 
Gonnemara — Glendalough  (Kane).  Glamorgan  :  common  (Barrett).  Gloucester  : 
scarce,  Almondsbury  (Hudd),  Bristol  (Stainton).     Hants  :  iple  of  Wight — Ventnor 

i South),  Bournemouth,  Boscombe  (Bobertson),  Southampton  (Buckell).  Herts: 
)ushey  Heath  (Barraud),  Hailey,  near  Hoddesden  (Bacot).  Isle  of  Man: 
Maughold,  Bamsey  (Gassal),  Kent:  Dover  (Goverdale),  Deal,  Westcombe  Park, 
Strood,  Folkestone  (Tutt),  Higham  (Ovenden),  near  Sheerness  (Walker),  Darenth 
Wood  (Wood),  Aikham,  Pembury  (Stainton).  Kincardine  :  Stonehaven 
(Dalglish).  Lanark  :  Carluke  (Morton),  Newton,  Glasgow  dist.  (Dalglish). 
Lancashire:  Grange,  Dutton  (Hodgkinson),  Manchester  (Stainton).  Lincoln: 
Panton  (Baynor),  Ashby,  near  Brigg  (Gassal).  Middlesex:  Hendon,  Mill  Hill 
(South),  Enfield  (Edelsten),  Chiswick  (Sioh).  Norfolk  :  King's  Lynn  (Atmore), 
Cromer  (Mclntyre),  Norfolk  Broads  (Edelsten),  Norwich  (Barrett),  Brandon 
(Bower),  Thetford  (Walsingham).  NoRTHrMBEBLAND  :  Newcastle  -  on  -  Tyne 
(Stainton).  Pembrokeshire  :  common  (Barrett).  Perthshire  :  Dunblane 
(Henderson),  Glen  Lochay  (Morton).  Benfrew  :  near  Paisley  (Dunsmore),  Lin  wood 
(Mackay),  Giffnock,  Crookston,  Lochwinnooh  (Dalglish).  Boxbuboh  :  Laurieton, 
near  Jeaburgh  (Elliot).  Slioo  :  Sligo  (Buss).  Somerset  :  near  Portishead 
(Hudd).  STiRLiNe :  Alva  (Porritt).  Suffolk  :  Aldeburgh,  Lowestoft,  Kessingland 
(Cruttwell),  Toxford,  Ipswich  (Pyett).    Subrbt  :  Sanderstead  (Sheldon).    Sussbz  t 
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Hastings  district,  rare  (Bloomfield).  Watkrvord:  Dunmore  (Kane).  Wbst- 
mobland:  Witherdaok  (Hodgkinson).  Wigtown:  Corsemalzie  (Gordon). 
YosK :  Aakham  Bog,  common  (Porritt),  Scarborough,  York  (Stainton),  Skipwitn 
(Ash),  Doncaster  district  ((Dorbett),  Hexthorpe  (Warren),  Staddlethorpe,  near 
Howden  (Prest). 

Distribution"^. — Northern  Europe  except  the  Polar  regions; 
Germany,  Batavia,  Anglia,  Alps  of  Styria  and  Carintbia,  Hungary 

ffiebel).  Ambbica  :  Canada,  Maine,  New  Hampshire,  Massaohosetts,  New  York, 
Pennsylvania,  Colorado,  California,  Oregon  (Femald).  Aubtbo-Hungaxt  :  Tyrol 
district — near  Campiglio  ^bel),  Hungary — Sopron,  Nagydg  (Aigner),  Upper 
Styria  (Mann),  Carinthia — Wolfsberg  (H5fner).  Belgium  :  very  local—Velthem, 
Uccle,  Yerrevinckel  (Crombnigghe).  Bulgaria  :  Sophia  (Rebel).  Franob  : 
Normandy — Tancarville  (Leech),  Dept.  da  Nord  (Daponohel).  GBBMAirr:  Pome- 
rania,  common  wherever  the  foodplant  occurs  (Btittner),  Mecklenburg — Friedland 
(Stange),  Hamburg — near  Lockstedt  (Sauberi,  near  Hamburg  (Sorhagen),  Hanover 
— Hanover  (Glits),  near  Gdttingen  (Jordan),  Bhine-Provinces,  near  Linn  (Stoll- 
werck)f ,  Aachen  (Kaltenbach),  Hesse — ^Nassau,  Wiesbaden  (Bdssler),  near  Casael 

Ert),  Waldeck  (Speyer).    Russia:  Riga  district  (Teich),  St.  Petersburg  district 
)hov  and  Ftild).    Scamdinavia  :  Norway — ^Bergen,  Christiania,  Hamar  (Jordan), , 
ia,  Blekinge,  Sm&land  (Wallengren). 

Comparison  of  the  PiiATYPniJiNA,  Eucnehidopuobina,  AMBLTPnLUNA, 

AND     MaRASMABCHINA. 

The  Platyptiliinae  are  essentially  a  subfamily  with  internal-feeding 
larvse,  recognil^ed,  in  the  larval  stage,  by  the  absence  of  the  depression 
of  the  prothoracic  scutellum ;  by  an  abundance  of  unjointed  secondary 
skin-hairs,  in  addition  to  the  usual  skin-points  or  spiculsB;  the  presence 
of  simple,  tapering,  primary  setsB ;  the  arrangement  of  tubercles  i  and  ii 
in  a  transverse  line  on  the  meso-  and  metathorax ;  the  separation  of  setae 
iv  and  v  although  on  a  common  basal  plate ;  the  absence  of  tbe  accessory 
postspiracular  tubercles,  and  the  unraised  character  of  the  spiracles. 
The  pupal  characters  are  as  distinctly  marked,  inasmuch  as  there  is  a 
poor  development  (or  absence)  of  the  anterior  portion  of  the  cremastral 
hooks,  while  tbe  pupal  skin  is  smooth,  the  setae  microscopic  and  clubbed, 
the  nose-horn  well-developed,  the  dorsal  ridge  prominent,  and  the 
posterior  portion  of  the  abdominal  segments  rough  dorsally.  The 
Eucnemidophorinae^  AmblyptUiinaef  and  Marasinarchinae^  on  the  other 
hand,  are  peculiar,  in  that  they  have  larvse  that  are  internal-feeders  in 
their  earliest  stadia  (i.^.,  to  the  hybernating  period),  more  or  less  external 
and  exposed  feeders  in  their  later  stadia  (i.e.,  after  hybernation) ;  the 
depression  ol  the  prothoracic  scutellum  is  generally  well-marked,  often 
stronglypigmented;  the  secondary  skin-hairs  are  variable  in  size,markedly 
knobbed,  or  swollen,  at  tip ;  the  primary  setae  smooth,  blunt  or  swollen 
at,  or  just  before,  tip ;  the  setae  accompanied  by  secondary  hairs,  giving 
rise  to  incipient  wart-structure ;  those  of  i  and  ii  conjoined  on  either  side 
on  meso-  and  metathorax ;  of  iv  and  v  also  with  conjoined  bases ;  tubercle 
vi  usually  single-haired ;  the  accessory  postspiracular  tubercles  usually 
indicated,  or  more  or  less  weakly  developed ;  the  spiracles  rather  raised. 
The  papal  characters  are  as  characteristic;  both  portions  of  the  cremaster 
are  well- supplied  with  hooks ;  the  skin,  though  smooth,  bears  well- 
developed  primary  setae  (almost  of  the  same  form  as  those  of  the  larva) ; 
the  nose-horn  evanescent,  or  absent ;  the  dorsal  ridge  variable  (evanescent 

*  The  species  has  not  been  distinguished  from  Q.  oehrodaetyla  by  most  con- 
tinental lepidopterists ;  all,  therefore,  except  the  most  recent  lists  combine  the  two 
insects,  and  one  cannot  discriminate  the  localities  belonging  respectively  to  0,paUi- 
daetyla,  Haw.,  and  O,  oehrodaetyla,  Hb. 

f  See  also  StoUwerok's  list  (anUd,  p.  236)  for  localities  of  G.  oehrodaetyla. 
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in  Eucnemidophorus^  fairly-developed,  and  carrying  strongly-developed 
halberfc-like  processes,  in  Amblyptilia  and  Idarasmarchd).  In  the 
imaginal  characters,  the  genera  E^tcnemidophorun  and  Awblyptilia 
present  all  the  naked-eye  appearances  of  the  Platyptiliines,  particularly 
in  the  shape  of  the  fore  wing  and  the  dark  scale- tuft  on  the  8rd  plumule 
of  the  hindwings,  whilst,  in  these  respects,  Marasmarcha  has  undergone 
considerable  variation  in  the  direction  of  the  Oxyptilines. 

The  pupae  of  Marasmarcha  (lunasdactyla)  and  Amblyptilia  {coamodac- 
tyla)  appear  to  be  very  similar,  inasmuch  as  they  show  a  marked  develop- 
ment of  the  dorsal  ridge,  but  Bacot  says  that  these  processes,  carrying 
the  tubercles,  are  really  different  structurally,  and  have  probably 
reached  their  present  state  of  perfection,  independently,  from  a  primi- 
tive common  ground ;  this  is  particularly  evidenced  by  the  differences 
in  the  character  of  the  processes,  on  the  segments  following  the  8rd 
abdominal,  being  quite  as  marked  as  in  the  more  highly-developed 
ones.  Chapman  observes  that  the  essential  structural  difference 
between  the  pupae  of  the  two  genera  is  that,  in  that  of  Marasmarcha^ 
there  is  an  inner  posterior  set  of  humps  like  those  of  some  Oxyptilid 
pupae.  He  thinks  that  the  pupal  armature  of  these  may  have  arisen 
in  common,  whilst  that  of  Amblyptilia  may  he  an  earlier  stage  of  the 
same  development  (branching  off  a  little  in  another  direction),  but  is 
more  probably  a  separate,  though  similar,  development.  Bacot 
further  adds  that  the  pupa  of  Amblyptilia  is  nearer  the  Stenoptiliines 
in  slendemess  and  shape,  whilst  that  of  Marasmarcha  is  less  slender, 
and  has  a  less  marked  dorsal  band,  inclining  rather  to  the  Oxyptilid 
form. 

As  to  the  differences  in  the  larval  characters,  Bacot  observes  that  the 
larvae  appear  to  show  greater  divergences  than  the  pupae,  the  secondary 
skin-hairs  in  Marasmarcha  being  few  in  number  compared  with  those 
in  Amblyptilia^  although  both  vary  much,  whilst  the  depressed  scutellar 
spots  are  not  pigmented  in  the  former  as  in  the  latter,  that  of  Amblyptilia 
falling  in  closely,  in  this  respect,  with  the  Stenoptiliines,  Marasmarcha^ 
on  the  other  hand,  being  apparently  rather  more  distant  therefrom.  The 
amount  of  wart-development  places  Amblyptiliar&iherneebTeT  the  Adkitna 
species  {bipunctidactyla  and  zophodactylus),  whilst  that  of  Marasmarcha 
runs  nearer  that  of  Stenoptilia  (pterodactyla),  possibly  due  to  a  parallelism 
in  the  larval  habits  as  exhibited  in  the  amount  of  external-feeding. 
Chapman  says  that  too  much  stress  must  not  be  placed  on  the  number 
of  secondary  hairs  met  with  in  the  larvae  of  Marasmarcha,  because 
some  have  hardly  any,  whilst  others  have  quite  as  many  as  the  larvad 
of  Amblyptilia, 

We  have  above  referred  to  the  pupal  dorsal  ridge  (or  ridges). 
These  are  peculiar  structures,  found  only  in  the  Platyptiliidae,  double 
in  character,  inasmuch  as  there  is  one  on'  either  side  of  the  dorsal 
line,  arising  on  the  prothorax,  and  passing  backwards  as  far  as 
tubercle  ii  on  the  8rd  abdominal  segment,  and  then  abruptly  ceasing* 
They  approach  the  middle  line  most  nearly  at  the  posterior  border  of 
the  mesothorax,  and  are,  perhaps,  best  seen  in  the  genus  Gillmeria; 
they  are  almost  evanescent  on  the  abdominal  segments  of  PlatyptUia 
isodactyluSf  especially  of  the  summer  brood.  In  Marasmarcha  lunae- 
Hactyla,  and  the  Amblyptiliae,  they  terminate  in  the  great  halbert- 
shaped  processes  of  the  8rd  abdominal  segment,  as  in  the  other 
groups,  the  similar  processes  on  the  following  segments  being  isolated. 
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and  without  any  ridge  conneoting  each  with  the  next.  That  the 
subdorsal .  ridges  on  the  last  segments,  running  down  into  the 
oremastral  pen,  are  a  reappearance  of  the  same  structure,  is  possible,  but 
certainly  doubtful ;  there  is  never  any  continuous  ridge  from  the 
forward  to  the  posterior  portion.  In  the  Agdistid  pupaa  some  traces  of 
a  similar  structure  exist,  at  least  on  the  thorax,  and  are  marked  on 
the  mesothorax  of  Herbertia  tafnariciSf  for  example,  but  they  appear  to 
be  more  correctly  regarded  as  the  pupal  representatives  of  the  larval 
horns  asifl  .processes,  as  connecting  ridges  are  wanting,  as  in  the  after- 
warts  of  tlie  pupflB  of  AmblyptiUa.  When  we  turn  to  the  Alucitids,  we 
find  structures  that  at  first  sight  appear  to  be  these  dorsal  ridges,  as, 
for  example,,  on  the  pupa  of  Ovendenia  septodactyla  (Jienigianiis),  where 
the  fan  of  hairs  on  the  mesothorax,  especially  when  seen  from  above, 
has  all  the  aspect  of  such  a  ridge  ;  when  looked  at  laterally,  it  is  seen, 
however,  to  continue  so  far  as  hairs  arise,  t>.,  it  is  really  a  specially 
formed  wart,  but  it  does  not  continue  beyond,  or  run  from,  segment  to 
segment.  No  doubt  these  fan-shaped  warts,  the  after-warts  of 
Amhlyptiliay  etc.,  are  all  expressions  of  a  readiness  of  the  skin 
structures  to  assume  special  forms,  of  which  the  dorsal  ridges  are  one ; 
no  doubt  also,  in  a  sense,  they  are  similar  responses  of  this  readiness 
to  similar  stimuli ;  but  it  seems  highly  probable  that  they  are  separate 
responses  in  separate  cases,  and  not  variations  of  one  original  ancestral 
development  (Chapman). 

So  far  as  the  three  constituent  groups  included  in  this  discussion  are 
concerned,  their  general  characters  suggest  them  not  as  a  homogeneous 
group,  like  the  Platyptiliines  or  Stenoptiliines,  but  as  separate 
sections.  This  comes  out  particularly  in  the  genital  appendages.  This 
could  be  met  by  making  each  the  centre  of  a  group  equal  in  value  to 
the  Platyptiliinae  or  StenoptUiinae,  as  we  have  done,  or  by  treating 
them  as  three  separate  tribes  in  a  subfamily  Amhlyptiliinae,  The  im- 
portant thing  is  to  get  the  differences  defined.  The  units,  at  any 
rate,  have  no  close  alliance,  as  have  those  of  the  PlatyptUiinaey 
Stenoptiliinae  or  Oxyptilinae ;  we  think  it  very  possible  that  a 
sufficiently  detailed  knowledge  of  the  early  stages  of  a  greater  number 
of  extra- British  forms  would  strongly  support  us  in  making  each  the 
centre  of  a  subfamily  of  equal  classificatory  value  with  the  three  sub- 
families above  mentioned. 

Subfamily :  EucNKinDOPHOBiNA. 

Tribe :  EucNBMiDOPHOBmi. 

This  subfamily  is  much  more  distinctly  Platyptiliine,  than  are  the 
two  succeeding  subfamilies.  So  much  is  this  so,  that  Bacot  considers 
that  the  Eucnemidophoridi  would  be  perhaps  better  placed  as  a  tribe  of 
the  Platyptiliinae  than  united  with  Amblyptiliinaet  but  the  differences 
between  them  are  also  great,  and  so  we  separate  it  from  both.  In  the 
larva  of  Eucnemidopliorns,  the  depression  of  the  prothoracic  scutellum 
is  hardly  noticeable ;  the  primary  setsB  are  smooth  and  tapering  (some- 
times knobbed);  the  accessory  postspiraculars  are  marked  by  the 
presence  of  slightly  better-developed  secondary  hairs,  the  skin-hairs 
being  of  distinctly  Amblyptiliine  pattern..  In  this  stage,  Bacot  observes 
that  there  is  a  strong  growth  of  secondary  skin-hairs,  and  that  the 
Eucnemidophorid  larva  presents  also  a  suggestion  that  the  accessory 
postspiracular  tubercles  form,  as  it  were,  a  sort  of  link  between  the 
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Stenoptiliines  and  the  Platyptiliines.  Chapman  observes  that  the 
larval  hairs  of  Eucnemidophorus  are  much  as  in  Marasmareha^  the  skin- 
hairs  distinctly  of  Amblyptiliid  type,  whilst  many  of  the  primary 
setae  are  knobbed;  he  farther  notes  that  the  postspiracalar  hairs, 
representing  the  accessory  tubercles,  are  well-represented  on  some 
segments,  absent  on  others,  and  again  not  so  very  different  from  those  of 
Marastnarcha.  It  is  a  most  important  fact  that  these  well-developed 
secondary  skin-hairs  are  distinctly  Amblyptiliid  (not  Flatyptiliid),  i.e,, 
they  are  jointed  secondary  hairs,  as  in  the  more  external-feeding  larvae 
of  the  Flatyptiliid  stirps,  and  not  minute  unjointed  skin-points,  as  in 
the  internal-feeding  Flatyptiliid  larvae. 

In  the  Eucnemidophorid  pupa,  the  dorsal  ridge  is  rather  poorly 
indicated;  there  is  a  suspicion  of  a  pupal  nose-horn;  the  skin  is  smooth, 
and  innocent  of  processes,  except  the  ordinary  primary  setae,  which  are  as 
long  as  those  of  the  larva,  but  sometimes  knobbed  towards  the  tip.  Bacot 
observes  that  the  pupa  is  of  Flatyptiliid  outline,  nearer  to  that  of  Maras- 
inarcha  than  Amhlyptilia^  and  far  removed  from  those  of  Stenoptilia  and 
Adkinia ;  the  hairs,  he  says,  are  very  long,  and,  in  this  character,  it  agrees 
neither  with  the  Flatyptiliines,  nor  the  Amblyptiliines.  Chapman 
observes  that  these  hairs  are  exceedingly  long,  compared  with  those 
in  Flatyptiliine  pupae,  whilst  he  suggests  that  the  pupa  of  Marasmarcha 
shows  distinct  Oxyptilid  indications ;  strangely  enough,  the  pupa  of 
Eucnemidophorus  has  much  more  in  common  with  that  of  BuckUria 
(paludum)  than  with  that  of  any  of  the  Flatyptilias. 

The  special  characters  above  noted,  are,  perhaps,  partly  due  to  the 
fact  that  the  larva  of  Eucnemidophorus  is  not  so  truly  an  external 
feeder  as  the  members  of  the  allied  subfamilies  just  considered,  and  that 
something  of  a  cocoon  is  always  spun  for  pupation,  there  being,  therefore, 
less  need  for  complicated  development  in  these  directions.  Bacot  notes 
that,  in  its  cocoon-forming  habit,  Eucnemidophorus  inclines  to  the 
Platyptiliines,  as  also  in  the  manner  in  which  it  lies  therein,  rather 
than  is  attached,  in  the  manner  of  the  Amblyptiliines,  by  means  of  a 
complicated  creraaster  on  the  8th  and  10th  abdominal  segments. 

It  is  quite  open  to  question,  as  alreadv  noted,  whether  this  tribe 
should  really  be  considered  as  of  full  subfamily  rank;  it  is,  in  its 
larval  and  pupal  characters,  as  we  have  shown,  much  more  inclined 
to  the  Flatyptiliines  than  to  the  Stenoptiliines  in  the  imaginal, 
larval,  and  pupal  stages,  and  retains  the,  for  this  superfamily,  peculiar 
cocoon-spinning  habit  in  an  enhanced  form,  seen  nowhere  among 
the  Alucitids  (sens,  lat.),  except  in  the  Flatyptiliids  (that  of  Adaina 
not  being  a  true  spun  cocoon). 

Genus :  Eucnemidophorus/''  Wallengren. 

Stnontht. — Genas:  Enonemidophoras,  WUgm.,  "Ent.  Tide.,*'  ii.,  p.  96 
(1881):  Walsm.,  *<Ent.  Mo.  Mag./*  zxxi.,  p.  41  (1895);  Hofmn.,  **DeatBob. 
Pter.,"  p.  33  (1895);  '' lUus.  Zeits.  Ent.,"  ill.,  p.  131,  fig.  4  (1898).  Aladte, 
Sohiff.  and  Den.,  *'  SohmeU.  Wien.,''  Isted.,  p.  146  (1775) ;  Ooeze,  "ETnt.  Beit.,"  !▼.. 
p.  177 (1783) ;  de ViU.,  ''  Linn.  Ent.Faon. Snec.,"  iy.,  p.  547  (1789) ;  111.,  *•  Sohmetfc. 
Wien.,*'  2nd  ed.,  p.  130  (1801) ;  Hb.,  "Eur.  Schmett./*  Alao.  pi.  il.,  fig.  8  {anuii^ 
1804);  Haw.,  '*Lep.  Brit.,'*  p.  478  (1811);  Tr.,  **  Die  Sohmett.,*'  ix.,  pt.  2,  p. 
228  (1833).  Pterophorat,  Fab.,  *'  Mant.  Ins.,"  ii.,  p.  258  (1787) ;  "  Bnt.  Syst.," 
iii.,  p.  347  (1793);  Latr.,  ''Hist.  Nat.,"  xiv.,  p.  257  (1805);  Sam.,  "Ent.  Uaef. 
Comp.,"  p.  409  (1819) ;  Cort.,  "Brit.  Ent.,"  fo.  161  (1827) ;  Dup.,  "Hist.  Nat.,** 

*  Wrongly  spelt  Eikcnitumidophorus^  anted,^  p.  96. 
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Ti.,  p.  644,  pL  818,  fig.  4  (1888) ;  Wood,  **^lnd.  Ent.,"  let  ed.,  p.  287,  pi.  li.,  fig. 
1645  (1889);  Zell.,  **l8i8,"  p.  772  (1841);  Dap.,  *'Gat.  Mith.,"  p.  381  (1845); 
Tgstrm.,  *«Finl.  Fj&r.,*'  p.  154  (1847);  Frev,  "Die  Tin.  Pter.,"  p.  401  (1866); 
Dbldy.,  "  Syn.  Cat.,"  2nd  ed.,  p.  86  (1869) ;  Sta.,  "Man.,'*  ii.,  p.  440  (1869) ; 
Porritt,  "  Ent.,*' yiu.,  p.  188  (1875);  "Ent.  Mo.  Mag.,'*  xii.,  pp.  88-89(1876); 
**  Buokler'8  LarvaB,"  ix.,  p.  837,  pi.  163,  fig.  2  (1901).  PlatyptiliA,  Hb.,  "  Yen.," 
p.  429  (1825) ;  Stphs.,  "Dins.  Brit  Ent.,"  iv.,  p.  375 ;  app.  p.  424  (1834) ;  ZeU., 
"Linn.  Ent.,"  yi..  p.  326  (1852);  Meyr.,  "Trans.  Ent.  Soo.  Lond.,"  p.  486 
(1890);  "Handbook,"  eto.,  p.  430(1895);  Dyar,  "Ent.  Bee.,"  xi.,  p.  39,  pi.  i.,  fig. 
4  (1898);  Stand,  and  Beb.,  "  Gat.,"  3rd  ed.,  p.  72  (1901).  PlatyptUUf  Zell., 
"  iBis,"  p.  770  (1841) ;  H.-Sch.,  "  Sys.  Bearb.,"  ▼.,  p.  366  (1856) ;  Nolok.,  "  Lep. 
Fn.  Estl.,**  p.  799  (1871);  Dyar,  "Joum.  N.  T.  Ent.  Soo.,"  iii.,  p.  21  (1896). 
Onaemldophorug,*  Wallgm.,  "  Skand.  Fjader.,"  p.  10  (1859);  Jord.,  "Ent.  Mo. 
Mag.,"  vi.,  p.  120  (1869);  Stand,  and  Wocke,  "Cat.,"  2nd  ed.,  p.  341  (1871); 
Hein.  and  Wocke,  "  Schmett.  Deutsch.,"  iii.,  pt.  2,  p.  782  (1877)  ;  Frey, 
"Lep.  der  Sohweiz,"  p.  427  (1880);  Stand.,  "  Hor.  Soc.  Ent.  Boss.,"  xt., 
p.  423  (1880) ;  South,  "  Ent.,"  XYiii.,  p.  275,  pi.  i.,  figs.  8-3<l  (1885) ;  Leeoh, 
"Brit.  Fyral.,"  p.  51,  pi.  xvi.,  fig.  2  (1886);  Tatt,  "  Toung  Nat.,"  x.,  pp.  163, 
201(1889);  "  Pter.  Brit.,"  p.  18  (1895).  Cnemldophorot,  Sorh.,  "  Eleinsoh. 
Brandbg.,"  p.  1  (1886);  Barrt..  "  Lep.  Brit.  Isles,"  ix.,  p.  343,  pi.  413,  figs.  2-25 
(1904).    BnonaemidophoPiu,  Tatt,  "  Ent.  Bee.,"  xvii.,  p.  96  (1905). 

This  genus  was  described  by  Wallengren  {Skandinavisns  Fjddermott, 

p.  10),  under  the  name  of  Cnaemidophorm  as  follows : — 

Antennae  of  both  sexes  with  Tsiy  short  cilia ;  forehead  without  any  tuft,  only  a 
£sw  slightly  prominent  hairs  between  the  antennae  ;  palpi,  not  longer  than  the  head, 
the  intermediate  joint  thickened  with  down,  the  last  joint  short  and  pointed ;  l^gs 
short,  all  the  tibiae  thickened  towards  the  apex  by  a  toft  of  scales,  the  posterior 
tibiae  thickened  in  the  middle ;  first  pair  of  spines  in  the  posterior  tibiae  slender  and 
Teiv  unequal,  second  pair  nearly  equal ;  anterior  wings  not  divided  to  a  third  part 
of  tneir  length,  the  segments  broad,  the  posterior  segment  almost  hatchet-shaped, 
the  posterior  anole  ol  both  se^ents  well  marked ;  the  divisions  of  the  infeiior 
wings  wide,  the  3rd  segment  with  the  anal  angle  distinct ;  the  anterior  wings  flat, 
oovering  the  inferior,  the  inner  margin  not  toothed. 

The  name  Ctiaemidophorus,  being  preoccupied,  was  changed   by 

Wallengren  to  Eucnemidophorus  in  1881  {Knt,  Tid»,^  ii.,  p.  96),  and  it 

was  accepted  by  all  workers  at  the  group  until  1890,  when  Meyrick 

(Trans,  Ent.  Soc.  London^  p.  486)  gftve  a  comprehensive  subfamily 

diagnosis  (that  comprised  the  whole  of  the  Platyptiliines)  under  the 

generic  name  PlatyptUia,  including  AmhlyptUia^  Fredet-ictna,  PlatyptUia^ 

OUlmeria,  and  Eucnemidophot'us.      This  grouping  was  followed  up  in 

1895  (Handbook,  etc.,  pp.  482-4),  but  not  without  a  protest  from 

Hofmann  (Die  Deutsch,  Pteroph.,  p.  28),  who  says  that  Eucnemidophorus 

and  Amblyptilia  are  good  and  natural  genera,  as  shown  by  the  different 

types  of  their  ^  genitalia,  as  also  b^  the  differences  of  their  early 

stages,  and  the  very  characteristic  facies  of  the  imagines.      In  spite  of 

this   protest,  Staudinger  and  Bebel  (Cat/dog,  Brd  ed.,  pt.  2,  p.  72) 

followed  Meyrick,  and  gave  the  same  heterogeneous  mixture  of  species. 

Hofmann  gives  (op.  ctt.,  p.  88)  the  following  excellent  diagnosis,  which 

shows  that,  even  on  imaginal  characters,  the  genus  is  abundantly 

distinct : — 

Frons,  especially  between  the  antennae,  roa^ly-scaled,  bat  without  actual  tuft 
<d  scales ;  antennae,  in  both  sexes,  with  veiy  short  ciliations ;  pelpi  small,  not  longer 
than  head,  projecting  horizontally,  2nd  joint  somewhat  tnickened  with  scales 
beneath;  3ra  jomt  about  one-half  smaller,  pointed;  tongue  rather  weak;  aU  the  tibiae 
terminally,  the  hind  tibiae  also  before  the  first  pair  of  spurs,  thickened  by  a  ring 
d  scales ;  in  the  middle  of  the  middle  tibiae,  a  slight  thickening  by  raised  scales ; 
the  inner  spur  of  the  first  pair  in  the  hind  tibiae  longer  than  the  outer,  the  second 
pair  almoet  equal  in  length ;  forewings  deft  to  scarcely  ^,  both  lobes  broad,  and 

*  Preoccupied  in  LaeerHUaj  see  EtU,  Tidt.,  ii.,  p*  96. 
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with  distinct  anal  angle;  the  Ist  plnmtile  of  the  hindwing  with  margin  running 
obliquely,  from  within  and  above,  to  below  and  without,  i.«.,  wider  at  apex  than  at 
base,  the  2nd  pointed,  with  rounded  anal  angle,  the  3rd  wiUi  a  tooth  of  black 
scales  on  the  inner-marginal  fringes  near  the  apex ;  neuration  perfect — 11^  and  II^ 
of  forewing  arise,  one  wortly  after  the  other,  before  the  upper  angle  of  the  median 
cell,  II3  and  11^  on  a  stalk  from  this  angle  itself,  Ilg  from  the  discocellular,  which 
is  straight  as  &r  as  to  the  origin  of  this  vein,  and  from  thenoe  runs  somewhat 
obliquely  downwards  and  inwards. 

The  main  characters,  however,  in  which  Eucnemidopkor  us  differs  from 

the  Platyptilias  (sens,  rest.),  are  exhibited  in  the  early  stages.     There  is 

in  the  larva  an  abundance  of  secondary  hairs,  and  there  is  also  a  tendency 

for  the  primary  hairs  to  be  associated  with  a  few  secondaries,  indicating 

the  first  step  in  wart  structure  ;  indications  of  the  accessory  postspirac- 

ulars  are   not  wanting    [as   in   the  Platyptilias   {sens,   rest.)] ,   both 

positions  being  occupied  by  greatly-developed  secondary  hairs.     The 

pupa  resembles  that  of  the  Platyptiliids,  in  that  there  are  no  processes 

or  marked  armature ;  the  dorsal  ridge,  however,  is  barely  indicated, 

and  the  primary  setaB  are  nearly  as  well-developed  as  in  the  larva ;  the 

nose-horn,  however,  is  evanescent.     The  chief  characters  of  the  early 

stages  may  be  summarised  as  follows : — 

L4BVA. — ^Minute  chitinous  pointed  spicolse ;  secondary  hairs  abundant,  definitely 
hair-like,  with  jointed  base,  variable  in  size,  veiy  short  and  thick,  with  knobbed 
tops,  appear,  first  in  (?)  penultimate  skin;  primary  hairs  smooth  and  tapering; 
tubercles  i  and  ii  on  same  base  in  meso-  and  metathorax ;  trapezoidal  on  abdomen  ; 
iv  and  v  with  conjoined  bases ;  accessory  postspiraculars  indicated  by  well-developed 
secondary  hairs;  vi,  .two-haired;  one  or  two  secondary  hairs  associated  with 
primary  setee. 

Pupa. — Front  rounded,  nose-spine  evanescent;  surface  smooth,  withofut 
processes  ;  dorsal  ridges  simply  indicated  (not  strong  as  in  Platyptilias)  ;  setie  long, 
almost  as  in  larva. 

EucNEMmoPHORUS  BHODODAGTTLA,  Schififerm tiller  and  Denis. 

Synonymy. — Species:  Rhododactyla,  Sohiff.  and  Denis,  "  Sehaett.  Wien.,'*  1st 
ed.,  p.  146  (1776) ;  G5ze,  •*  Ent.  Beit.,"  iv.,  pt.  8,  p.  177  (1783) ;  De  Vill.,  "  Linn. 
Ent.  Faun.  Suec.,"  iv.,  p.  547  (1789) ;  HI.,  '<  Sohmett.  Wien.,'*  2nd  ed.,  p.  180 
(1801) ;  Hb.,  *'  Schmett.  Eur.  Aluc..'^  pi.  ii.,  fig.  8  {ante  1804) ;  **Baupen,*'  etc.,  ix., 
Aluc.  i,  pi.  xiii.,  figs,  la-b  {circ,  1800) ;  Haw.,  "Lep.  Brit.,"  p.  478  (1811);  Hb., 
'«  Yerz.,*'  p.  429  (1825);  Treits.,  «'  Die  Schmett.,''  ix.,  pt.2,  p.  228  (1888);  Stphs., 
**  111.  Haust.,'*  iV.,  app.,  p.  424  (1834) ;  Meyr.,  '*  Trans.  Ent.  Soc.  Lond.,'*  p.  486 
(1890);    ''Handbook,*'  etc.,  p.  435  (1895);    Stand,  and  Reb.,  "Gat.,"  8rd  ed., 

S.  72  (1901).  Rhododaotylas,  Fab.,  "  Mant.  Ins..'*  u.,  p.  258  (1787) ;  •*  Ent. 
ys.."  p.  847  (1793);  Latr.,  "Hist.  Nat.,"  xiv.,  p.  257  (1805);  Sam.,  "Ent. 
Comp.,"  p.  409  (181S);  Curt.,  "Brit,  Ent.,"  fo.  161*  (1827) ;  Stphs..  •«  Hlos. 
HauBt.,"  p.  375  (1834);  Dup.,  "Hist.  Nat.,"  xi.,  p.  644,  pi.  818,  fig.  4  (1889) ; 
Wood,  "Ind.  Ent.,"  Ist  ed.,  p.  237,  pi.  Ii.,  fig.  1645  (1839) ;  Zell..  '  Isis."  p.  772 
(1841);  Dup.,  "  Cat.  M6th.,"  p.  381  (1845);  Tgstnn..  "Finl.  Fjar.,"  p.  154  (1847); 
Zell.,  "Linn.  Ent.,"  vi.,  p.  326  (1852);  Biohter,  "Stett.  Ent.  Zeit.,"  p.  28  (1850); 
H.-Sch.,  "  Sys.  Bearb.,"  v.,  p.  366  (1855) ;  Frey,  "Tin.  Pter.  Schweia,"  p.  401 
(1856);  Dbldy.,  "Syn.  Cat.,"  2nd  ed.,  p.  36(1859);  Sta.,  "Man.,"  ii.,  p.  440 
(1869);  Wallgrn.,  "Skand.  Fjad.,"  p.  10  (1859) ;  Jord.,  "Ent.  Mo.  Mag.,"  vi., 
p.  120  (1869) ;  Staud.  and  Wocke,  "  Gat.,"  2nd  ed.,  p.  341  (1871) ;  Nolck.,  "Lep. 
Fn.  Estl.."  p.  799  (1871);  Porr.,  "Ent.,"  viii.,  p.  183  (1875) ;  "Ent.  Mo.  Mag.." 
xii.,  pp.  88-89  (1875);  Hein.  and  Wboke,  "  Schmett.  Deutsch.,"  iii.,  pt.  2,  p.  782 
(1877);  Stand.,  "Hor.  Soc.  Ent.  Boss.,"  xv.,  p.  423  (1880);  Frey,  "LcJ). 
Schweiz,"  p.  427  (1880) ;  South,  "  Ent.,"  xviii.,  p.  275,  pi.  i.,  figs.  3<8d  (1885) ; 
Sorh.,  "  Kleinsch.  Brandbg.,"  p.  1  (1886) ;  Leech,  "  Brit.  Pyral.."  p.  51  (1886); 
Tutt,  "  Young  Nat.,"  x.,  pp.  163,  201  (1889);  "  Pter.  Brit.,"  p.  19  (1895);  Hohn.. 
"Deutsch.  Pter.,"  p.  84  (1895) ;  "  lUus.  Zeits.  Ent.,"  iii.,  p.  131  (1898);  Dyat. 
"  Jour.  N.  Y.  Ent.  Soc,"  iii.,  p.  21  (1895) ;  "  Ent.  Bee.,"  xi.,  p.  89,  pi.  i.,  fig.  4 
(1898) ;  Porritt,  "Buckler's  LarvBB,"  ix.,  p.  837,  pi.  163,  fig.  2  (1901);  Barr.,"Ijep. 
Brit.  Isles,"  ix.,  p.  345,  pi.  413,  figs.  2-2b  (1904) ;  Murtfeldt,  "  Can.  Ent.,"  xxxvi.. 
p.  334  (1904).       * 
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Original  description*. — ^Heckrosen  Geistchen,  larv.  Rosae  caninae 
(Sohiffermiiller  and  Denis).  [Pterophorus  rhododactylus,  alls  fissis. 
flavescentibus ;  strigis  albis,  anticis  bifidis,  posticis  tripartitis.  {Alucita 
rhododactyla,  Wien.  Vtirz,,  p.  146,  no.  5.)  Habitat  in  SaxonisB  Bosis, 
Mas.  Dom.  Zschuck.  AIsb  anticsB  flavsB,  basi  obscuriores  strigis  duabas 
albis,  anteriore  obliqua  usque  ad  strigam  posteriorem  fissae.  Postio» 
tripartitsB  lobis  duobus  anterioribus  flavesoentibus,  tertio  albo  macula 
magna  ante  apicem  ferruginea.  Corpus  ferrugineum  thoracis  lateribus 
flavescentibus  (Fabrioius,  Mantism  Insectorum,  ii.,  p.  259).] 

Imaoo. — 21mm.-2dmm.  Head  and  thorax  the  colour  of  the  fore- 
wings  ;  the  abdomen  of  the  same  colour  but  variegated  with  whitish 
scales.  The  anterior  wings  divided  into  two  lobes,  the  apex  pointed ;  the 
ground  colour  rich  ochreous-brown  much  peppered  with  white  scales 
along  the  costa,  which  develop  into  a  large  whitish  blotch  in  the 
centre  of  the  costal  area ;  a  slender  white  fascia,  parallel  to  the  hind- 
margin,  extends  from  the  costa  to  the  inner  margin  ;  the  inner  margin 
whitish,  and  connected  by  some  whitish  scales  with  the  pale  costal 
blotch ;  fringes  with  the  outer  part  whitish,  the  inner  dark.  The 
posterior  wings  shiny  ochreous-brown,  the  third  plumule  white  along 
its  inner  edge ;  a  tooth  of  black  scales  towards  apex ;  fringes  brown,, 
with  white  tips  to  the  plumules. 

Genitalia. — The  9th  dorsal  plate  belonging  to  the  ^  genitalia  is 
tolerably  large,  arched,  with  a  notch  on  the  hind  margin  ;  the  uncus 
(10th  dorsal  plate)  strongly  curved  on  its  underside  with  a  continua- 
tion projecting  vertically,  lunular-shaped  in  front,  the  terminal  portion 
of  the  intestine  passing  through  the  inner  half  of  it.  The  genital 
valves  (appendages  or  flaps)  large,  obliquely  cut  off  behind,  with  a 
blunt  point  (apex) ;  from  the  lower  edge  of  each  appendage  a  long, 
thin,  continuation  extends  straight  towards  the  front.  The  9th 
ventral  appendage  very  small,  extending  backwards,  pointed,  beset 
with  long  scale-hairs  (Hofmann,  Deutsch.  Pteroph.,  p.  85,  pi.  iii., 
fig.  4). 

EooLATiNG. — Eggs  deposited  by  a  $  sleeved  on  a  rose-tree  were 
laid  on  the  underside  of  a  rose-leaf.  Dierofif  notes  that,  in  confine* 
ment,  at  Zwdtzen-on-the-Elster,  a  $  laid  a  single  egg  on  May  28th,  on 
the  following  day  two-thirds  of  the  batch,  whilst  on  the  morning  of 
the  80th  the  egglaying  was  finished ;  the  Qggs  were  scattered  loosely, 
and  not  attached. 

Ovum. — About  *7mm.  long,  and  *42mm.  wide.  Full  yellow  in 
colour.  In  outline  a  perfect  oval,  narrowing  at  both  ends,  and 
scarcely  any  wider  at  the  micropylar  end  than  at  its  nadir ;  the  upper 
and  lower  surfaces  somewhat  flattened,  the  upper  somewhat  depressed 
centrally ;  the  surface  very  shiny,  with  an  exceedingly  faint,  large- 
meshed  reticulation  [Described  July  Idth,  1899,  from  eggs  received 
from  Mr.  Whittle] .  Green-yellow  in  colour  at  first,  later  turning 
black  (Dierofif). 

Habits  or  larva. — As  the  Qgg  hatches  in  a  few  days,  and  the 
larva  is  comparatively  small  in  the  spring,  one  suspects  that  it  hyber- 
nates  through  the  winter,  possibly  in  the  second  instar,  as  do  other 
Platyptiliids ;  exact  knowledge  on  the  point,  however,  is  still  wanting. 

*  Schiffermuller  and  Denis  simply  write  (Sys.  Verz.,  p.  146) :  "  Heckrosen 
Geistchen,  larv.  Roaae  eaninae  " ;  whust  Goze  (^nt.  Beit.,  iv.,  3,  pp.  171  et  aeg.) 
simply  gives  the  name  with  Schiffermiiller  and  Denis'  reference. 
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Small  larvsa  may  be  obtained  in  early  May,  the  larvte  being  fullfed 
towards  the  end  of  June.  Warren  says  there  appears  to  be  really  no 
difference,  except  in  size,  between  the  smallest  spring  larvae  observed  and 
fuUgrown  ones;  he  once  found, on  a  small  isolated  rose-bush,  a  number  of 
young  larv83,  mostly  close  to  the  ground,  and  feeding  there  on  the  young 
leaves  ;  a  fact  that  led  to  the  supposition  that  a  number  of  eggs  may 
be  laid  close  together  near  the  ground ;  as  soon  as  buds  form,  the  larv» 
attack  the  inside  of  them,  but  will  always  feed  on  young  top  green  leaves. 
When  coming  to  maturity,  they  undoubtedly  prefer  the  large  unopened 
flowers ;  and,  in  a  high  hedge,  where  the  rose-bushes  rise  to  the  top  and 
flower  there,  f uUf ed  larvas  are  to  be  obtained.  The  threads  the  larvsB 
spin  are  viscous,  and  the  frass  is  not  granular,  but  in  small  sections, 
the  ends  of  which  appear  to  be  attached ;  it  is  eminently  characteristic ; 
the  best  time  for  the  larva  in  Middlesex  appears  to  be  from  the  end 
of  May  through  June  {in  litt.,  June  16th,  1904).  Nolciien  long  since 
mentioned  this  gregarious  habit,  observing  that,  on  June  4th,  1868,  on 
some  young  rose-bushes,  buried  in  grass,  he  found  a  colony  of  the 
larvae,  whilst  in  his  garden  at  Arensburg,  and  at  Pichtendahl  and 
Ilpel,  he  has  always  found  the  larvae  in  moderate-sized  colonies. 
Porritt  notes  {Ent,  Mo.  Mag,,  xii.,  pp.  88-9)  that,  in  May,  1876,  the 
larvae  were  found  in  Ghattenden  woods  **  feeding  on  wild  rose,  beneath 
the  leaf  overlapping  the  rosebud,  eating  into  the  unexpanded  bud  from 
the  side;  almost  as  many,  however,  were  found  feeding  in  similar 
positions  at  the  tips  of  the  young  shoots."  South  says  that  the  larva 
usually  bores  a  hole  through  the  upper  portion  of  a  flower-bud,  and 
feeds  on  the  folded  petals  ;  sometimes  the  larva  may  be  found  feeding 
on  the  stamens  of  a  flower,  the  petals  of  which  are  fastened  together 
by  their  outer  edges  with  silken  threads  ;  when  feeding  on  flower- buds, 
the  larva  conceals  itself  by  drawing  down,  and  securing,  a  leaf  to  the 
bud.  Chapman  observes  that  the  larvae  bore  through  the  oalyx  into 
the  petals  and  stamens,  burying  themselves  to  various  degrees;  a  larva 
does  not  disdain  to  attack  petals  direct,  when  exposed,  and  goes  through 
these  to  stamens,  which  are,  no  doubt,  its  favourite  food.  South  observes 
that  the  larvae  feed  in  flowers  of  dog-rose  in  hedges,  and  also  in  gardens 
on  those  of  moss-rose,  in  the  neighbourhood  of  Mill  Hill.  Hofmann 
states  that,  in  Germany  and  Austria,  the  larva  lives,  in  May  and  June, 
on  garden-  and  wild-roses,  boring  into  the  flower-buds  under  the 
shelter  of  a  slight  web,  and  being  often  destructive  in  gardens,  e^g.^ 
in  Dessau,  in  1849  (see  Stett,  Ent.  Zeitg.,  1860,  p.  26).  The  larvae 
have  recently  been  recorded  as  attacking  i^e  rose-trees  in  gardens  about 
St.  Louis,  U.S.A.,  it  being  supposed  that  they  have  been  imported 
at  some  recent  date  with  the  rose-trees.  The  only  actual  dates 
recorded  for  the  larvae  of  this  species  appear  to  be :  June  4th,  1868, 
at  Magnusholm  (Nolcken);  May  26th,  1876,  larvae  common  at  Ghatten- 
den ;  very  small  larvae.  May  16th-18th,  1880,  at  Ghattenden  (Porritt) ; 
fullfed  larvae,  May  26th-June  16th,  1899,  June  lst-8th,  1908,  in 
Middlesex  (Rothschild^ ;  June  16th-21st,  1908,  several  larvae  on 
dog-rose  on  the  East  Horndon  side  of  Thorndon  Park  (Whittle) ;  two 
larvae  taken  May  29th,  1901,  in  loosely  spun  leaf-buds  of  wild-rose  ; 
exceedingly  common,  and  widely  distributed,  on  June  24th,  1902, 
feeding  in  a  loose  web  both  in  leaf-buds  and  flower-buds;  also 
abundant  in  1908,  some  being  almost  fullfed  by  June  4th ;  halfgrown 
larvae,  May   28rd-27th,   1904,   in   the  Bexley  district,   exceedingly 
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rare,  units  this  year,  where  dozens  oould  have  been  taken  in  1903 
(Bntterfield). 

Labta. — Penultimate  iiMtar :  The  head  green,  marbled  with  olive- 
green  to  brown,  looking  dark,  or  reddish,  from  the  presence  of  the 
following  dark  markings — a  large  brown-blaok  patch  at  hind  margin, 
jost  above  lateral  line;  another  below,  and  behind,  the  ocelli,  which  are 
very  black ;  pale  brownish,  or  reddish,  markings  proceed  from  the 
first  of  these,  at  its  inner  extremity,  down  centre  of  head  towards 
clypeus,  and  from  its  lower  margin  towards  the  centre  of  the  cheek,  t.«., 
the  marblings  are  in  two  irregular  longitudinal  streaks  on  either  side, 
wide  in  front,  and  soon  fading  out.  In  form,  the  larva  is  fairly 
cylindrical  (not  flattened  as  is  that  of  ActptUia  galactodactyla,  nor, 
perhaps,  hardly  so  round  as  is  that  of  Marasftiarcha  luncLedactyla), 
tapering  regularly  to  either  end  (the  longitudinal  section  being 
spindle-shaped,  the  transverse  nearly  circular).  The  colour  is 
yellowish  rather  than  green,  with  a  broad,  reddish,  dorsal  band, 
which  is  narrowest  at  the  drd  abdominal,  and  confined  to  the  dorsal  line 
from  the  8rd  abdominal  segment  backwards,  but  widening  in  front,  so 
that,  on  the  thorax,  it  reaches  tubercle  iv,  and  is  quite  lateral  as  well 
as  dorsal.  Above,  and  behind,  the  spiracle,  there  is  distinct  sub- 
segmentation,  so  that  each  segment  is  formed  of  two  subsegments, 
the  anterior  subsegment  being  about  twice  the  width  of  the  posterior. 
A  lateral  flange  is  made  up  of  two  elements,  one  below  the  spiracle, 
rather  rounded  and  prominent,  the  other,  below  this,  is  a  little 
narrower,  and  slopes  posteriorly  towards  the  venter.  Of  the  spiracles, 
the  first  and  last  are  larger  than  the  others,  although  all  are  fairly 
obvious,  raised,  and  with  the  actual  chitinous  margin  rather  golden 
above.  The  anal  plate  is  not  obviously  a  plate,  being  coloured 
precisely  as  the  rest  of  the  larva,  and  of  the  same  dull  surface  ;  it  has 
three  hairs  along  the  hind  margin,  and  two  at  front  margin  on  either 
side.  The  tubercles  on  the  abdominal  segments  are — i  (on  1st  sub- 
segment)  with  1  long  hair ;  ii  (on  2nd  subsegment)  with  1  long  hair, 
these  two  tubercles  are  widely  separate  and  trapezoidally  placed ;  iii 
immediately  above  spiracle  (on  1st  subsegment),  with  1  long  hair ; 
below  the  spiracle,  iv  and  v  are  on  the  upper  element  of  the  flange,  1 
hair  arising  from  each,  that  on  iv  pointing  backward,  that  on  v  forward, 
the  two  hairs  arising  from  a  plate,  the  posterior  at  a  little  lower  level 
than  the  anterior ;  vi  on  lower  segment  of  flange,  with  1  backward- 
directed  hair ;  vii  carries  2  hairs  at  the  base  of  the  proleg.  Behind  the 
spiracle  is  a  rather  large,  secondary,  accessory,  subspiracular  tubercle, 
carrying  a  long  hair  (in  same  position  of  that  in  Capperia  ksterodactyla) 
that  seems  to  be  more  than  an  ordinary  secondary  hair,  and  there  is  a 
corneous  point  above  this.  Short  secondary  hairs  are  very  numerous, 
especially  dorsally  (25  to  80  in  the  trapezoidal  area),  placed  irregularly 
and,  usually,  asymmetrically,  and  are  whitish,  rather  clubbed  at  the 
extremity,  with  serrated  ends ;  they  are  about  ^^th  the  length  of  the 
primary  setie  on  the  anterior  trapezoidals  (i).  The  irregular  placing 
of  some  of  these  secondary  hairs  is  notable,  but  the  8rd  abdominiJ 
segment  has  three  placed  dorsally  and  quite  symmetrically,  and 
there  is  usually  one  also  on  the  outside  of  i,  and  two  on  the  posterior 
subsegment,  opposite  and  below  the  spiracle.  The  primary  setsB  have 
spindle-shaped  swellings  irregularly  placed,  that  appear  to  be  fluid, 
but  whether  this  fluid  is  their  own  secretion,  or  that  of  the  glands  of 
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the  rose,  is  not  determinable.  On  the  prothorax,  the  posterior  sub- 
segment  (behind  the  plate)  has  tubercles  placed  as  i,  ii  And  iii ;  on 
the  mesothorax  and  metathorax  the  three  upper  tubercles  have  each 
two  hairs,  placed — on  the  upper  transversely,  on  the  next  nearly 
level,  the  front  one  rather  higher ;  the  third  sdso  has  them  one  in 
front  of  the  other.  The  abdominal  prolegs  are  on  slender  props,  and 
have  8  well-curved  brown  hooks,  the  anal  prolegs  have  9.  The 
true  legs  are  faintly  tinged  with  brownish,  although  substantially 
of  the  same  colour  as  larva.  The  general  surface  has  very  fine  raised 
colourless  points  (Chapman,  June  14th,  1899).  Final  instar:  Of  a 
dark  sickly  green  tint,  becoming  yellower  posteriorly,  and  with  a 
marked  yellow  patch  (ovaries,  etc.)  on  the  4th  and  5th  abdominal 
segments,  and  a  purple-red,  or  rich  brown,  dorsal  band,  edged  with  a 
yellow  line,  broadest  in  front,  narrowing  over  the  4th  and  5th  abdo- 
minal segments,  and  but  little  broader  posteriorly  to  this.  Head 
yellow,  or  yellow  with  black  patches  dorsally  and  near  mouth,  with 
other  similar  variation.  The  whole  combination  gives  an  impression 
of  debility  and  decomposition,  perhaps  corresponding  closely  with  a 
bud  of  foodplant  dying  off,  as  secondary  ones  often  do,  giving  reddish 
and  sickly  yellow  tints  combined  with  green.  The  whole  larva  is 
covered  with  secondary  hairs ;  these  are  very  short  and  yellow,  the 
primary  hairs  are  long,  single  (one  to  each  tubercle),  whitish,  or  tinted 
darker  apically.  Tubercles  i  and  ii  are  wide  apart ;  the  setse  on  i  and 
iii  porrect ;  on  ii,  slightly  backwards  ;  iv  and  v  on  flange,  the  setae 
well  separate,  one  directly  below  spiracle,  the  other  a  little  higher,  and 
in  front  of  it.  The  seta  on  tubercle  vi,  at  back  of  segment,  directed 
backwards ;  three  hairs  at  base  of  prolegs.  A  secondary  hair  behind 
iii  at  back  of  segment  is  very  large  and  strong,  as  is  another  between 
it  and  iii.  The  following  details  of  the  tubercles  and  hairs  of  fullgrown 
larva  are  to  be  noted — on  the  prothorax,  the  usual  six  on  each  side  of 
plate;  the  three  front  about  equal, 0'6mm.  long,  the  central,  posterior, 
about  0*7mm.,  and  the  two  others  about  0*4mm. ;  apparently  three 
hairs  in  prespiracular  group,  0*2mm.-0'4mm.  long,  not  on  one  plate, 
but  without  skin-points  between  them ;  two  hairs  at  base  of  legs.  On 
the  meso-  and  metathorax  are  the  usual  four  pairs  of  hairs;  the  dorsal 
pair  trapezoidal,  on  separate  plates,  nearly  joined  on  mesothorax,  with 
skin-points  between  on  metathorax;  the  second  pair  on  the  same  plate 
(reversed  trapezoidals) ;  third  pair  with  the  addition  of  a  third  above 
and  behind,  making  an  oblique  row  of  three, all  on  separate  bases;  the 
4th  pair  at  base  of  legs  on  same  plate  and  at  the  same  level;  the  hairs 
rather  larger  on  mesothorax,  the  1st,  0'4mm.,  the  2nd,  l'2mm.,  the 
Brd,  0-4mm.,  the  4th,  l*Omm.,  the  5th  and  6th,  about  0'6mm.,  an 
extra  hair  about  0'4mm.,  the  7th  and  8th  about  O'Smm.  and  0*2mm. 
long.  The  true  legs  have  the  first  two  joints  darkest,  and  the  1st  joint 
has  a  margin  of  very  minute  spicules  ;  the  2nd  joint  has  four  or  five 
long  bristles  (half  as  long  again  as  joint) ;  the  last  joint  is  paler,  half  as 
long  again  as  either  of  others  (total  length  of  these  joints  about 
0*45mm.),  claw,  fine,  straight,  accompanied  by  a  hair  of  about  equal 
length.  On  the  1st  abdominal,  the  hair  representing  tubercle  i  i3 
about  0'8mm.  long,  ii  about  l*Omm. ;  they  are  widely  apart,  but 
placed  in  ordinary  trapezoidal  position  ;  that  on  iii  is  about  1-Omm. ; 
iv  and  v  rather  apart,  but  apparently  with  a  plate  in  common,  iv  lower 
and  behind, about  I'Omm.,  and  v  about  0*6mm.  in  length ;  vi  is  at  back  of 
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segment,  about  0'6mm.  long;  vii  carries  a  posterior  hair  about  0*8mm. 
and  two  in  front  about  0'2mm.  long ;  these  appear  to  have  skin-points 
between  their  bases ;  on  the  8th  abdominal,  vii  has  only  two  hairs, 
with  a  ventral  hair  below,  which  also  occurs  on  all  the  other  abdominal 
segments  in  front ;  the  9th  abdominal  has  three  pairs  of  hairs,  each 
pair  on  a  common  base,  and  trapezoidally  arranged ;  below  them  a 
single  strong  hair,  and  the  usual  weak  ventral  one.  It  is  not  easy  to 
homologise  these  hairs  on  the  9th  abdominal ;  the  first  pair  are  like  i 
and  ii;  the  second  is  iii  (the  second  hair  of  this  pair  may  be  the 
minute  accessory  spiracular) ;  the  third  is  in  line  with  iv  and  v ;  if 
the  solitary  hair  is  vi,  then  vii  is  absent.  The  anal  plate  carries  seven 
hairs  on  either  side.  All  these  hairs  are  quite  smooth  and  unspiculated, 
but  most  of  them  are  slightly  swollen  at  the  tips.  The  secondary  haira 
are  very  numerous,  about  40  on  an  abdominal  segment  from  dorsum  to 
spiracle.  They  vary  much  in  size,  the  mass  are,  perhaps,  about  0*lmm. 
long,  but  some  are  not  much  over  0*05mm.,  and  a  few  reach  to  nearly 
0*26mm. ;  all  are  of  similar  structure,  nearly  as  thick  as  the  primary 
hairs  are,  i.e.,  proportionally  very  thick,  tapering  a  little,  and  then 
swelling  out  again  apically,  with  a  truncate,  sometimes  slightly  notched, 
end,  sharply  demarcated  from  the  skin  at  their  bases,  but  without  any 
separate  chitinous  plate ;  the  larger  examples  are  rather  solitary, 
behind  the  spiracle,  in  attendance  on  tubercles  i,  ii,  iii,  etc.,  but  equally 
missing  from  these  positions,  so  that  no  definite  and  constant  positions 
can  be  assigned  them.  The  skin-points  are  small,  sharp,  with  their 
longest  diameter  usually  longitudinally  placed.  This  implies,  as  is  the 
fact,  that  they  are  really  two-and-a-half  times  as  long  as  broad.  The  true 
legs  are  black  in  one  specimen,  yellow  in  another.  The  prolegs  on  long 
props,  hooks  of  prolegs  about  16,  of  anal  claspers,  20  (Chapman,  June  5th, 
1905).  Length  about  -5in.,  and  of  tolerable  bulk  in  proportion ;  the  body 
cvlindrical,  and  strongly  attenuated  towards  the  extremities,  is  consider- 
ably retractile,  and,  when  at  rest,  has  a  dumpy  appearance ;  the  head  is 
small,  globular,  smooth  and  shining,  about  the  same  width  as,  or  perhaps 
very  slightly  narrower  than,  the  2nd  segment ;  the  segmental  divisions 
distinctly  marked ;  the  skin  soft,  but  with  a  slightly  rough  appearance, 
and  is  sparingly,  though  conspicuously,  clothed  with  short  hairs.  The 
ground  colour  is  a  rather  bright  greenish-yellow,  in  some  specimens 
yellowish-green;  the  head  is  greyish,  with  the  cheeks  and  mandibles 
shining  black.  A  very  conspicuous  purple  stripe  forms  the  mediodorsal 
line;  from  the  2nd  to  the  6th  segment,  this  stripe  appears  as  if 
composed  of  round  purplish  marks  joined  at  the  segmental  divisions, 
consequently,  the  stripe  is  rather  broad  ;  on  the  remaining  segments, 
it  is  much  narrower  and  more  uniform,  but  equally  distinct;  the 
subdorsal  and  spiracular  lines  are  yellow,  but  only  faintly  indicated, 
the  segmental  divisions  are  also  yellow.  The  ventral  surface  and  prolegs 
are  uniformly  dingy-green  or  yellowish,  according  to  the  ground  of  the 
dorsal  surface;  legs  black  and  shining  (Porritt).  The  larva  is  also 
described  by  South  {Entam.,  xviii.,  p.  276),  by  Barrett  {Lep,  Brit.  Isle$^ 
ix.,  p.  845),  and  by  Dyar  {Jour.  New  Y.  Ent.  Soc,  iii.,  p.  21).  Buckler 
figured  larv8B  in  three  different  stages  of  growth,  June  22nd,  1877 
{Larvae,  etc.,  ix.,  pi.  dxiii.,  figs.  2,  2a,  2b). 

Variation  of  IaAsva. — In  the  last  instar,  the  larvfe  vaiy  in  colour^ 
from  almost  pure  yellow  to  pure  green  (of  a  dingy  shade,  however), 
with  a  purplish  dorsal  stripe,  which  varies  somewhat  in  width ;  the 
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subdorsal  and  spiracular  lines  vary  in  distinctness,  pale  yellowish  in 
colour. 

FooDPLANTs. — Rosa  canina  (SchifFermuller),  R,  centifoUa  (Treitschke). 

Pupation. — The  larva  makes  some  pretension  to  spinning  a  cocoon, 
although  it  is  a  very  slight  one ;  it  hardly  amounts  to  a  hammock, 
there  being  simply  a  few  silken  threads  used  to  draw  a  leaf  or  two 
together  at  the  junction  of  the  leaflets  with  the  leaf -stalk,  or  the  sepals 
together  over  the  centre  of  the  flower  after  the  petals  have  fallen,  and 
some  silk  over  the  leaf  surface.  The  hooks  of  the  8th  abdominal 
segment,  as  well  as  those  of  the  anal  armature,  are  involved  in  the 
support  of  the  pupa,  although  the  pupal  position  appears  to  be  rather 
that  of  lying  in  a  hammock  than  the  normal  attachment  to  a  pad  of 
•ilk  (Bacot).  When  full-grown,  the  larvsB,  that  have  been  feeding  on 
the  buds,  affix  themselves  to  the  side  of  the  leaf  close  by  the  bud, 
and  draw  the  leaf  and  the  bud  together  by  means  of  a  few  silken 
threads ;  the  others  draw  together,  in  a  similar  way,  several  leaves  at 
the  end  of  the  young  shoot  (Porritt).  The  pupa  is  attached  by  the 
anal  segment  to  the  flower-stem  just  below  the  ovary,  and  protected  by 
a  slight  network  of  silk,  which  unites  a  leaf  with  a  flower-bud.  The 
pupa  stands  erect,  and,  in  this  position,  bears  a  superficial  resemblance 
to  a  stunted  rosebud  (South).  Barrett  erroneously  states  tbat  the  pupa 
"hangs  loosely  from  a  small  tuft  of  silk.**  On  the  contrary,  it  is 
fixed  firmly  in  true  Alucitid  fashion  by  the  8th  and  10th  abdominal 
oremastral  hooks,  with  its  venter  closely  appressed  to  the  stalk,  leaf, 
or  bud,  of  which  its  loosely  spun  puparium  is  formed.  Chapman 
observes  that  the  larva  spins  quite  a  cocoon  of  very  sparse  cables,  forming 
a  loose  open  web,  extending  more  than  its  own  length  in  most 
directions,  and  pulling  together  the  surrounding  leaves,  etc. ;  the  pupa 
is  suspended  in  a  nearly  inverted  position,  its  actual  attachment,  how- 
ever, being  by  the  usual  two  sets  of  hoo]^s,  forming  the  anal  and 
ventral  parts  of  the  cremaster.  Warren  says  that,  when  the  species  is 
found  in  a  high  hedge,  where  the  rose-bushes  rise  to  the  top  and  flower 
there,  one  will  always  find  the  puparia,  containing  empty  pupte  (and 
therefore  unemerged  ones  at  the  right  time),  between  the  stunted  bud 
and  a  leaf  growing  hard  by,  but  a  favourite  position  in  younger 
bushes  is  beneath  two  or  three  leaves  slightly  fastened,  but  not  drawn 
altogether  out  of  place ;  four  pupie  were  once  found,  one  behind  the 
other,  on  an  exposed  stalk  by  the  side  of  a  dusty  road,  the  whole  branch 
being  both  cobwebby  and  dusty.  Hofmann  notes  that  the  larva  pupates 
within  its  feeding-place;  Steudel,  that  it  fixes  itself  for  pupation  in 
a  thin  web  between  the  rose-leaves.  Butterfield  also  observes  that  the 
larvsB  pupate  in  the  webs  in  which  they  have  fed  up. 

Pupa. — ^Length  7mm.-7'6mm. ;  width  at  widest  part  l*9mm.  The 
oolour  has  some  claim  to  be  called  white*  ;  it  is  really  green,  but  with 
a  whitish  porcellanous  tone  that  is  very  pronounced  about  the  anterior 
portion  of  the  pupa  and  dominates  the  wings,  especially  after  they 
commence  to  get  a  little  developed.  In  this  respect,  it  reminds  one 
somewhat  of  the  pupa  of  GiUmeria  palliclactylaf  Reverting  to  colouring, 

*  Grass-green  in  colonr,  paler,  and  white,  on  wings  and  anteriorly ;  a  narrow 
black  margin  ronnd  winAs,  of  which,  howeyer,  the  antennae  form  one  border ;  the 
latter  are  black,  bat  basimy  each  segment  has  a  little  green  colour ;  the  face  has  a 
black  streak  on  each  side,  and  the  maTillan  and  1st  legs  are  also  largely  black.  The 
lateral  dorsal  ridge  (containing  trapesoidals)  is  faint^  yellow,  especially  where  it 
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the  aniennaB,  and  all  the  appendages  behind  the  level  of  the  eye, 
are  black,  and  a  delicate  black  line  encircles  the  wings,  bringing 
ont  very  distinctly  the  waving  of  the  dorsal  and  hind  margins; 
there  is  a  dark  dorsal  line,  and  an  interrupted  dark  shading 
between  ii  and  iii,  a  fainter  one  along  spiracles,  and  another 
below  iv  and  v :  this  is  more  nearly  a  line  than  the  others ; 
below  it  are  more  dark  blotches ;  the  venter  is  green.  The  pupa  has  a 
more  Sphingid-like  outline  {e.g.,  pupa  of  Sena  Hellatarum)  than  usual 
in  <*  plumes."  The  head  projects  a  little  ventrally ;  the  appendages  are 
not  straight  in  ventral  line,  but  arch  forwards ;  the  greatest  prominence 
being  opposite  the  drd  abdominal ;  then  the  6th  and  6th  abdominals 
are  more  prominent  dorsally,  and  the  pen  of  cremaster  points  forward 
again,  so  that  the  curvature  of  the  Sphingid  pupa  is  well  reproduced. 
The  maxillte  disappear  below,  meeting  the  1st  legs,  as  usual,  a  little 
less  than  half-way  down  appendages.  The  1st  leg  is  broad,  and  no 
femur  is  shown.  The  antennae  stop  at  ^ths,  the  1st  legs  at  ^ths,  of  the 
length,  the  2nd  legs  and  wing-tips  equal ;  the  extreme  tips  only  of 
the  drd  legs  visible  beyond,  as  the  2nd  legs  meet  in  middle  line  beyond 
the  Ist.  There  appear  to  be  no  humps,  tubercles,  ridges,  flanges  or 
processes,  but  the  hairs  are  pronounced.  Dorsally,  i  and  ii  arise  close 
together,  ii  but  little  further  out  than  i ;  i  has  a  strong  hair  sloping 
forwards ;  ii  a  longer  one  sloping  backwards ;  these  are  at  a  little  more 
than  a  right  angle  with  each  other  at  origin,  but  their  curvature 
makes  them  seem  much  more  so ;  i  is  about  0*7mm.  long,  ii  about 
0*9mm.;  i  is  marked  by  a  dark  dot,  ii  has  no  coloration  where  it  arises; 
iii  is  about  0*8mm.  long,  and  points  upwards  and  forwards  ;  iv  and  v 
appear  to  be  represented  by  a  hair,  about  0-4 mm.,  immediately  below 
spiracle,  another  about  0*5mm.,  a  little  lower  and  a  good  way  behind 
it,  both  curved  forwards  ;  vi  is  at  posterior  margin  of  segment,  about 
0*6mm.,  first  exposed  on  the  4th  abdominal,  where  another  lower 
one  also  appears,  one  of  a  pair  seen  in  following  segments  (0*2mm.), 
and  representing  those  at  base  of  proleg ;  all  these  are  directed  back- 
wards. [The  measurements  given  are  the  longest  of  each  series, 
others  are  shorter.]  The  spiracles  are  faintly  brown -tin  ted,  slightly 
projecting,  circles.  The  legs  both  reach  up  at  top  to  eye  level,  the  antenna 
passing  transversely  across  the  top  of  both  before  turning  down.  The 
statement  as  to  no  ridges,  etc.,  must  be  modified  to  the  extent  of  noticing 
that  the  first  tibia  carries  a  rather  sharp  ridge.  The  labrum  (or  lower 
part  of  clypeus)  carries  two  hairs  on  either  side,  and  there  is  another  one 
well  up  in  front,  with  another  on  cheek  below  eye.  There  are  also 
two  in  centre  of  eye,  t.^.,  against  1st  leg,  on  the  ordinary  surface,  round 
which  the  glazed  (and  other)  eye  curves,  and  two  at  base  of  antenna  on 
either  side  (about  0*4mm.  long) ;  hairs  of  i,  ii  and  iii  (or  similarly  placed 
ones)  on  prothorax ;  i  and  ii  on  mesothorax,  two  further  out  in  front,  and 
one  further  back ;  on  meso-  and  metathorax  there  is  just  an  indication 
of  the  dorsal  ridges  {Platyptilia,  etc.).  There  is  no  trace  of  hair  on  any 
of  the  appendages.      The  anal  cremaster  consists  of  about  40  hooks  or 

is  most  distinct  in  front  and  at  the  tubercles ;  these  latter  are  combined  (i-l-ii),  and 
oarry  each  two  hairs,  one  directed  forwards,  and  one  backwards ;  the  subspiracular 
it  a  doable  tnberde  on  a  yellowish  lateral  flan^ ;  there  are  yarious  hairs  on  the 
thoracic  segments,  the  hair  of  tmpraspiracnlar  directed  forwards ;  none  on  wings  or 

rendages ;  each  taberde  has  only  one  hair ;  there  is  a  dark  dorsal  shading  on 
meso-  and  metathorax  (Chapman.    Another  description). 
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hairs,  about  O'lmm.  long,  faintly  reddish-brown,  darker  at  the  tips, 
which  are  swollen  as  if  recurved,  and  a  sharp  point  directed  basally. 
The  ventral  cremaster  has  exactly  similar  hooks,  but  comparatively  few 
in  number  (Chapman,  June  27th,  1906).  Length  of  pupa  measures 
between  8mm.  and  9mm. ;  width  at  mesothorax  and  5tb  abdominal  about 
l*75mm.,  and  thickness  rather  less;  the  pupa  below  the  wingcases 
is  nearly  cylindrical.  It  is  very  distinctively  coloured — pale  whitish- 
green,  with  a  dark  green  dorsal  band,  which  is  interrupted  and  broken 
towards  the  anus.  The  wings  are  outlined  by  a  narrow  streak  of  dark 
green,  and  delicately  shaded  towards  their  extremities  with  soft  green, 
not  so  dark  as  the  surrounding  line.  The  whole  of  the  head-pieces, 
eye-cases,  leg-  and  antenna-cases,  are  dark  green,  and  show  up  as  a 
most  conspicuous  shield.  Some  fainter  green  shading  is  also  present 
at  base  of  wings,  and  on  the  thoracic  segments  dorsally,  as  well  as  a 
much  broken  and  interrupted  faint  subdorsal  line  of  delicate  green, 
which  shows  towards  anal  end  of  abdominal  segments.  There  is  a 
stronger,  but  still  broken,  lateral  band,  and  also  a  subventral  one,  and 
the  area  immediately  surrounding  the  spiracles  is  faintly  tinged  with 
darker  green.  The  spiracles  are  large,  and  rather  prominent,  but  are 
not  raised  to  anything  like  the  extent  that  they  are  in  Ovendenia 
septodactyla  {lienigianua) ,  or  even  Oidaematopliorns  lithodactyla.  The 
hairs  are  long  and  tapering,  either  quite  simple,  or  very  finely  serrated, 
probably  the  latter,  as  they  seem  to  pick  up  dust  very  readily.  No 
secondaries  are  present  on  abdominal  segments ;  nor  are  there  the 
fringes  of  fine  hairs  on  the  wing-,  leg-,  or  antenna-cases,  like  those  found 
in  the  pupae  of  Pomttia  gaUictodactyla,  Oidaematophorus  lithodactyla^ 
and  Ovendenia  septodactyla.  All  tubercles  are  single-haired,  as  in  the 
larva,  the  tubercles  at  base  being  primitive  and  cone-shaped ;  i  and  ii 
are  a  short  distance  apart  on  a  single  longitudinal  mound;  they  are 
much  farther  apart  on  the  1st  and  2nd  abdominal  segments  than  on 
the  following  one,  and  the  ridge  becomes  more  definite,  and  continues 
nearly  the  whole  length  of  the  segment,  becoming  higher  and  converging 
towards  the  mediodorsal  line,  culminating  in  a  twin  ridge  or  process  on 
the  mesothorax ;  i  bears  a  long  hair  lying  forwards ;  ii  a  very  much  longer 
hair,  pointing  backwards ;  iii  is  a  short  distance  above,  and  slightly 
posterior  to  spiracle,  bearing  a  hair  of  about  equal  length  to  i,  bending 
forwards  ;  iv  and  v  are  well  separated ;  v,  exactly  subspiracular,  bears 
the  smaller  hair;  iv,  posterior  to  spiracle,  but  nearly  in  same  horizontal 
plane,  bears  a  longer  hair ;  iv  slopes  ventrally ;  v  slopes  forwards ;  vi 
carries  a  single  hair,  beneath  iv ;  and  vii,  marginal,  consists  of  8  hairs  in 
linC^.  The  pupa-case  is  very  thin  and  semitransparent  in  parts,  ex- 
ceedingly finely  striated  or  wrinkled  transversely.  This  is  also  a 
feature  of  the  other  species,  and  is  well-marked  in  the  pup®  of 
Ovendenia  septodactyla  (lienigianus)  and  Porrittia  galactodactyla,  but  the 
wrinkles  are  large  and  coarse  in  Oidaematophorus  lithodAictyla.  They 
are  also  present  in  the  pupa  of  Adactylus  bennetii,  and  are  very 
fine  in  this  species  and  more  regular  than  in  others  [Described 
June  26th,  1899;  additional  notes  made  from  empty  pupa-cases, 
December,  1908]  (Bacot).     Porritt  says  :  "  The  pupa  is  about  fin.  to 

^  Barrett  says  (Lep.  Brit,  Islea,  ix.,  p.  345)  that  "  the  pupa  is  curiously 
sprinkled  with  fine  hairs  or  long  bristles,  especially  on  the  dorsal  surface."  Tlie 
"  curiously  sprinkled  hairs  "  appear  fo  be  the  ordinary  pupal  setoe,  in  noimal 
position. 


EUCNBinDOPHOBUS  BHODODAGTTLA. 


265 


i  in.  in  length ;  pale  green,  the  wing-cases  whitish,  the  eye-, 
antenna-,  and  leg-cases,  also  the  edging  of  the  wing-cases,  smoky- 
black.*'  Soath  writes :  **  Dingy-green,  with  a  dorsal  line,  strongly 
saffosed  with  rose-colour  or  violet ;  hairs  as  in  the  larva ;  the  paler 
wing-cases  stand  out  prominently  from  the  thorax,  thus  giving  the 
pupa  a  swollen  appearance  at  this  point/'  Buckler  figured  {Larvas, 
etc.,  pi.  clxiii.,  fig.  2c)  the  pupa  of  this  species  on  June  22nd, 
1877.  Hofmann  notes  {Die  DeuUch.  Pteroph.,  pp.  85-86)  that  the 
pupal  colour  changes  greatly  as  development  proceeds.  It  is  greenish 
at  first,  then  it  becomes  more  and  more  violet,  until  at  last  it  is  of  a 
very  dark  violet  hue,  the  markings  all  the  time  becoming  less  and  less 
distinct. 

Variation  of  pupa. — The  colour  of  the  pupa  is  very  definite, 
greenish  in  hue,  the  wings  green,  edged  with  black,  often  with  whitish 
nervures,  whilst  the  forks  between  are  filled  up  with  blackish;  between 
the  antennal  sheaths  the  space  is  filled  up  with  blackish -green;  the 
warts  are  whitish  or  whitish-green,  as  also  are  the  hind  margins  of 
the  abdominal  segments,  and  the  upper  edges  of  the  cremaster.  In 
the  most  strongly  marked  pupao  there  is  a  black,  longitudinal,  mediodorsal 
stripe,  with  two  very  similar,  but  less  distinct,  lateral  stripes  at  the 
height  of  the  upper  row  of  tubercles  and  above  the  spiracles ;  there 
are  also  two  blackish  longitudinal  stripes  lower  down  the  sides 
(Hofmann).  Butterfield  says  that  the  pupsa  vary  in  colour,  from 
uniform  pale  green,  and  green  blotched  with  umber,  to  dark  umber, 
almost  black. 

Time  of  appearance. — In  Britain,  the  species  first  appears  at  the 
beginning  of  July,  and  continues  to  emerge  throughout  the  month ; 
in  the  middle  of  July,  1874,  imagines  were  reared  from  pupae  and 
larvae  found  at  Ghattenden  a  little  earlier  (Porritt) ;  in  the  next  year 
the  imagines  were  on  the  wing  for  some  two  or  three  weeks,  in  the 
same  locality,  from  about  July  5th  (Tutt).  On  the  continent,  the  time 
of  appearance  varies  a  little  according  to  elevation,  from  June  to 
mid-August,  e.g.,  June  at  Autun  (Constant) ;  August  5th-12th,  at 
La  Grave,  in  the  Dauphiny  Alps  (Tutt) ;  July  and  August,  in  Switzer- 
land (Frey) ;  June  to  the  beginning  of  August,  at  Frankfort-on-Oder 
(Metzner),  also  in  Upper  Lusatia  (Moschler),  Saxon  Upper  Lusatia 
(Schiitze),  and  Grefeld,  near  Uerdingen  (Stollwerck) ;  although  July 
alone  is  given  for  most  German  localities — Baden,  etc. ;  and  Hofmann 
says  end  of  June,  and  July,  throughout  Austria  and  Germany.  Actual 
dates  noted  are :  August  2nd,  1855,  in  the  Waldrande,  near  Ziirich  (Frey); 
bred  June  17th,  1858,  and  following  days,  from  larvae  and  pupae  found 
June  4th,  at  Magnusholm  ;  also  from  July  lst-27th,  from  Arensburg, 
Pichtendahl  and  Upel  (Nolcken) ;  several  from  July  80th,  1877,  in  a 
garden  at  Schoneberg,  near  Berlin  (Sorhagen) ;  July  1st,  1908,  at  Duzi, 
in  Bosnia  (Hilf-Leonhardt) ;  May  27th,  1904,  a  very  early  season, 
abundant  at  Zwotzen-on-the-Elster  (Dieroft).  British  rboords  ; 
July  18th-18th,  1874,  at  Ghattenden  (Porritt) ;  between  July  6th  and 
81st,  1875,  at  Ghattenden  (Tugwell) ;  bred  July  7th-16th,  1877,  from 
larvae,  obtained  at  Ghattenden,  that  pupated  June  22nd,  1877,  and 
following  days  (Buckler) ;  bred  June  22nd,  1898,  others  bred  July  16th, 
1899,  and  following  days,  from  larvae  obtained  in  Middlesex  (Tutt) ; 
bred  July  4th-20th,  1899 ;  July  7th-llth,  1900,  from  larvae  found  in 
Middlesex  (Rothschild) ;  July  22nd,  1900,  at  Worcester  Park  (Eaye) ; 
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bred  July  4th,  1901,  from  larvs  found  in  Middlesex  (Botbscbild)  ; 
bred  July  12tb-16tb,  1908,  from  lary»  found  in  Middlesex  (Tutt)  ; 
bred  July  12tb,  1908,  from  larva  found  at  Tbomdon  Park 
(Whittle) ;  imagines  emerged  July  6th-12th,  1902,  from  larvs  collected 
June  24th,  that  pupated  between  June  25th-80th;  others  emerged 
June  29th-July  10th,  1908,  from  larvsB  collected  June  4th,  in  the 
Bexley  district  (Butterfield) ;  bred  July  llth-17th,  1908,  from 
larvsB  obtained  in  the  Bexley  district,  on  June  10th  (Bankes) ; 
imagines  also  observed  wild,  July  4th,  1904,  in  the  same  district 
(Butterfield). 

Habits. — The  species  is  essentially  a  dusk  and  late  evening  flier^ 
yet  Butterfield,  who  has  bred  large  numbers,  says  that  the  imagines 
almost  always  emerge  in  the  early  morning.  In  July,  1874,  and  1875^ 
specimens  were  frequently  observed  by  Mr.  Ovenden  and  myself,  flying, 
after  dark,  around  the, rose-bushes  in  Ghattenden  woods,  the  females 
apparently  busily  laying  their  eggs,  and,  on  at  least  one  or  two  occasions, 
if  memory  serves,  they  appeared  to  be  busy  at  the  sweets.  Porritt  also 
has  recorded  it  as  flying  about  the  rose-bushes  at  Ghattenden,  whilst 
Borhagen  says  that,  in  Brandenburg,  it  sometimes  swarms  around 
rose-bushes.  Glaxton  has  taken  the  species  at  light  at  Navestock, 
near  Bomford,  and  Eaye,  also  at  light,  at  Worcester  Park  ;  it  is  further 
recorded  as  abundant  at  light  at  Zwotzen-on-the-Elster  (DierofiT).  We 
were  much  surprised,  at  the  end  of  one  or  two  afternoons  in  early 
August,  1896,  at  finding  three  or  four  specimens  on  yarrow-flowers, 
under  some  rose-bushes,  on  a  hedgebank  at  La  Grave,  in  Dauphiny, 
whence  we  must  have  dislodged  them,  as  we  were  working  the  bank  pretty 
closely  for  micro-lepidoptera.  As  a  rule,  however,  the  species,  even  in 
confinement,  appears  to  be  chary  of  moving  in  the  daytime.  Warren 
says  that  he  has  only  seen  one  wild  imago  in  Middlesex ;  on  this 
occasion  he  beat  about  six  yards  of  the  undergrowth  of  a  hedge  before 
dislodging  this  specimen,  a  female,  which  flew  about  a  yard,  and  then 
settled  on  a  grass-culm,  and,  being  again  disturbed,  would  only  flit  a 
foot  or  so ;  the  insect  also  seems  strangely  lazy  in  confinement. 
Wocke  observes  that,  when  at  rest,  the  forewings  of  the  insect  are 
spread  out  flat,  standing  at  right  angles  to  the  body,  and  the  hindwings 
are  hidden  beneath  theml  Dieroff  observes  that,  on  the  evening  of 
May  27th,  the  weather  being  sultry,  and  a  thunderstorm  threatening,  he 
saw,  at  Zwotzen-on-the-Elster,  no  fewer  than  five  pairs  in  copula ;  at 
this  time  the  $  clings  with  the  two  front  legs  to  a  grass-culm,  etc., 
the  ^  hanging  free,  and  suspended  only  by  its  attachment  to  the  $  . 

Habitat. — In  Britain,  the  species  appears  to  frequent  the  rose- 
bushes on  the  outskirts  of  woods,  or  in  the  ridings  and  more  open 
parts  of  the  woods  in  north  Kent  (Tutt) ;  at  Lewisham,  it  was  taken  in 
a  garden  (Stainton) ;  in  Middlesex,  it  is  reported  from  hedgerows  and 
gardens  (South).  Warren  says  that,  in  Middlesex,  the  species  is 
spread,  to  his  certain  knowledge,  over  an  area  of  four  or  five  miles^ 
and  he  has  no  doubt  it  extends  further ;  it  occurs  round,  and  in,  two 
villages,  and  close  to  the  outskirts  of  one  fairly  large  town  ;  moreover, 
it  seems  to  prefer  rose-bushes  growing  by  the  sides  of  roads,  and  is 
frequently  common  there ;  it  certainly  does  not  avoid  such.  On  the 
continent,  it  occurs  throughout  the  greater  part  of  the  lowlands  of  Gentral 
Europe,  and  often  does  considerable  damage  to  the  cultivated  roses  in 
gardens.    Hof mann  says  it  occurs  everywhere  in  Germany,  from  the  sea- 


^        I 


AUBLTPTILIIDI.  267 

level  to  weU  up  the  mountain  valleys^  and,  in  Austria,  from  the  low 
levels  also  well  up  the  alpine  valleys.  It  occurs  freely  in  Heligoland. 
At  Zwotzen-on-the-Elster,  it  abounds,  in  some  years,  on  the  so-called 
Lasur,  a  small  chalk-range,  e.g.^  in  May,  1904,  which  was  a  very  dry 
month,  and  the  grass  burnt  up,  thus  early,  and  in  what  is  usually  the 
rainy-season  ;  later  in  tbe  year,  it  was  found  along  the  margins  of  fields 
and  roads  by  Hecta  (Dieroff ).  It  often  occurs  also  at  a  considerable 
elevation,  e.g,,  Bruand  notes  it  as  occurring  in  the  high  mountains  of 
the  Doubs  dept.  In  Dauphiny,  at  La  Grave,  the  imagines  were 
apparently  disturbed  from  wild  rose-bushes  growing  on  a  bank  beside 
the  road  just  below  the  inn,  in  a  most  exposed  situation,  and  at  an 
elevation  of  at  least  5000  feet ;  the  specimens  being  found  below  the 
bushes  on  the  herbage,  or  feeding  at  yarrow  flowers.  In  Spain, 
Chapman  found  it  at  Tragacete,  on  the  Albarracin  Sierra,  and  at  Soria 
on  the  Sierra  de  la  Demanda. 

Localities. — Very  local  in  the  British  Isles,  and  only  recorded 

from  the  southeast  counties  of  England.  Essex  :  Navestook,  cearBomford 
(Claxton),  Thorndon  Park  (Whittle),  Longhton  (Maohin).  Kent  :  Chattenden 
(Porritt),  Lewiflham  (Stainton),  Bezley  district  (Batterfield).  Middlxskz  : 
near  Mill  Hill  Station  (Sonth),  Finchlej  Station  (Meek  U$U  Sonth),  Kingsbnry 
(Bond),  Hackney  (Stephens).  Subbxt  :  Worcester  Park  (Kaye),  near  Coombe 
Wood  (Stephens). 

DisTBiBUTioN. — Europe,  central  and  southern  (except  Batavia),  Fin- 
land, Livonia,  Bithynia,  Armenia  (Bebel^.  Aubrica  :  St.  Louis  (Martfeldt). 
Asia:  Asia  Minor — near  Bmssa,  not  rare  (Mann),  Amasia  —  South  Caucasus 
(Staudinger).  Axtstro-Hdnoabt  :  ererywhere  from  the  low  levels  up  into  the 
alpine  valleys  (Hofmann),  Bohemia  (Fischer  v.  B.),  Budapest,  Sopron,  Nagyig 
(Aigner),  Briinn,  not  common  partner),  Taufers  valley  (Weuer),  Slavonia  (Ko^a), 
Fiume,  Dalmatia  (teite  Bebel),  Vienna  aistrict  (Kollar).  Bblgium  :  Li^  (Deltour). 
Bosnia  and  Hxrcsoovina  :  Dervent  (HilQ,  Ealinovik  (Schreitter),  Duzi  (Hilfi. 
Bulgaria:  Varna (Lederer),  near  Sophia  (Bachmetjew).  France  :  widely  distributea, 
Paris  district  (Latreille),  Montmorency  (B^grand),  Sa6ne-et-Loire — ^Autun  (Constant), 
the  high  mountains  of  the  Doubs  (Bruand),  Dauphiny  Alps — ^La  Qrave  (Tutt), 
Aube  (Jourdheuille),  Cher — St.  Florent,  Indre — ^Nohant  (Sand).  Germany: 
everywhere  from  the  sea-level  to  the  alpine  valleys  (Hofmann),  West  Prussia,  rare, 
(y.  Siebold),  Pomerania — Grabow,  near  Stettin  (Biittner),  Heligoland  (Dalla Torre), 
Stettin  (Buttner),  near  Dessau  (Bichter),  near  Gdttingen,  Qaedfinburg,  Miihlhausen 

!i€9t€  Jordan),  near  Berlin  (Kliewer),  Potsdam  (Hinneberg),  Havelland,  not  rare 
Moritz),  near  Sohdneberg  (Sorhagen),  Frankfort- on-Oder  (Metsner),  the  Schwetiger 
forest  (Kretsohmer),  Silesia,  rare — Breslau  fV^ocke),  Upper  Lusatia  (Mdschler), 
Saxony  —  near  Freiberg  (Fritzsche),  Saxon  Upper  Ijusatia — on  the  Proitschen- 
berg,  Klix  (Schtitze),  near  Strehia  (Edhler).  Thuringia,  general  (Knapp), 
Hesse  (Glaser),  Frankfort-on-Main,  Wiesbaden  (Koch),  Nassau  (Bdssler),  near 
Uerdingen,  very  rare  (Stollwerck),  near  Trier,  common,  Crefeld  (v.  Hymmen), 
Aix,  rare  (F5rster),  the  Pfalz  ^Bertram),  Spires  (Linz),  Baden — Gailingen, 
Waldshut,  Freiburg,  Kaiserstuhl,  Lahr,  Carlsrnhe,  Bruchsal,  Wertheim  (Meess 
and  Spuler),  Saxony— Dresden  (Fischer),  Wiirttembeig  (Steudel  and  Hofmann), 
Begensburg  district  —  Keilstein,  Winzerbeige,  Wdrth  (Hoffmann  and  Herrich- 
Schaffer),  Alsace — on  the  Bastberg,  near  Bouswillien,  St.  Pierre  Bois,  common, 
La  Chapelle  (Peyerimhoff)-  Itai.t:  Sicily  (Mina-Palumbo).  Boumania:  the 
Dobrudsoha  (Cuadja).  Bussia:  Baltic  provinces — Blagnusholm,  Arensburg, 
Pichtendahl,  Ilpel  (Noloken).  Scamdimavia  :  Sweden  —  Schonen  (Zetterstedt), 
Boania,  Norway  (Wallengren),  Akershus  (Sohdyen).  Spain:  Tragacete,  Soria 
(Chapman).  Switzerland  :  Zurich  (Frey),  Chur  (Caflisch).  TxnucxT :  Boumelia^ 
Batmisch,  near  Slivno  (Bebel). 

Subfamily:  AMBLTPriLm^A. 

Tribe:  AMBLTPriLnDi. 

This  subfamily  is  much  more  distinctly  developed  in  the  Stenoptiliine 
direction,  than  is  the  last  {Eucnemidophorinas),  particularly  in  its  larval 
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characters.  The  Amhlyptiliid  hirva  has  the  depression  of  the  prothoracie 
scatellam  black ;  the  fairly  abundiyit  secondary  skin-hairs,  variable  in 
size,  smooth,  and  swollen  at  the  tips,  are  very  similar  to  those  of 
Eiicnemidophorun;  some  of  these  secondary  hairs  being  very  lar^e;  the 
primary  setae  are  swollen  just  below  the  pointed  tip,  and  are  not  blunt,  as 
in  the  Stenoptilias  proper;  the  tubercles  i  and  ii  on  either  side  of  themeso- 
thorax  and  metathorax  are  conjoined,  as  also,  on  the  abdominals,  are  iv 
and  V  (which  are  separate  in  ^ucn^ynuJopAoriM),  whilst,  in  the  later  stadia, 
these  tubercles,  as  well  as  vi,  assume  a  primitive  wart-like  structure ;  both 
the  accessory  postspiracular  tubercles  are  also  weakly  developed  as  warts, 
the  lower  less  strong  than  the  upper* ;  the  spiracles,  too,  are  well-raised 
(in  this  particular  more  Stenoptiliid  than  Eucnemidophorid).  In  the 
pupal  characters,  the  tribe  is  very  specialised;  the  dorsal  ridge, 
strongly  marked  in  PlatyptUia,  and  indicated  in  Euenemidophonu,  is, 
in  AmblyptUia,  well-developed.  The  trapezoidal  tubercles  are  carried 
on  halbert-shaped  processes,  the  first,  terminating  the  dorsal  ridge 
on  the  8rd  abdominal  segment,  being  especially  large ;  the  absence  of 
the  nosehorn  is  markedly  Stenoptiliid,  and  the  well-developed  cremaster 
indicates  a  similar  relationship.  The  imago  is,  in  its  general  facies, 
entirely  Platyptiliid,  and  not  Stenoptiliid,  and,  in  this  respect,  agrees 
with  EucTtemidophartu  and  not  Manumarcha, 

Genus :  Ambltptoja  (Amfltphua,  by  error) ,  Hiibner. 

Stnontmt.— OenuB :  AmplyptUU  {by  error).  Hub.,  **  Yen.,*'  P-  ^30  (1825). 
Amblyptilia,  Stphs.,  **Illa8.  Hanst.,*'  iv.,  p.  876;  app.  p.  424  (1884);  ZelL, 
**  IsiB,"  p.  770  (1841) ;  Stand,  and  Wocke.  "  Cat.,"  2nd  ed.,  p.  842  (1871) ;  Hein. 
and  Wocke,  *'  Schmett.  DeatBch.,"  iii.,  pt.  2,  p.  787  (1877) ;  Frey,  **  Lep.  Schweiz,*' 
p.  428  (1880);  Barrt.,  **  Ent.  Mo.  Blag.,"  zvui.,  p.  177  (1882) ;  WilhnB.,  ''  Ent. 
Mo.  Mag.,'*  xviii.,  pp.  212-218  (1882);  Sorhgn.,  "Eleinsohm.  Brandbg.,"  p.  8 
(1886) ;  Leech,  *•  Brit.  Pyr.,*'  p.  54,  pi.  zn.,  ^.  9  (1886) ;  South,  "  Ent.,"  xxiL, 
p.  81  (1889) ;  Tntt,  *' Young  Nat.,"  x.,  p.  164  (1889) ;  "Brit.  Nat.,"  i.,  p.  87 
(1891);  "  Pter.  Brit.,"  p.  51  (1895);  "Ent.  Bee.,"  xi.,  p.  288  (1899) ;  Hofmn., 
" DeutBch.  Pter.,"  p.  58  (1895).  Pterophoms,  Fab.,  "  Ifant.  Ins.,"  p.  258  (1787) ; 
"  Ent.  SYBt.,"  iii.,  p.  846  (1793) ;  Sam.,  "  Ent.  Usef.  Ck>mp.,"  p.  409  (1819) ; 
Curt.,  "  Brit,  Ent.,"  fo.  161  (1827) ;  Dup.,  "  Hist.  Nat.,"  xi.,  p.  650  (1838) ;  Wood, 
"Ind.  Ent.."  1st  ed.,  p.  237  (1889)  ;  Zell.,  "  Isis,"  p.  784  (1841);  pp.  38,  902 
(1847) ;  Dap.,  "  Cat.  Meth.,"  p.  883  (1845) ;  Tgstrm.,  "Finl.  Fjiir.,"  p.  155  (1847); 
ZeU.,  "Linn.  Ent.,"  vi.,  p.  826  (1852) ;  Fiej,  "  Tin.  Pter.  Sohweiz,"  p.  405  (1856); 
Sta.,  "Man.,"  ii.,  p.  441  (1859);  Porritt,  "Ent.  Mo.  Mag.,"  xxi.,  p.  208  (1885); 
xxii.,  p.  149  (1885) ;  xxiii.,  p.  132  (1886) ;  "  Buckler's  Larvae,"  ix.,  p.  851  (1901). 
Aloeiia,  de  Vill.,  "Linn.  Ent.  Fann.  Soec.,"  iv.,  p.  546  (1789) ;  Haw.,  "Lep. 
Brit.,"  478  (1811);  Hb.,  "Baupen,"  etc.,  ix.,  Alnc.  i.,  pi.  c,  figs,  a-d  (cire.  1800); 
"  Schmett.  Eur.,"  Aluc.  v.,  figs.  23-24  {pat  1811) ;  pi.  vu.,  figs.  85-36  (1823)  ; 
Tr.,  «*Die  Schmett.,"  ix.,  p.  232  (1833);  Zett.,  "Ins.  Lapp.,"  p.  1012  (1840). 
PliUypftiUa,  Stphs.,  "  Illus.  Haust.,"  p.  376;  app.  p.  424  (1835) ;  Zell.,  "  Linn. 
Ent.,*^  vi.,  p.  388  (1852);  Meyr.,  "Trans.  Ent.  Soo.  Lond.,"  p.  485  (1890); 
"  Handbook,"  etc.,  p.  433  (1895) ;  Walsm.,  "  Ent.  Mo.  Mag.,"  xxxiv.,  p.  198 
(1898) ;  Fern.,  "  Pter.  Nth.  Amer.,"  1st  ed.,  p.  24 ;  2nd  ed.,  p.  25  (1898) ;  Staud. 

*  A  aecondaiy  hair  takes  a  fixed  place  behind  spiracle,  in  the  position  of  the  upper 
accessoiy  postspiracular  tubercle,  and  might  be  regarded  as  snbprimai^ ;  a  lower 
acceasoiy  postspiracular  is  not  constant,  and  one  that  often  looks  like  it  is  rather 
accidental.  In  Maratmarcha  {JLunaedaetyla)  both  are  present,  and  have  much  more 
the  character  of  primaiy  sete  than  of  secondaiy  hairs.  These  setae  (in  these  two 
genera)  look  like  aecondaiy  skin-hairs,  that,  instead  of  vaiying  in  position  like  the 
others,  were  selecting  positions  of  rest.  One  could,  of  course,  frame  the  oj)po6ite 
hjpothesis,  that  subprimaiy  hairs  ought  to  be  here,  and  were  just  beginning  to 
assert  themselves,  but  if  so,  one  is  constrained  to  enquire  why  they  begin  as 
ordinary  seeondaiy  skin-hairs,  at  first  doubtful  aa  to  whetner  they  nave  any  speciid 
local  claims  (Chapman). 
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and  Beb.,  '<  Oat.,"  3rd  ed.,  p.  73  (1901) ;  Dyar,  **  List  Nth.  Amer.  Lep.,"  p.  442 

il902) ;  **Proo.  Un.  Sta.  Nat.  Mus.,"  xxv.,  p.  899  (1902);  xxvii.,  p.  922  (1904). 
^latyptUus,  ZeU.,  **  Isis,*'  p.  770  (1841);  H.-Soh., "  Sys.  Bearb./'  v.,  p.  369  (1855); 
Frey,  *'Mm.  Sohw.  Ent.  Gesell.,"  i.,  p.  335  (1865);  iii.,  p.  290  (1870);  Nolck., 
«*  Lep.  Fn.  Estl.,"  p.  802  (1871).  Amblyptllas,  Wallgrn.,  "  Skand.  Fjad./'  p.  13 
(1859) ;  Jord.,  **  Ent.  Mo.  Mag./'  vi.,  p.  121  (1869) ;  xviu.,  p.  117  (1881) ;  Wals., 
**Pter.  Gal.  Oreg.,"  p.  23,  pi.  ii.,  figs.  2-4  (1880) ;  Barr.,  **Lep.  Brit.  Isles,"  ix.,  p. 
888;  pi.  414,  figs.  4-5  (1904). 

The  genas  Amblyptilia  (spelt,  evidenfcly  by  errors  AmplyptUia)^  as 
first  described  by  Hiibner  {Verzeichniss,  p.  480),  was  exceedingly  hetero- 
typical,  containing,  besides  the  two  species  here  grouped  under  this 
generic  title,  species  of  the  subfamilies  Oxyptilinae  and  Marasmarchinae, 
That  this  alliance  was,  on  general  grounds,  well-founded,  may  be  seen 
from  our  own  grouping.  Of  detailed  structural  differences,  there  are, 
however,  many  separating  them.  Hiibner's  original  description  reada 
as  follows : — 

Ambltftili^ — Die  Schwingen  &8t  buntschekig  und  glanzend  bezeichnet — 
AmpLyptilia  aeanthodactyla,  Hiibn.,  Ala.  23,  24.  Coemodactyla^  Hubn.,  Ala.  35,  36. 
Trichodactyla,  Didactyhiy  et  Chrysodaetyla,  Schiff.,  Verz.,  Ala.  A.  3,  2,  11.  Hiibn.,. 
Ala.  9,  18.  Phaeodactyla,  Hiibn.,  Ala.  14,  15. 

From  this  time  onward  the  genus  has  been  called  Amblyptilia^  not 
Amplyptilia  (evidently  a  misprint,  as  the  coitus  is  called  Amblyptiliae), 
Zeller  first  dealt  with  the  genus  by  removing  acanthodactyla  and 
cosmodactyla  to  PlatyptUus,  and  founding  Oxyptilus  for  the  remainder,  to 
which  he  refers  AmhlyptUia,  Hb.,  as  a  synonym  {his^  1841,  p.  710). 
This  action  was  so  evidently  ultra  vires,  and  his  entirely  dropping 
Amblyptilia^  Hb.,  as  a  valid  genus,  so  unaccountable,  that  one  is  aston- 
ished that  Herrich-Schaffer  (6^.  Bearb.,  v.,  pp.  861  et  seq.)  should 
follow  him.  However,  in  1862,  Wallengren  rescued  Amblyptilia  (under 
the  name  of  Amblyptilus),  restricting  it  to  acantfiodactylaj  Hb.,  whilst 
Btaudinger  and  Wocke  (Cat,  2nd  ed.,  p.  87)  maintained  the  restriction, 
and  restored  the  earlier  spelling,  viz.,  Amblyptilia.  Until  1886,  the  genus 
was  generally  used  for  the  two  species,  punctidactyla^  Haw.,  and  acantho- 
dactyla, Tr.,but,  in  that  year,  Meyrick,  on  general  family  characters  con- 
nected with  neuration,  sunk  the  Platyptiliinae,  EucnemidopIioHnae,  and 
AmblyptUiinae  into  one  genus  PlatyptiHa,  and  has  been  followed  in  thia 
retrograde  movement  by  Fernald  and  Kebel.  A  mere  glance  at  the  larvsB 
and  pupsB,  of  the  heterogeneric  species  thus  lumped  together,  would 
have  sufficed  to  show  the  unsoundness  of  this  action.  There  is  no  real 
excuse  for  either  of  these  latter  authors,  since  Hofmann,  in  1895,  had 
already  shown,  even  on  imaginal  characters,  the  unsatisfactory  con- 
clusions of  Meyrick,  and  had  given  sufficient  facts  relating  to  all  the 
stages  to  show  that  his  own  conclusions  were  as  incomparably  ahead  of 
those  of  his  predecessors,  as  were  the  detailed  facts,  on  which  the  con- 
clusions were  based,  absolutely  unknown  to  them. 

We  have  already  noted  that  Wallengren  first  limited  the  genus. 
Amblyptilia  to  its  present  boundaries.  His  diagnosis  thereof  {Kong. 
Svensk.  Vetemt.  Akad.  HandL,  iii.,  p.  18)  reads  as  follows  : — 

Antennae  of  both  sexes  with  very  short  cilia ;  the  forehead  ornamented  with  a 
▼ery  short  pyramid  of  scales ;  palpi  longer  than  the  head,  thick,  laterally  compressed, 
ascending,  with  the  last  joint  short,  slender,  and  pointed  ;  legs  slender,  long,  the- 
tibise  only  in  the  least  degree  thickened  towards  tbe  apex  ;  first  pair  of  spines  in 
the  posterior  tibiae  nearly  eqoal ;  longer  than  the  second  pair ;  the  anterior  wings 
famished  with  a  tooth  of  scales  on  their  inner  margin,  not  cleft  to  the  third 
part  of  their  length ;  the  segments  broad,  the  posterior  segment  almost  hatchet- 
shaped,  the  posterior  angle  of  the  segments  well  marked ;  the  segments  of  the  inferior 
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"wings  slender,  the  third  segment  with  the  anal  angle  snfiBbientlj  distinct,  nearer  the 
:apdz,  famished  with  a  tuft  of  scales ;  the  anterior  wings  flat,  covering  the  posterior 
when  at  rest. 

The  genus  is  exceedingly  restricted.  There  are  four  described 
Palcearctic  species  —  punctidactyla,  Haw.,  seeboldi^  Hofm.,  moerens, 
Snell.,  and  cosmodactyla,  Hb.,  of  which  the  first  and  last  are 
British.  In  the  Nearctic  region,  also,  there  appear,  according  to 
Fernaid  and  Dyar  {List  Nth.  Atne7\  Lep,,  p.  442)  to  be  four  (or 
five)  species  —  pica,  Walsm.,  costnodactyla,  Hb.,  fnarmarodaciyla, 
Dyar,  punctidactyla,  Haw.,  ?  edwardsii,  Fish,  r.^.,  two  species  are 
.common  to  the  PalsBarctic  and  Nearctic  regions.  The  closeness  of 
these  two  insects  is  as  great  as  that  between  Gillmeria  ochrodactyla  and 
■6r.  pallidactyla,  and,  like  these,  doubtful  specimens  can  be  separated 
by  their  genitalia,  although  Hofmann  says  that  he  cannot  find  any 
difference  in  them.  Chapman,  however,  writes  {in  litt.)  that,  although 
he  approached  the  question  with  the  idea  that  Hofmann's  state- 
ment was  true,  on  examining  five  preparations  of  the  brown  species 
{cosmodactyla),  and  two  of  the  greenish  species  {panctid<ictyla\,  he  found  a 
jconstant  difference  in  the  clasps.  He  says  that  ''  in  the  brown  form 
the  extreme  length  of  the  clasp  is  l*00mm.,  in  the  greenish  l'08mm., 
and  the  bird's- head- shaped  end  is  rounder,  and  with  a  shorter  beak,  in 
the  brown  form,  flatter,  and  with  a  longer  beak,  in  the  green.  The 
sedoeagus  in  these  specimens  is  much  larger  in  the  greenish  form,  though 
obviously  variable  in  both ;  its  form  and  structure  appear  to  be 
identical,  but  the  extreme  length,  over  all,  varies  from  0'42mm.  to 
•0'56mm.  in  the  brown  form,  and  the  two  of  the  greenish  form  are, 
respectively,  0*62mm.  and  0*7 1mm. "^^  It  may  be  observed  that,  in  these 
species,  there  exists,  as  a  separate  small  apophysis,  the  extra  clasp  that 
is  so  well-developed  in  the  Oxyptilids.  No  trace  of  this  has  been 
detected  in  other  genera,  even  in  Marastnarcha,  which  appears  in  some 
respects  nearest  the  Oxyptilids.'* 

In  their  general  appearance,  the  two  British  species  belonging  to 
this  genus,  are  similar  to  each  other,  but,  even  on  superficial 
characters,  are  readily  distinguishable,  t^.^jr.,  A,  punctidactyla  is  greenish 
in  tint ;  A.  cosmodactyla  is  red-brown.  In  their  larval  characters, 
they  are  very  close,  and  apparently  occur  together  on  the  same  food- 
plants,  yet  there  is  {teste  Hofmann)  a  distinct  difference  in  the  structure  of 
the  larval  warts,  and  Porritt  connects  {Ent.  Mo,  Mag.,  xxiii.,  p.  188)  certain 

*  It  may  appear  desirable  that  I  should  ezprees  my  opinion  as  to  the  value  of 
this  difference  in  the  appendages  of  the  two  forms.  I  do  not  think  it  is  in  any  way  con.- 
.elusive.  Were  the  two  forms  only  found  at  widely  distant  localities,  I  should  have  no 
hesitation  in  saying  the  differences  were  merely  expressions  of  varietal  divergence, 
a  long  way  from  necessarily  implying  specific  distinction ;  but,  as  the  forms  occur 
together  in  the  same  localities,  the  value  of  these  differences  is  considerablv  greater, 
and  adds  an  additional  weight  to  the  considerations,  whatever  value  they  may 
possess,  that  already  are  accepted  as  proof  of  true  separation.  I  would,  however, 
say  that  my  number  of  preparations  is  by  no  means  sufficiently  great  to  deserve 
absolute  dependence  on  tneir  indications,  clear  as  they  may  be,  especially  in  view  of 
the  considerable  variation  they  show  to  exist  in  each  form,  in  the  dimensions  of  the 
aedoeagus.  A  much  greater  difference  in  size  in  the  appendages  exists  between 
those  of  Erehia  aethiopB  from  Scotland,  and  from  the  Engadine,  but  one  does  not 
dream  (perhaps,  however,  wrongly)  of  suggesting  more  than  geographical  variety, 
abundantly  within  the  limits  of  specific  identity  in  that  species.  Did  these  two 
forms  occur  on  the  same  ground,  without  intermediates,  one  would  attach  great 
importance  to  them.  A  deeper  research  may  show  that  there  are  intermediates  in 
the  case  of  Amhlyptilia ;  so  far,  I  have  not  found  them  (Chapman). 
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[To  he  hound  facing  p.  270.] 
Pupal   armature  and  Ancillary  appendages  of  Amblyptilia  cosmodactyla  and 

A.  PUN(TrDA(TYLA  X  24. 

A.  Figs.  1-4. —  Pupal  amiature  of  Amhlyptilia  cosmodactyla. 
Fig.  1. — Hall^ert-shaped  process  of  3rd  abdominal  segment. 
Fig.  2.—  Dorsal  process  of  5th  abdominal  segment. 

Fig.  3. — Dorsal  process  of  6tli  abdominal  segment. 

Fig.  4.-  -Tubercles  iii,  iv,  v,  vi  and  vii  of  4th  abdominal  segment. 

Figs.  5-6. — iVncillaiy  appendages  of  Amhlyptilia  eoamodactyla. 

Fig.  5.~  Clasp. 

Fig.  6. — .^Geagns. 

B.  Figs,  1-4. — Pupal  armature  of  Amhlyptilia  puuctidaetyla. 
Fig.  1.: — Halbert-shaped  process  of  3rd  abdominal  segment. 
Fig.  2. — Dorsal  process  of  5th  abdominal  segment. 

Fig.  3. — Dorsal  process  of  6th  abdominal  segment. 

Fig.  4. — Tubercles  iii,  iv,  v,  vi  and  vii  of  Amblyptilia  punctidacjyla. 

Figs.  5-6. — AnciUary  appendages  of  Amhlyjililia  pnnctidactyla. 

Fig.  5.—  Clasp. 

Fig.  6. — ^Edoeagus. 
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Pupal   aiimature   .vnd  Axcillauy  appendages  of  (A)  Ambltptill\  cosmodactvla 

AND    (B)   A.   PUNCTIDACnLA  X  24. 

(From  camera  sketches  by  T.  A.  Cdapmak.) 
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larval  differences  with  the  two  species,  and  concludes  that  the  larval 
characters  are  sufficiently  distinctive;  Chapman  also  finds  certain 
distinctive  pupal  characters  (see  posted). 

As  to  the  names  to  be  applied  to  the  two  British  species,  there 
appears  to  be  considerable  doubt.  The  oldest  name  for  the  red-brown 
species  is,  no  doubt,  calodactyltiSf  Fab.  {Mant.  Ins.,  ii.,  p.  258),  a  title, 
however,  that  belongs  by  right  to  zetterstedtiiy  Zell.  (see  antea,  p.  162). 
In  1811,  Haworth  gave  the  name  punctidactyla  (Lep.  Brit.,  pt.  8,  p.  479) 
to  the  greenish  species.  Between  181 1  and  1817,  Hiibner  figured  {Schmetu 
Eur,,  Alu.  v.,  figs.  28-24)  a  deep  dull-brown  insect  marked  with  tawny, 
as  acanthadactyla,  having  alresbdy,  about  1800,  figured  in  his  Raupen^ 
etc.,  ix.,  Aluc.  i.,  pi.  c,  figs,  a-d,  the  larva  and  pupa  of  the  red- brown 
form  on  Ononis  spinosa  as  ealodactyla.  In  1828,  he  figured  (Sckmett. 
Eur.,  Alu.  vii.,  figs.  85-86),  under  the  name  of  costnodactyla,  a  reddish- 
brown  insect,  marked  with  yeUow.  In  other  words,  both  acanthadactyla, 
Hb.,  figs.  28-24,  and  cosmodactyla,  Hb.,  figs.  85  86,  are  wanting  in  the 
characteristic  greenish  colour  of  punctidactyla,  Haw.  In  1888,  Treitschke 
{Di£  Schmett.,  ix.,  pt.  2,  p.  284)  described  the  red-brown  species  as 
acanthodactyla,  Hb.,  and  the  greenish  species  as  cosmodactyla,  Hb.,  giving 
his  own  colour  diagnoses  as  "  obscure-fuscous,"  and  '<  olivaceous-fuscous," 
respectively,  and  hence  came  into  our  lists  the  general  use  of  these 
names  for  the  two  species.  Strangely  enough,  after  describing  the 
insects  in  the  terms  just  noted,  Treitschke  adds  that  his  cosmodactyla 
accords  exactly  with  the  Hiibnerian  figure,  in  which,  however,  we 
detect  no  trace  of  **  olive  "  or  '*  greenish."  In  1890,  we  girded  at  the 
application  of  the  name  cosmodactyla,  Hb.,  to  the  greenish  species,  pointing 
out  that  Hiibner's  figures  85  and  86  of  cosmodactyla  were  not  greenish, 
and,  in  1891  {British  Nat,  i.,  p.  88),  we  also  offered  some  remarks  on 
the  subject.  Later,  in  1899  {Ent.  Rec,  xi.,  p.  288),  we  suggested  that 
Hiibner's  figs.  28-24,  acanthadactyla,  were  referable  to  the  '*  olive* 
grey  "  or  **  olive-fuscous  "  species,  punctidactyla  (although  the  figures 
were  in  no  wise  characteristic),  and  also  that  his  figs.  85  and  86, 
cosmodactyla,  were  referable  to  the  red-brown  species,  i.e.,  exactly  the 
opposite  conclusion  to  that  at  which  Treitschke  had  arrived.  There 
appears  to  be  some  little  difference  in  the  tinting  of  the  figures  in  different 
copies  of  Hubner's  plates,  and,  after  much  reconsideration  and  study, 
we  came  to  the  conclusion  that  Hiibner's  acanthadactyla,  with  deep 
dull-brown  wings,  and  the  reddish-brown  cosmodactyla,  might  possibly 
have  to  be  referred  to  the  same  species,  i.e.,  that  neither  is  sufficiently 
characteristic  to  be  placed  with  certainty  with  the  greenish  species, 
punctid4Ktyla,  Haw.  One  thing  is,  however,  abundantly  certain,  as  we 
have  before  said  {Pter.  Brit.,  p.  57),  mz.,  that  Hiibner's  cosmodactyla, 
figs.  85  and  86,  cannot  possibly  be  punctidactyla.  Haw.,  nor  would  we 
assert  too  positively  that  Hiibner's  acanthadactyla,  figs.  28-24, 
can.  In  this  dilemma  we  appealed  to  Bankes,  and  he  writes 
{in  litt.,  8,  iv.  1906) :  **  I  have  no  hesitation  whatever,  after  carefully 
examining  Hiibner's  figures  (as  represented  in  *  Fletcher's  '  copy),  and 
then  comparing  them  with  my  long  bred  series  of  both  species,  in 
saying  that  figs.  28-24,  which  Hiibner  calls  *  acanthadactyla,'  most 
certainly  are  intended  to  represent  the  olivaceous  insect  known  in 
Britain  as  'punctidactyla,*  Haw.,  and  that  figs.  85-86,  called  by 
Hiibner  *  costnodactyla,*  equally  certainly  represent  the  common  reddish- 
brown  species  to  which  British  authors  have  almost  invariably  applied 
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the  name  '  acanthodactyla^^  though  these  latter  figares  do  not  show  the 
shape  of  the  wings  at  all  accurately,  making  the  costa  decidedly  too 
much  arched,  and  the  wings  too  short  in  proportion  to  their  breadth. 
In  Fletcher's  copy  of  '  Hiibner '  ^which  formerly  belonged  to  Zeller,  and 
bears  his  identifications  written  oelow  some  of  the  names  on  the  plates, 
though  not  below  the  names  in  question),  the  colours  alone,  poor  as 
they  are,  would  suggest  the  above  determinations,  for  figs.  28-24 
recall  the  unmistakable  olive-brown  livery,  characteristic  of  pundit 
dactyluy  Haw.,  more  uniform  than  that  of  acantkodactyla,  Tr.,  while 
fig.  85  (fig.  86  only  shows  the  underside)  exhibits,  in  places,  and 
especiallv  on  the  basal  two-thirds  of  the  forewings,  the  equally 
unmistakable  ruddy  hue  of  acanthodactyla,  Tr.,  which  is  never  found 
in  punctidactyla.  But,  ignoring  colour  altogether,  the  markedly  pro<^ 
duced  apex,  the  produced  tomus,  and  the  shape  and  prominence  of  the 
large  dorsal  scale-tooth  of  the  forewing,  together  with  the  shape  and 
prominence  of  the  dorsal  scale-tooth  of  the  hindwing,  prove  conclusively, 
in  my  opinion,  that  figs.  28-24  can  only  be  meant  ior  punctidactyla,  Haw., 
whereas  the  less  produced  apex  and  tomus  and  the  less  conspicuous 
dorsal  scale-tooth  of  the  forewing,  with  the  broader  and  shorter  dorsal 
scale-tooth  of  the  hindwing,  prove,  with  equal  certainty,  that  figs. 
85-86  cannot  be  intended  to  represent  punctidactyla,  Haw.,  and  remind 
one  so  strongly  of  acanthodactyla,  Tr.,  that,  in  spite  of  the  incorrect 
shape  of  the  wing,  one  feels  justified  in  accepting  these  figures  as 
meant  for  this  species.  You  will  note  that  my  conclusions  are 
identical  with  your  own,  as  set  forth  in  Ent.  Rec,  xi.,  pp.  288-9,. 
and  Fletcher  {in  litu)  has  come  to  the  same  conclusion."  Fletcher 
writes  (April  2nd,  1906) :  *'  Hiibner's  figs.  85-86  are  most  clumsily 
drawn,  but  show  some  tufts  on  the  inner  margins  of  the  wings.  If  we 
are  to  divide  figs.  28-24,  and  figs.  85-86,  between  the  two  species,  I  think 
the  one  we  have  known  as  punctidactyla  must  take  figs.  28-24,  on  the 
ground  that  the  apices  and  anal  angles  of  the  wings  are  most  sharply 
produced  in  these  figures,  and  that  the  general  colouring  of  the  fore- 
wings  and  that  of  the  blotchings  do  not  differ  much  in  intensity,, 
whilst  that  which  we  have  known  as  acanthodactyla  will  have  to  ga 
with  the  ill-drawn  figs.  85-86,  so  that  Tutt's  verdict  {Ent,  Enc.,  xi., 
p.  288)  stands.  The  colour  of  figs.  28-24  is  bad ;  still  there  is  the 
uniformity  in  intensity  shown."  One  doubts  very  much  whether  oar 
punctidactyla  was  really  well-known  to  the  majority  of  continental  lepi- 
dopterists;  and  one  supposes  that,  so  far  as  his  knowledge  went,  Zeller*s. 
contention  that  cosmodactyla,  Hb.,  was  simply  a  form  of  acantJiadactyla^ 
Hb.,  was,  so  far  as  concerned  most  continental  specimens  passing  under 
the  former  name,  quite  true.  (On  this  point  see  Walsingham,  Pter, 
CaL  Oreg.,  p.  24.)  Frey,  after  stating  {Stett.  Ent.  Zeitg.,  1886,  p.  62). 
that  Zelier  could  not  discriminate  specifically  between  cosmodactyla^ 
Hb.,  and  acanthadactyla,  Hb.,  says,  in  distinguishing  these  two  forms, 
from  his  stachydalis  and  calaminthae,  that  all  the  AmblyptUia  forms 
described  are  brown,  i.e,,  acanthodactyla  — hTOvrn  mixed  with  red,  cosmo- 
ciacf^Za= chestnut-brown,  8tiichydali8  =  \ight  yellow-brown,  calaminthae- 
= light  grey  ;  so  that  his  preceding  note  on  stachydalis  {Stett.  Ent,  Ztg.^, 
1871,  p.  121)  that  it  was  of  a  bright  olive-brown  hue,  might  lead  one  to 
suppose  that  his  term  "olive-brown  "  was  only  "yellow-brown,"  and  not 
really  greenish,  as  in  our  best-coloured  punctidactyla,  if  his  types  were 
not  really  specially  brightly-coloured  examples  ;  whilst  his  remark  that. 
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eosmodactyla  is  chestnut- brown  does  not  at  all  apply  to  our  punctiddctyla  as 
we  know  it,  although  no  doubt  he  is  here  referring  to  the  dark  examples 
in  the  *<  Frey  collection*'  in  the  British  Museum,  which  are  entirely  differ- 
ent from  any  British  examples  that  we  have  yet  seen  of  punctidactyla, 
Nolcken,  also,  who  appears  to  have  known  the  species  through  Zeller 
and  Frey,  notes  (Lep.  Faun,  Etttlandy  etc.,  p.  82)  that  he  took  examples 
of  coBtnodactyla,  Hb.  (evidently  punctidactyla),  of  a  fresh  light-grey 
colour  melting  into  greenish  (as  noted  by  Frey),  and,  later,  some 
perfectly  typical  specimens,  without  saying,  however,  what  he 
considered  *' typical,"  although,  according  to  his  account  of  acantkn- 
dactyla,  Tr.,  he  appears  to  have  considered  that  punctidactyla  {^^cosmo- 
dactyla'')  was  only  distinguished  from  acanthodactyla,  Tr.,  by  its  greyer 
colour,  and  white-spotted  costal  margin.  Altogether  the  figures  of 
Hiibner  are  very  puzzling.  At  any  rate,  the  greenish  species  must  be 
called  punctidactyla.  Haw.,  and,  in  our  opinion,  the  brown  species  is 
cosmodactyla,  Hb.  Of  the  two  species,  Hofmann  says  {Die  Deutscfi, 
Pteroph,t  p.  60) :  "  The  genus  consists  of  only  two  species  standing  very 
closely  to  each  other,  both  of  which  occur  in  several  (2-8)  different 
forms.  Besides  the  difference  in  habits,  the  distinctions  lie  in  the 
coloration  and  scaling  peculiar  to  each  species,  in  which  I  have  never 
observed  any  intermediate  forms,  and  in  the  position  of  the  black 
scale-tooth  of  the  8rd  plumule.  As  the  larvae  and  pupae  also  exhibit 
slight  differences,  the  title  to  specific  rank  should  be  well  founded." 
His  diagnoses  of  the  two  species  in  the  imaginal  form  {op.  cit,  p.  61) 
read  as  follows  : — 

The  scalor-tooth  on  the  3rd  plwnule  of  the  hindwing  lies  fairly  exactly  in  the 
middle  of  the  wing  (taking  the  inner  margin  as  the  space  measured).  Forewings 
narrow,  ferruginoas-brown,  reddish-brown,  or  brownish-grey,  with  darker  similarly 
coloured  markings  and  sparse  white  scaling.    Body  slender    . . .    eosmodaetyla,  Hb. 

The  scale-tooth  of  the  3rd  plumule  lies  distinctly  beyond  the  middle,  nearer  the 
apex.  Forewings  broader,  blackish,  appearing  light,  and  as  if  marbled,  by  reason  of 
the  rich  white  and  yellow  scaling,  often  with  transverse  rows  of  white  scales. 
Markings  black,  body  stouter    ...  ...  ...  ...     punctidactyla^  Haw. 

To  Hofmann  also  we  owe  the  discovery  of  an  actual  larval  distinction 
between  these  two  species.  His  distinction  (since  verified  by  Chapman) 
appears  to  be  as  follows  (Z)w  Deutsch.  Pteroph,,  pp.  68  and  66) : — 

Tubercles  large,  white,  many-haired,  mostly  with  one  longer  and  two  or  three 
shorter  bristles,  the  latter  Imobbed.  These  many-haired  tubercles  are  different  from 
those  of  the  lanrae  of  A.  punctidactyla,  which  have  2-haired  tubercles  only  on  the 
flange.  The  prothorax  green,  with  a  finely  drawn  open  black  triangle  in  the  middle, 
and  two  small  black  spots  on  each  side       ...  eosmodaetyla,  Hb. 

Tubercles  small,  of  the  colour  of  the  body,  single-haired,  only  those  on  the 
flange  bearing  two  hairs.  The  body  is  also  thickly  covered,  especially  dorsally, 
with  fine  short,  white,  not  clubbed,  hairs  (only  distinctly  visible  under  a  lens). 
The  prothorax  green      ...  ...  ...  purwiwZac^yZa,  Haw. 

Ambltptilia  COSMODAGTYLA,  Hiibuer. 

Stnoktmt. — Species :  Coimodaotyla,  Hb.,  *•  Schmett.  Eur.,"  Aluc.  pi.  viii., 
86-36  (1823) ;  *♦  Verz.,"  p.  430  (1825) ;  Stphs.,  "  Illus.,"iv.,  app.  p.  424  (1834);  Tutt, 
**  Ent.  Bee./*  xi.,  p.  238  (1899) ;  Bankes,  *'  Ent.  Bee.,'*  xviii.,  p.  39  (1906).  Calo- 
dactylat,  Fab.,  ••  Mant.  Ins.,"  ii.,  p.  268  (1787) ;  '*  Ent.  Syst.,"  iii.,  p.  346(1793) ; 
?Sam.,  "  Ent.  Usef.  Comp.,"  p.  409  (1819) ;  Curt.,  *•  Brit.  Ent.,"  fo.  161  (1827) ; 
Stphs.,  ••  nius.  Haust.,"  iv.,  p.  376  (1834) ;  Wood,  •*  Ind.  Ent.."  Ist  ed.,  p.  237, 
pi.  li.,  fig.  1646  (1839).  Calodaotyla,  de  Vill.,  *'Linn.  Ent.  Faun.  Suec,"  iv., 
p.  646  (1789) ;  Hb.,  *'Baupen,"  etc.,  ix.,  Aluc.  i.,  pi.  c,  figs,  ad  (Hrc.  1800); 
Haw.,  **  Lep.  Brit.,"  p.  478  (1811) ;  Treits.,  *'  Die  Schmett.,"  ix.,  pt.  2,  p.  232 
(1833);  Stphs.,  *'  Illus.,"  etc.,  iv.,  app.  p.  424  (1834).     Acanthodaotyla,  Tr., 
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Sduneit.,"  ix..  pt.  2,  p.  2S4  (1833) ;  Stend.  mm!  Woeke,  •*  CbO.."  ted  cd..  f^ 
342  (ni  part)  (1871) ;  Hein.  and  Woeke,  '^Sdimett.  DeatBch.,"  iii..  pi.  S,  p.  787 
(1877):  Fraj,  '*  Lep.  Sdiweiz,'*  p.  428  (1880);  WiUms..  *•  Ent.  Mo.  lUg.,"  xriii.. 
pp.  212-213  (1882) ;  Sorii.,  "  mrinwrhmrtt  Bnuid./'  p.  3  (1886) ;  Leech.  *'  Brii. 
1^.,"  p.  54,  pi.  xtL,  fig.  9  (1886) ;  Sooth,  ''Ent.."  zzii..  p.  31  (1889) ;  Mcyr., 
"  Tnns.  Enl.  Soe.  Load.,"  p.  486  (1890) ;  Tatt,  **Brii.  Kat.,"  i.,  p.  38  (1891) ; 
**  Pter.  Erik.'*  p.  53  (1895) ;  Mejr..  '« HuidboQk/'  ete..  p.  433  (1895) ;  Hofm., 
•*Deotsefa.  Pteroph.,'*  p.  61  (1895);  Fern.,  **  Pter.  N.  Amer.,"  p.  25  (18981; 
StBod.  and  Beb.,  "G^i.,"  3id ed.,  p.  73 (1901);  Dju,  ''list  K.  Amer.  Lep.,"  p.  443 
(1902).  AcMthodactf  tat.  Dap.,  **  Hist.  Nat.,"  zi..  p.  650,  pi.  313,  fig.  6  (1838); 
**CAt.Meth.."p.383(1845);  ZeU.,*«Isi8."p.784,TaR.ii,6(1841);  pp.  38. 903(1847); 
"Linn.  Ent.,'*  Yi.,  p.  338,  van.  a,  h  (1852);  Tgstnn.,  ''Finl.  F^.,"  p.  155  {ISil); 
H.-Scfa.."SjB.Bcarb.,"T.,p. 369(1855);  8app.^.5(1853);  Frej.**Tin.Pter.8ehv.,** 
p.  405  (18561 ;  Sta.,  "  Man.,"  u.,  p.  441  (1859) ;  Wallgrn.,  "  Skand.  Fjid.,"  p.  13 
(1859) ;  Jord.,  "  Ent.  Mo.  Mag.."  Yi.,  p.  121  (1869) ;  xriiL,  p.  177  (1881) ;  Nolck., 
•*Iiqp.  Faon.  Esd.,"  p.  802  (1871) ;  Sta.,  **Ent.  Mo.  Mag.,"  Tiii.,  p.  236  (1872) ; 
Tntt,  '*  Toong  Nat.."  x.,  p.  164  (1889) ;  Pont..  **Ent.  Mo.  Mag.."  xzi.,  p.  208; 
zxii.,  p.  149  (18851 ;  zxiit.,  p.  132  (1886);  **  Bnekl.  Larrv."  ete.,  ix..  p.  351.  pi.  163, 
fig.  5(1901):  WaJan.,  «*  Ent.  Mo.  Mag.,"  xxxIy.,  p.  192  (1898);  Ban.,  *'Lep. 
Brit,  lalee,"  p.  358.  pi.  414,  figs.  4-4a  (1904).  CooMdadytas,  Stphs.,  "  DhiB.," 
iT.,  p.  377  (1834) ;  Wood,  **  Ind.  Ent.,"  1st  ed..  p.  237,  fig.  1649  (1839).  [The 
firrt  certain  description  of  this  speeiep  is  given  by  Fabrieios,  under  the  name  <rf  ealo- 
daetybu,  in  1787,  and  onder  this  name  Hiibner  fignied  its  larva  and  papa  on  OmomiM 
arrensu.  The  name,  however,  had  been  applied  by  Schilfermaller  and  Denis  to 
zetUrgUdtU,  Zell.,  and,  as  calodactyla,  the  latter  species  was  figured  by  Hoboa-. 
Two  species,  th^«fore.  were  for  a  time  masquerading  as  coiodactyia,  tv. — (1) 
caiodactyla,  Schiff.,  Hb.  (fig.  l)=zettenUdtu,  Zell.,  and  (2)  calodactylms.  Fab., 
Hb.  {Larvae,  pi.  c,  figs.  a-d)  =  cosmodactyla,  Hb.  =  aeanthodactyla,  Tr.  Habner's 
figs.  35-36,  named  eatwtodactyla,  are,  we  think,  most  probably  this  species.  Treitschke 
i^^lied  this  latter  name  to  pvnrtirfartyla.  Haw.  ^  acanthadactyla,  Hb.,  in  which  he  was 
followed  by  Zeller,  Staadinger  and  Wocke,  so  thaXptmetidactyla,  Haw.,  was  generally 
known  as  cotmodaetyloy  Hb.  At  the  same  time,  this  species  was  referred  by 
Treitschke,  Zeller,  and  Staadinger  and  Wocke  to  aeantkadactyla,  Hb.  Hoiee  a 
reversal  of  Hnbner*s  names  took  place,  which  we  attempted  to  pat  straight  in 
1899.  Staadinger  and  Rebel  qaote  this  correction  in  their  synonymy,  bat  maintain 
the  reversal  of  the  names/ 

Description  of  original  figures. — Fig.  35,  cosmodactyla,  Exp.  al., 
20mm.  Forewing,  in  length  9*5miu.,  in  breadth  2mm.  in  middle,  8*5mm. 
at  tomus ;  costa  much  arched  througboat ;  apex  bat  little  produced,  not 
sharply  pointed,  decidedly  falcate :  tomns  blunt,  hardly  produced  ; 
termen  hardly  concave ;  colour  silky  rufous- tawny,  sparingly  marked 
with  blackish  anteriorly,  much  obscured  by  it  towards  termen. 
Anterior  two-thirds  of  costa  blackish,  strigulated  with  ochreous  except 
at  base ;  a  narrow  oblique  whitish  fascia  at  8'5inm.,  with  a  broader 
primrose-yellow  one  at  2mm.,  from  apex,  and  a  subapical  cluster  of 
silvery  dots.  Middle  third  of  disc  with  a  pale  bluish-grey  wash  along 
centre.  Centres  of  fascife  united  by  a  primrose  streak,  like  an  inverted 
dagger- blade,  but  the  termen,  though  slightly  notched  in  the  middle, 
shows  no  fissure  (set  specimens  resemble  Hiibner's  figure  in  this 
respect).  Cilia  white,  tipped  with  black  (?  necessary  shading),  with, 
on  dorsum,  a  roundish,  black,  projecting  scale- tooth  rather  beyond 
middle,  a  small  blackish  spot  beyond  it,  and  a  larger  one  at  tomus. 
Hmdwings  silky,  rufous- tawny  anteriorly,  much  obscured  by  blackisli 
posteriorly ;  third  plumule  with  ochreous  dorsal  vitta ;  upper  fissure 
extending  almost  to  middle,  lower  one  nearly  to  base ;  cilia  bluish- 
grey,  with  a  mediodorsal,  very  broad,  short,  blackish  scale- tooth,  not 
projecting  beyond  general  line  of  cilia.  Abdomen  (suggestive  of  j  ) 
pale  rufous-tawny,  with  a  subdorsal  row  of  primrose  spots  along 
either  side.  Fig.  86,  coswodacttflay  represents  the  imago  with  the 
wings  almost  closed  over  the  back,  the  undersides  of  the  two  right  winga 
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alone  being  shown.  Forewing  silky  drab-brown,  much  speckled  and 
mottled  with  blackish ;  costa  posteriorly  white-marked,  an  oblique 
bright  ochreous  costal  spot  preceding  an  oblique  whitish  subapical 
fascia,  from  the  centre  of  which  a  whitish  streak,  like  a  dagger- blade, 
projects  inwardly ;  dorsum  partially  washed  with  rufous- tawny 
beyond  middle;  termen  slightly  notched  in  centre,  but  showing  no 
fissure  ;  cilia  and  scale-tooth  much  as  in  fig.  85,  but  a  small,  slightly- 
projecting,  black  scale- tooth  replaces  the  blackish  spot  in  cilia 
between  central  scale- tooth  and  tomus.  Hindwing  drab- brown, 
speckled  with  blackish,  darker  posteriorly ;  upper  plumule  with  a 
straight,  bright  ochreous,  subterminal  fascia ;  cilia  lilac-grey,  with  a 
broad,  central,  blackish,  mediodorsal  scale-tooth  (Bankes.  From 
W.  H.  B.  Fletcher's  copy  of  Hiibner's  Europ,  Schmett,y  pi,  vii.,  figs. 
85-86). 

Earuest  description. — The  oldest  description  of  this  species 
reads  as  follows  : — Pterophorm  calodactylus,  alis  fissis  fuscis ;  anticis 
subfalcatis  fissis  fulvo-maculatis,  posticis  tripartitis.  [Alucita  calodae^ 
tyla,  "Wien.  Verz.,"  146,  4.]  Habitat  in  Austria,  Mus.  Dom.  Schieffer- 
myller.  Statura  praecedentium.  Alae  anticse  cinereo  fuscse  apice 
obscuriores  macula  magna  fulva.  Margo  interior  dentatus,  posticus 
fissus.  Posticae  tripartitse  nigrae.  Pedes  albo  annulati  (Fabricius, 
Mantissa  htsectorum,  p.  258). 

Imago. — 20mm.-22mm.     Forewings  divided  into  two  lobes  ;  apex 
pointed,  slightly  falcate;  anal  angle  of  hinder  lobe  slightly  prolonged; 
a  small  lobe  on  inner  margin  of  hindwing.     Ground-colour  of  fore* 
wings  of  a  rich  reddish -brown,  showing  longitudinally  along  costa, 
near  inner  margin,  from  anal  angle  to  base,  and  above  the  cleft  of 
upper  lobe  ;  the  median  area  from  cleft  to  base  pale  flesh -colour  (due 
to  thick  sprinkling  of  white  scales),  interrupted  with  two  (or  three) 
short  longitudinal  dark  brown   discal  spots;    a  deep  velvety-brown 
triangular  costal  spot,  of  which  apex  reaches  below  the  cleft,  its  outer 
edge  margined  with  white ;  a  deep,  rich,  velvety-brown  (almost  black 
externally)  band  across  the  upper  and  lower  lobes,  the  inner  edge 
irregular,  the  outer  edged  with  a  fine,  white,  transverse  line;    the 
upper  lobe  strongly  covered  with  white  scales,  the  costal  and  outer 
margin  brown,  the  anal  angle  and  outer  margin  with  black  scales 
(variable  in  number) ;  the  lower  lobe  less  thickly  covered  with  white 
scales,  the  margins  and  anal  angle  strongly  suffused  with  black; 
the  costa  marked  with  short  white  oblique  dashes,  the  inner  margin 
with  white  fringes  chequered  with  black  scales ;  the  outer  fringes  grey 
with  white  bases,  at  the  anal  angle  black ;    the  cleft-fringes  grey, 
darker  towards  the  base  of  cleft,  where  there  is  a  white  lunular  mark,, 
with  a  black  discal  point  terminating  the  cleft.     Hindwings  divided 
into  three  plumules,  the  second  cleft  much  more  deeply  cut  than  the 
first ;  dark  grey- brown  in  colour  ;  the  fringes  dark  grey  ;  those  of  the 
outer  margin  of  the  8rd  plumule  with  paler  bases,  with  a  well-marked 
scale-patch  medially,  with  isolated  black  scales  extending  to  base,  and 
sometimes  to  apex. 

Varution. — Extreme  colour  aberrations  of  this  species  seem  to  be 
remarkably  few,  yet  there  is  considerable  racial  distinction  in  specimens 
reared  under  different  environmental  conditions,  and,  amongst  our 
British  examples,  one  notes  many  interesting  races,  and  observes  that, 
although  our  specimens  from  the  south  of  England — Devonshire, 
Dorsetshire,   Kent,  Essex,    Sussex,   etc. — show  comparatively  little^ 
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TMrtMlioii,  hang  of  m  iaiiij  nniform  ^roaiid  cdr-or.  mnd  vithoat  sferikm^ 
markiDss.  those  froiu  the  nonh  of  £dsUim1«  Smifaywl  and  Irdand, 
show  much  more  marked  Tmriaixm  in  their  local  cfaanctensties.     The 
epeeiiLf'D^  from  Glens&rifF  are  almost  of  the  same  ?iEe  and  senefsl 
appearsDoe  as  oar  sooth  of  England  specimens,  perhaps  a  little  paler  in 
the  middle  of  the  forevioe.  hot  those  from  Sliso  are  a  Terr  macked 
nee.  rather  beiov  average  sue.  bright  in  tint,  of  an  almost  nnicoknoas 
reddish  hoe.  with  rosr  tint :  the  eosta  nanowlj.  as  wbU  as  the  costal 
triangkr  and  the  lobal  band,  of  a  rather  darker  reddish  or  reddish-brown 
hoe,  with  pale  >bafl:ner  oot^de  the  co^tal  triangie.and  a  pale  line  acroas 
the  lobes  of  forewin?=var.  AiA^m/ra,  n.  Far.     Strans^lv,  oar  nearest 
emunple  to  thi?  race,  m  size  and  colour,  comes  from  Kingsdown.  in  Kent, 
where,  however,  it  most  be  a  pore  aberration.     The  specimens  from 
Aberdeen  are  rerj  fine,  large  in  size,  almost  slatr  in  hoe,  and  with  a 
violet  tinge  in  the  median  area  of  forewin?s;  the  costa  de^  red-brown,  as 
also  is  the  costal  tnanfrle  and  lobal  band.      Bevond  the  lobal  line  the 
oater  marginal  area  is  almost  wbite,  as  is  also  the  shading  on  the  onter 
edge  of  the  costal  triangle ;   the  costa  itself,  however,  is  little  spotted 
=var.  stcatiea.     An  almost  similar  example  came  from  Ben  Donich ; 
bat  the  most  remarkable  specimen  in  oor  collection  came  also  from  the 
heathery  slopes  on  the  sides  of  Ben  Donich,  above  Lfocbgoilhead.  This 
is  a  brilliant  (rather  small i  specimen  of  var.  trotica  in  its  most  extreme 
form,  the  slaty- white  and  red  standing  oot  in  striking  contrast,  but 
with  the  costa  as  conspicooosly   spotted  with  white  as  in  the  best 
marked  punetidartyla=%h.  rariftfata^  n.  ah.   Of  the  dwarf  *" heath  *'  race, 
from  Selby,  mention  is  made  below ;  and  the  melanic  form  of  this  dwarf 
variety  in  the  ''  Frey  collection,"  at  the  Natural  History  Mnaeam,  is 
worthy  of  stody.   The  other  dwarf  race,  var.  calamintkae^  grey  in  tint,  oi 
which  the  types  are  a]:!0  in  the  "  Frey  collection,"  is  also  dealt  with  imfra. 
The  variation  in  the  species  is,  on  the  whole,  therefore,  more  particolarly 
noticeable  perhaps  in  size  than  in  tint,   and  the   Selby   form   and 
var.  calaminthae  appear  to  be,  as  a  role,  quite  dwarf  races.     Of  this 
size  variation,   Bankes  notes:    "In  general,  all  the  specimens  that 
I  have  bred  and  captured,   whether  on   the  heaths  or  elsewhere, 
both  in  Devon  and  Dorset,  have  been  of  good  size,  many  of  them 
showing  an  expanse  of  wing  of  22mm.,  and  some  of  as  much  as  28mm. 
My  smallest  and  palest  individual,  bred  from  Stachy*  sylratica  in  1892, 
only  expands  16mm.,  but  I  have  never  met  with  any  nearly  so  small  in 
nature.     The  Bev.  G.  D.  Ash,  however,  takes  examples  of  a  dwarfed  race 
near  Selby,  Yorks,  of  which  my  two  representatives  only  have  an  expanse 
of  14mm.,  and  17mm.  respectively.    Such  small  examples  might  be 
called  ab.  minor ^  n.  ah.'*     Of  the  colour  variation,  Bankes  writes  (in 
litt.) :  '*  With  the   exception  of  ab.  nivea^  I  have  seen  no  extreme 
colour  aberrations  of  this    species,   but,  among    some    1800    bred 
specimens,  the  ground  colour  varies  from  pale  ashy-brown,  through 
bright  red-brown,  to  dark  reddish-brown,  relieved,  of  coarse,  in  each 
case  by  a  powdering,  or  partial  clouding,  of  whitish  scales."    Hofmann 
writes:  ''Coloration  of  the  foiewings  in  the  typical  form  ferruginous- 
brown  or  reddish-brown,  but  intermediate  forms  in  brown-grey  of 
different  depths  also  occur.*'     We  may  here  note  the  aeanthodactyla 
var.  a  of  South  {EfU,j  xxii.,  pp.  81-82),  which  is  described  as  having 
''  forewings  ochreons-giey  with  a  rosy  tinge ;  markings  as  in  the  type,  but 
more  clearly  defined,  and  with  oblique  striie,  similar  to  the  same  character 
in  punetidactyla  (eoimodaetyla),  but  not  so  conspicuous,"  and  which  was 
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bred  from  a  pupa  found  on  Stachys  nylvatica,  in  Pelham  Woods,  Ventnor, 
on  September  Ist,  1883.  One  of  the  few  specimens  in  the  Frey  collection 
also  has  these  lines  fairly  well-marked  (see  also  our  notes  on  one  of  the 
types  of  var.  calaminthae,  Frey).  The  following  are  the  described  forms 
of  the  insect : — 

a.  ab.  nivea,  Bankes,  "Ent.  Rec.,"  xviii.,  p.  39  (1906). — Head  and  thorax 
whitish,  dusted  with  fuscous ;  forewings  white,  dusted  with  hrown  towards  the 
coeta ;  the  clearly-defined  antemedian  costal  spot,  poetmedian  costal  blotch,  and 
subterminal  bar  crossing  the  lobes,  with  the  terminal  portion  of  the  lower 
lobe,  are  brownisbhblack ;  terminal  cilia  blackish,  chequered  with  white; 
hindwings  brownish-black,  with  the  dorsal  margin  of  the  third  feather  whitish ; 
cilia  brownish,  partially  dark-spotted ;  scale-teeth  of  aU  the  cilia  blackish ; 
abdomen  dorsally  and  ventrally  white,  dusted  with  fuscous,  laterally  blackish  ; 
legs  white,  broadly  barred  with  brownish-black.  The  above  description  of  this 
most  striking  and  beautiful  aberration  was  recently  made  from  two  British  examples 
( <f  and  ? )  in  Mr.  W.  H.  B.  Fletcher's  collection.  They  were  taken,  either  as 
imagines  or  larvir,  by  Mr.  W.  Salvage  several  years  ago,  probably  in  Sutherland- 
shire,  though  this  is  uncertain.  If  other  lepidopterists  secured  examples  of  this 
albinic  aberration  from  Mr.  Salvage,  perhaps  they  will  kindly  make  known  the 
data  received  from  him,  for  there  seems  little  doubt  that  he  only  met  with  it  in  one 
locality,  where  it  occurred  rarely  during  a  single  season,  lliese  two  specimens  are 
the  only  ones  I  have  seen.  To  prevent  confusion,  it  seems  advisable  to  add  that  the 
name  cosmodactyla  is  used  above  for  the  common  reddish-brown  species,  popularly 
known  in  Britain  as  acanthodaetyla^  and  not  for  the  rare  olive-brown  insect  gener- 
ally known  as  mmctidactyl^  or  cosmodactyla.  In  Ent.  Record,  xi.,  238  (1899), 
Mr.  Tutt  showed  that  the  former  is  the  true  cosmodactyla,  Hb.,  while  the  latter  is 
really  aeanthadaclyla,  Hb.,  but  in  the  Catalog  by  Staudinger  and  Rebel  (1901), 
although  the  reference  to  his  note  is  given,  the  erroneous  use  of  Hubner's  names  is 
maintained  (Bankes). 

/3.  var.  tetralicella,  Hofm.,  "  Deutsch.  Pteroph.,"  p.  62  (1895) ;  Stand,  and  Rebel, 
"  Cat,"  3rd  ed.,  p.  73  (1901). — The  groundcolour  yellow-grey,  the  dark  markings  are 
partly  dark  ferruginous-brown,  partly  more  blackish-brown  ;  in  the  discal  area,  where 
the  colouring  is  mixed,  sometimes  white  and  sometimes  black  predominates ;  the 
markings  differ  neither  on  the  upper  nor  the  underside  from  the  typical  form,  but 
the  underside  of  the  Ist  and  3rd  plumules,  inmost  examples,  is  rather  blackish-gi-ey 
than  brown ;  the  triangular  scale-tuft  of  the  3rd  plumule  is  longer,  and  generally 
more  like  that  of  A .  pimctidactyla  (cosmodactyla)  in  shape.  To  this  form  are  to  be 
referred  several  specimens  received  from  Stettin,  and  bred  by  Hering  from  Erica 
tetralix.  Examples  quite  similarly  coloured,  and  agreeing  in  the  form  of  the  scale- 
tuft  of  the  3rd  plumule  also  occur  at  Regensburg,  where,  indeed,  this  form  appears 
to  be  commoner  than  the  ferruginous-brown  form,  and  is  reared  from  larvse  found 
on  Clinopodium  vnlgare  (Hofraann). 

Bebel  says  {Cat.,  p.  78)  <*  flavo-grisescens,*'  and  from  this  it  might 
be  assumed  to  be  merely  this  colour  form,  not  particularly  confined  to  any 
food  plant  I  although  perhaps  more  frequent,  as  pointed  out  by  Hofmann, 
in  connection  with  certain  environmental  conditions  of  which  a  special 
food  may  be  an  important  factor.  This,  however,  is  not  so,  and  it  is 
clearly  the  darker  markings  that  give  character  to  the  form.  [In  the 
''Frey  collection**  are  two  c^s  and  one  ?,  from  which  the  label  is 
unfortunately  missing,  but  which  we  suspect  to  have  been  received 
from  Hering.  They  are  placed  beneath  the  typical  examples  of  calamin- 
thae,  and  are  unnamed,  although  set  apart  as  something  quite  distinct. 
They  appear  to  be  a  '*  heath  '*  form,  are  very  dark  in  colour,  almost  as 
small  as  calaminthae,  and  tending  to  have  quite  a  melanic  general 
appearance,  the  ground  colour  being  largely  suppressed  by  the  spread 
of  the  dark  markings,  in  which  blackish  predominates.  The  nearest 
approach  w^e  have  seen  to  this  smaU  race  among  British  examples,  are 
the  specimens  taken  on  the  heaths  at  Selby  by  Ash ;  and  we  suspect  that 
it  will  be  generally  found  to  be  a  *'  heath  *'  form,  although  from  some 
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*'  heath  "  localities  the  specimens  are  of  normal  size  and  brightness.] 
Hofmann  does  not  note  that  his  '*  heath  "  race  is  abnormally  small. 

7.  var.  ealaminthae,  Frey,  "  Stett.  Ent.  Ztg.,"  p.  62  (1886) ;  Hofm.,  "  Die 
Deutsch.  Pteroph.,"  pp.  62-63  (1895);  Stand,  and  Reb.,  "Cat.,"  p.  73  (1901).— 
AmblyptUia  calaminthae^  Schmid.  Schmid  discovered,  in  1880,  very  late  in  the 
autnnin,  near  Regensburg,  this  interesting  speciee,  which  belongs  to  ^e  acarUhodactyUi 
group.  Zeller  and  1  always  difiPered  on  tne  specific  value  of  eosmodactyla,  Hb..  which 
he  considered  a  variety  of  acanthadaetylaj  Hb.,  nor  was  his  opinion  shaken  by  my  dis- 
coveiy  concerning  the  larva.  Later,  when,  owing  to  the  destruction  of  the  forests 
around  Zurich,  the  larva  of  cosmodactyla  (i.e.,  punctidactyla)  became  very  rare  on  the 
seeds  of  Aquilegia  in  the  late  autumn,  1  discovered  a  larva,  some  four  to  six  weeks 
earlier,  feeding  on  the  bloom  of  Stachya  aylvatica.  I  described  it,  with  some 
reservation,  under  the  name  of  atachydalin^  as  being  possibly  the  first  brood  of 
cosmodactyla.  1  believe  the  insect  is  double-brooded,  as  I  have  taken  cotnnodarti^ 
from  Auffast  to  the  end  of  June,  and  an  Alucitid  is  not  likely  to  exist  for  ten  mooiths 
in  a  single  brood.  Further,  I  have  several  coamodaHyla  which  closely  resemble 
4staehydaliti.  Now  we  have  Schmid's  find,  which  has  caused  me  much  trouble,  yet  I 
feel  perfectly  satisfied  that  his  calaminthae  is  a  distinct  species,  though  nearly 
related  to  acanthodactyla  and  cosmodactyla.  First,  it  is  considerably  smaller,  even 
smaller  than  stachydalis^  the  forewings  narrower  and  drawn  out  to  a  shai^jer  point. 
An  important  detail  in  its  distinction  is  offered  by  the  ground  colour  of  the  fore- 
wings,  for  whereas,  in  the  allied  species  described  hitherto,  the  colour  is  brown  (in 
acanthodactyla  mixed  with  reddish,  in  cosmodactyla  chestimt-brown,  in  stachydalis 
much  lighter  yellow-brown),  tliis  slenderly-built  insect  is  of  a  light-grey ;  otherwise 
the  markings  are  typical.  Across  the  two  lobes  of  the  forewing  is  a  distinct  white 
line.  The  costal  mark  is  simiJar  to  those  of  the  other  species,  and  on  this  1  lay  no 
particular  stress.  The  third  plumule  of  the  hindwings  has  narrower  black  fringes, 
and  a  small  black  scale-tooth  on  the  margin  as  in  the  other  species,  but  the  fringes  of 
the  hind  margin  are  not  white,  but  grey  (Frey).  Hofmann  gave  us  the  following  descrip- 
tion of  the  larva:  " Found  September  12tb,  1884,  on  the  buds  of  Calamintha  nepeta, 
eating  thereinto.  About  8nmi.  long,  slightly  tapering  at  the  head  and  anus ;  dirty 
reddish  or  lilac  in  tint,  of  the  colour  of  the  flowers  on  which  it  feeds  (the  larvspi  of 
cosmodactyla  and  stachydalis  are  pale  green) ;  the  underside  of  the  abdomen  greeniah- 
yellow.  Head  glossy  black,  with  yellow  lines  and  spots  about  the  mouth-parts ; 
the  protboracic  shield  yellowish,  bordered  with  white  in  front,  with  three  black 
spots,  of  which  the  central  is  largest,  triangular,  and  bordered  with  white  raised 
lines ;  the  tubercles  are  white,  with  white  stellate  hairs ;  these  tubercles  run  along  each 
side  of  the  body  in  three  longitudinal  lines,  two  rows  near  each  other  above,  and  one 
beneath,  the  stigmata ;  the  anal  flap  yellowish,  with  black  dots ;  the  anal  claspers 
and  ventral  prolegs  of  the  same  colour  as  the  venter ;  true  legs  black.  [Described 
from  a  living  larva  not  quite  fullgrown.]    From  Regensburg." 

The  types  of  this  small  race  ( ^  and  2  )  are  in  the  "  Frey  collection  " 
at  the  British  (Natural  History)  Museum.  They  are  of  a  pale  grey 
tint,  one  being  much  marked  with  transverse  white  lines  as  in 
punctidactyla,  are  labelled  '*  calaminthae,  Regensburg/*  and  are  accom- 
panied by  the  empty  pupa-cases  from  which  they  were  bred.  Rebel 
says  of  the  form  ''gracilior,  dilute  grisescens,  nigro-signata.  Bavaria  ** 
{Cat,,  3rd  ed.,  p.  78),  and  Frey  himself,  comparing  his  cosmodactyla^ 
acanthodactyla,  stachydalis,  and  calaminthae,  says  that  they  were 
<< chestnut-brown,'*  ** brown  mixed  with  red,"  "light  yellow-brown," 
and  "  light  grey,*'  respectively.  Of  this  last-named  form,  Hofmann  says 
(Die  Deutsch.  Pteroph.,  p.  62)  that  the  colour  is  "  bright  grey,  the  dark 
markings  tbe  same  as  in  the  typical  form,  but  never  brown,  always  pure 
black.  The  costal  triangle  is  often  absent,  and,  in  that  case,  the  spots 
at  the  fissure,  either  separated  or  united  into  a  transverse  stripe,  stand 
out  conspicuously.  The  underside  of  the  1st  and  Srd  plumules  is  black, 
with  rather  large  and  abundant  white  scales,  which  form,  at  the  apex 
of  the  1st  plumule,  an  indistinct  white,  sometimes  angulated,  trans- 
verse line.      The  scale-tuft  of  the  8rd  plumule  is  usually  weakly 
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developed,  short,  with  an  elongated  base,  coming  nearest  to  that  of  the 
typical  form.  Schmid  says  that  the  imagines  of  var.  calaminthae 
appear  from  September  up  to  late  autumn,  near  Batisbon.  Larvad  were 
found  on  the  Schlossberg,  in  Donaustauf ,  on  Calamintha  nepeta.  These 
fixed  themselves  up  in  the  usual  manner,  and  changed  into  dark  pupas, 
smaller  than  those  of  acanthodactyla^  on  the  stem  of  the  foodplant. 

GOUPABISON    OF    THE    IMAGINES    OF    AmBLYPTILIA    GOSMODAOTTLA   AND 

A.  PUNCTiDACTYLA. — Baukes  says  that  the  following  appear  to  be  the 
most  important,  striking,  and  reliable  distinctions  between  punctidaciyla^ 
Haw.,  and  cosmodactyla,  Hb. : — 

(1)  In  pimcHc2ae£yZa,  the  apex  of  the  forewing  is  decidedly  more  produced, 
filender,  and  falcate  than  in  eo&modactyla.  X  comparison  of  the  relative  distance  to 
which  the  apex  of  the  upper  lobe  projects  beyond  that  of  the  lower  lobe,  shows  a 
great  difference  between  tne  two  species,  while  the  dissimilarity  in  the  breadth  and 
shape  of  the  apex  is  equally  well-marked. 

(2)  The  large  black  scale-tooth  in  the  middle  of  the  dorsal  cilia  of  the  hind- 
wing  is,  in  punetidactyla,  noticeably  longer  from  the  centre  of  the  base  to  the  apex 
than  in  cosmodaetyla^  and  this  distinction  seems  perfectly  constant. 

(3)  Punctidactyla  has  much  of  the  whitish  scaling  on  the  forewing  grouped 
into  numerous  small  more  or  less  ill-defined  spots,  suggesting  interrupted  transverse 
strife,  whereas,  in  coamodaetyla^  on  the  contrary,  the  whitish  scales  do  not  thus 
thoroughly  break  up  the  ffround  colour,  but  only  form  clouds  overlying  it  here  and 
there,  or  else  are  scattered  singly  over  parts  of  it. 

(4)  In  all  the  ordinary  forms  the  ground  colour  of  the  forewing  of  pwustidac- 
tyla  is  of  a  strongly  olivaceous  tint,  whioh  is  never  present  in  its  ally,  and  the  few 
extreme  aberrations,  where  the  colour  causes  any  hesitation,  can  be  recognised  with 
absolute  certainty  by  the  characteristics  mentioned  above  in  1  and  2. 

EooLAYiNo. — Some  eggs  were  laid  on  August  27th-28th,  1904,  on 
Stachys  sylvatica  and  ?h'ica  tetralix.  On  the  latter,  among  the  flowers ; 
on  the  former,  not  on  the  flowers  but  near  them  ;  they  began  to  hatch 
on  September  1st  (Chapman).  A  $  ,  in  confinement,  deposited  eggs 
on  the  calyx  of  Mimulus  cardinalis,  growing  in  a  greenhouse,  on  August 
2l8t,  1898,  from  which  larvae  appeared  in  due  course  (Mclntyre) ;  eggs 
laid  June  17th,  1888,  at  Llangennech,  also  produced  larvae,  etc.,  in  due 
course  (Richardson). 

Ovum. — When  first  laid,  of  a  pale  straw  colour,  getting  yellower, 
till  almost  orange,  and  finally  leaden-coloured  when  about  to  hatch. 
The  egg  is  rather  long,  narrow,  a  little  flattened  at  one  end,  towards 
which  it  is  just  perceptibly  narrower  and  higher;  length  0'46mm.; 
width  0*27mm.  at  wider  end,  0'2dmm.  near  flat  end ;  height  0*28mm. 
near  flat  end,  falling  ofif  to  about  0*20mm.  at  the  other  end ;  the  end 
view  is  nearly  circular  ;  the  sculpturing  is  in  irregular  polygons  about 
0*024mm.  across;  the  cells  are  flat-bottomed,  the  separating  ribs 
broad  and  rounded ;  the  shrinking,  due  to  drying,  produces  longi- 
tudinal furrows,  that  are  not,  strictly  speaking,  structural,  but  follow 
in  some  degree  the  network  where  its  ribbing  is  arranged  longitudinally 
(Chapman) .  [We  have  a  second  description  of  eggs  that  differed  somewhat 
(in  tint)  from  the  above  :  "  Pale  green  in  colour  ;  considerably  larger 
than  the  eggs  of  Adkinia  bipunctidactyla^  with  which  they  were  com- 
pared ;  oval  in  outline,  plump,  yet  considerably  flattened  on  the  upper 
face ;  the  two  ends  appearing  to  be  almost  equally  rounded ;  no  trace 
of  any  surface  markings."  Examined  simply  with  a  hand-lens; 
described  August  17th,  1901,  from  four  eggs,  laid  on  a  setting- board, 
captured  the  same  day  at  Bobbie.  We  had  at  the  time,  and  still  have, 
every  belief  that  the  eggs  were  those  of  the  species  to  which  they  are 
referred ;  it  is,  of  course,  possible  that  we  may  be  wrong.    The  appear- 
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ance  of  them  when  laid  on  leaves  and  on  paper,  respectively,  may  be 
different,  and  partly  account  for  the  difference  in  colour  noted.] 

Habits  of  larva. — The  young  larvsB  hatch  very  soon  after  the 
eggs  are  laid  (comparing  thus,  remarkably,  with  those  of  CHdae- 
matophorust  lithodactyla).  Those  under  observation  burrowed  at  once 
into  the  flower-buds  of  Erica  or  Stachys,  and,  if  an  unhatched  egg 
be  in  the  way  of  a  larva,  it  will  devour  it,  as  seen  in  the  case  of  two 
larvffi,  one  of  which  had  attacked  a  third  egg  without  having  well 
cleared  up  the  second  out  of  a  little  group  of  four ;  its  anal  end,  at 
the  time,  being  comfortably  placed  between  flower-buds  of  Erica 
tetralix.  A  week  later  (September  8th,  1904),  the  plants  were  ex- 
amined ;  the  Stachys  had  not  kept  well,  and  some  larvae  appeared  to 
have  perished  in  consequence;  some  others  had  wandered  off  the 
plants,  and  of  others  no  trace  could  be  found.  Of  the  living  larvae,  some 
were  still  small  in  the  1st  instar,  others  not  very  far  from  moult,  and  not 
very  much  smaller  than  some  of  those  in  2nd  instar ;  their  being  in  the 
Ist  instar  was  proved  by  the  size  of  the  head,  which  agreed  precisely 
with  that  of  newly-hatched  larvae.  The  larva,  f  ullgrown  in  1st  instar,  was 
all  but  2mm.  long,  very  smooth,  the  hairs  looking  very  minute  ;  the 
prolegs  and  claspers  very  small,  and  short,  in  proportion  to  its  size, 
being,  of  course,  those  of  first  skin ;  those  of  second  skin  larvae 
were  of  due  proportion ;  these  larvae  were  over  2mm.  long,  one  or  two 
nearly  8'Omm.,  but  none  were  f ullgrown  in  this  instar.  The  favourite 
food,  at  this  stage,  seemed  evidently  to  be  the  filaments  of  the  stamens, 
both  of  the  heath  and  of  the  Stachys,  but  any  other  part  of  the  floral 
interior  seemed  to  be  eaten.  The  interior  of  the  flower  is  reached 
whilst  it  is  still  a  bud,  by  perforating  the  corolla  with  a  minute  hole. 
Second  stage  larvae  were  twice  found  at  large  on  the  plant,  being 
driven  out  of  the  Stachys  flowers  by  their  decay.  In  the  case  of  heads 
of  Erica  so  little  advanced  that  the  coroUae  are  still  invisible,  the 
larva  bores  into  the  mass  of  flowers  from  the  top,  and  throws  out  some 
frass  at  the  place  where  it  entered.  In  the  case  of  entering  a  flower,  the 
f  rasB  is  not  extruded,  but  left  inside  the  corolla.  Unless  the  small  hole  of 
entrance  can  be  found,  the  larva  in  a  flower  gives  no  indication  of  its 
presence  so  long  as  it  stays  there.  It  is  difficult  to  say  whether  it 
should  be  called  an  internal-feeder,  or  no.  When  it  is  small,  the  residence 
is  always  within  a  flower;  I  doubt  whether  it  could  exist  on  leaves, 
though  young  leaf-buds  might,  perhaps,  serve.  It  will  live  comfort- 
ably in  the  head  of  unopened  flowers  of  Pelargonium  or  Ei-ica,  eating 
the  filaments,  and  even  the  anthers  of  the  stamens,  and,  to  get  at 
them,  acts  more  as  a  burro wer  or  internal- feeder  than  when  it  merely 
gets  into  a  fairly-developed  flower  of  Erica  or  Stachys.  It  preserves 
precisely  the  same  habits  up  to  full-growth,  except  when  it  is  too  large 
to  get  into  the  flower,  and  so  has  to  be  satisfied  with  getting  only  the 
anterior  segments  inside.  It  will,  however,  moult  into  last  skin  inside 
the  bell  of  a  flower  of  Erica  tetralix.  I  fed  most  of  mine  on  this 
plant,  as  I  found  Stachys  inconvenient  in  several  ways.  Like  several 
<* plumes"  that  I  have  been  able  to  follow  through  with  precision,  this 
species  has  four  larval  instars.  In  other  cases,  whether  the  instars  be 
four  or  five  is  a  matter  of  inference,  or  of  measuring  the  diameters  of 
the  larval  heads,  which  is  a  very  reliable  method  of  determining  the 
point,  but  here  I  was  able  to  follow  individual  larvae  from  the  egg 
onwards.  The  following  data,  referring  to  the  changes  of  some  of  the 
latest  larvae,  may  prove  interesting  : — 
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(1  and  2) 

Sept.  17th.  Second  instar. 

19th.  Near  moult. 

20th.  Third  instar. 

22nd.  Well  grown. 

24th.  Laid  up  for  moult. 

2fith.  Fourth  (last)  instar. 
Oct.   20th.  One  imago  emerged. 

2l8t.   The  second  imago  emerged. 


»f 


t« 


It 


I* 


ft 


fi 


(8) 


Sept.  n%h.  First  instar. 
„    19th.  Second  instar. 


»f 


22nd.  Fullgrown  in  second  instar. 


It 


)f 


Oct. 


II 


24th.  Third  instar. 
28th.  Laid  up  for  moult. 
80th.  Fourth  (last)  instar. 
4th.  Fullgrown(but  still  feeding). 
23rd.  Imago  emerged. 

(4) 
Sept.  17th.  Second  instar  (well  grown). 

19th.  Third  instar  (half-grown). 

20th.  Fullgrown  in  third  instar. 

22nd.  Laid  up  for  moult. 

24th.  Fourtii  (last)  instar. 

28lih.  Fullfed. 

30th.  Hung  up  for  pupation. 
Oct.   18th.  Imago  emerged. 


II 


II 


II 


II 


II 


II 


Of  other  larvae,  one  was  noticed  feeding  inside  a  Pelargonium  bud, 
another  feeding  on  Stachysy  its  head  being  buried  in  a  bud,  both  larv» 
in  the  Srd  stadium.  On  September  6th,  1904,  on  some  Stachys  sylvatica 
collected  at  Corfe  Castle  for  food,  two  fullfed  larvsd  were  found,  a  sugges- 
tion that  larvae  of  this  species  must  be  abundant  where  larvse  thus  occur 
on  foodplants  taken  at  random.  The  larvse  shoot  their  frass  about  in 
all  directions,  as  do  the  larvae  of  other  <<  plumes,'*  and  certain  other 
lepidoptera,  by  a  jerk  of  the  last  segment,  and  not  by  the  use  of  an 
anal  comb ;  they  eat  the  immature  seeds  and  the  calyces  around  them 
(Chapman.  September  6th,  1904).  Biding  says:  *'I  cannot  separate 
the  larvae  of  A.  punctidactyla  and  A.  cosmodactyla^  Hb.  {acantlwdactylay 
Tr.),  and  the  following  notes  may  refer  to  either :  20  to  80  larvae  taken  on 
Stachys  sylvatka^  August  20tb  to  21st,  1892,  at  Buckerell ;  9  larvae 
and  2  pupae  (flowers  of  Stachys  nearly  over),  in  Harpford  Woods, 
August  10th,  1898;  2  larvae  on  Buckerell  Knap,  on  Stachys,  July 
11th,  1895;  40  to  50  larvae  and  a  few  pupae,  on  S.  sylvatica,  at 
Harpford  Woods,  August  18th,  1898 ;  4  larvae,  on  Buckerell  Knap, 
August  14th,  1898 ;  more  larvae  taken  in  the  lanes,  and  by  edges  of 
fields,  about  Buckerell,  August  20th-24th,  1898 ;  9  larvae  of  medium 
size,  taken  at  Harpford  Woods,  August  9th,  1899;  8  larvae,  in  lanes 
around  Buckerell,  August  11th,  1899 ;  and  2  more  on  August  12th." 
The  following  notes  were  made  of  the  larvae  collected  in  1892  :  "  Some 
examples  of  a  dull  reddish-purple  (colour  of  flower  of  Stachys),  with 
darker  dorsal  vessel,  and  whitish  subdorsal  and  spiracular  lines ;  others 
yellowish-green,  with  darker  dorsal  vessel,  and  with  band  (longitudinal) 
of  reddish-purple  along  the  dorsum — not  continuous  the  whole  length; 
others  darker  green  with  no  red  colour.  Head,  pale  yellowish -brown 
with  dark  brown  mottlings ;  a  small  brown  plate  on  prothorax ; 
tubercles  white,  with  one  or  two  white  hairs ;  feed  on  corollae 
of  Stachys  mostly,  and  petals  of  scarlet  geranium."  This  was 
followed  by  further  notes  on  August  25th,  1898,  which  read : 
''Two  sorts  of  'plume'  larvae  on  Stachys,  one  green,  with  blackish 
head,  the  other  purplish-red,  with  greenish  prothorax,  and  head 
greenish,  spotted  with  black.  From  watching  the  larvae  feeding,  I 
came  to  the  conclusion  that  the  difference  in  colour  is  protective,  as  I 
have  generally  found  the  purplish-red  larvae  on  the  corollae,  and  the 
greener  larvae  on  the  stem  and  green  parts  of  the  plant.  The  purple- 
red  larvae  also  appear  to  be  generally  the  smaller,  and  to  be  met  with 
before  the  purplish-red  corollae  have  fallen  off;  the  latter  are  larger  and 
found  on  plants  which  are  seeding.     I  do  not  think  the  larvae  of  the 
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two  species  are  separable  by  ooloor,  but  a  minnfte  examinaiion  of  each 
detail  is  wanted.  From  the  larvs  thus  collected  both  species  have  been 
reared."  Stendel  and  Hofmann  long  since  noted,  at  Kochendorf, 
Germany,  that  the  larva?  attack  and  eat  the  inactive  larveof  their  own 
species  when  the  latter  are  span  up  for  pupation.  Bankes  also 
observes  (tit  liu.)  that,  amongst  the  many  hnndreds  of  larvie  that  he 
has  reared  at  varioas  times,  none  have  ever  shown  any  inclination  to 
prey  apon  one  another,  the  weaker  ones  probably  owing  their 
immunity  from  attack  to  the  hairiness  of  their  coats,  bat,  as  recorded 
{F.nt.  Rec,  xvii.,  p.  48),  the  larvae  have,  in  his  experience,  invariably 
proved  fearfal  cannibals  towards  the  naked  papae  of  their  own  species, 
which  they  devour  with  the  greatest  gusto,  even  when  supplied  with 
an  abundance  of  fresh  food.  He  suspects  that  they  are  so  in  nature 
at  times,  as  be  has  a  note  of  a  pupa  being  found,  the  greater  part  of 
which  had  been  eaten  away,  and  a  larva,  most  probably  the  culprit, 
very  suspicioasly  near  it.  In  one  case,  he  observed  a  pupa  of  this 
species  being  devoured  by  a  Geometrid  larva  (sp.  ?)  that  had  been 
found  on  St€u:hyn  sylratica.  In  another  case,  a  pupa,  of  which 
practically  the  whole  had  been  eaten,  except  the  posterior  portion  of 
the  abdomen,  was  still  fully  able  to  move  this  part  about,  when 
annoyed  or  toached.  The  following  actual  dates  of  larvae  foand  wild 
may  be  recorded :  July  20tb,  1846,  at  Meseritz  (Zeller) ;  August, 
1855,  on  Ononi*,  at  Plymouth  (Beading);  larvae  in  the  greatest 
profusion  on  Ononis,  at  Bolt  Head,  on  July  7th-8th,  1870  (Mathew)  ; 
larvae  collected  in  September,  1871,  feeding  on  the  flowers  of  Bartsia 
odontites  in  the  Gravesend  district  (Button) ;  August  ^th,  1888,  at 
Ventnor  (South) ;  August  6th,  1884,  July  26th,  August  5th.25th, 
1886,  in  the  Isle  of  Purbeck  (Bankes);  September  7th,  1886,  at 
Worthing  (Fletcher);  July  30th,  1890,  August  15th -October  5ih, 
1892,  very  abundant  in  the  Isle  of  Purbeck  (Bankes);  September 
22nd,  1892,  at  Lee,  September  2drd,  1892,  at  Mottingbam  (Bower)  ; 
pupae,  September  20th-26tb,  1894,  in  Isle  of  Purbeck;  larvie, 
September  25tb  -  October  Ist,  1902,  at  Dartmouth ;  July  2nd,  young 
larvae,  and  July  24th,  1904,  in  the  Isle  of  Purbeck ;  September  Srd- 
October  8rd,  1904,  at  Dartmouth  (Bankes). 

Labva. — First  instar:  Fully  1mm.  long  when  stretched;  the  head 
black ;  the  anal  plate,  and  prothoracic  shield,  dark ;  the  rest  of  the  body 
greenish- white  ;  the  spinneret  very  long ;  the  claws  of  true  legs,  long, 
sharp,  slender.  The  labial  palpi  are  longer,  and  more  evident,  than  the 
antennae.  The  props  of  prolegs  rather  long,  0*05mm.,  and  slender,  of 
anal  claspers  not  quite  so  long  (0'06mm.)  or  slender.  In  one  specimen 
all  the  prolegs  have  but  two  crochets ;  in  all  the  others,  three  seems  to 
be  the  normal  number  ;  this  specimen  has  also  seven  crochets  on  the 
claspers,  whilst  five  seems  to  be  the  normal  number,  var3ring  frequently, 
however,  to  six.  The  prothoracic  spiracle  is  a  very  large,  tall,  boro, 
the  others  rather  less.  The  bases  of  the  tubercles  are  just  perceptibly 
tinted.  The  hairs  are  rather  long,  that  on  i  about  0'08mm.,  on  ii  0'04mm., 
on  iii  0'09mm.,  on  vi  0'09mm.,  long.  Their  disposition  is  practically 
identical  with  most  first  stage  *' plume"  larvae.  Those  on  i  and  ii  curve 
forwards,  iii  backwards,  iv  a  little  backwards,  length  about  0-08mm., 
V  forwards,  length  about  0-05mm.;  i  and  ii  are  about  half  the  width 
of  the  segment  apart;  and  ii  half  as  far  again  from  the  middle  line  as 
i ;  V  rather  further  than  usual  above  iv ;  these  latter  are  on  separate  bases ; 
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on  the  prothorax,  the  tubercular  group  in  front  of  spiracle  appears  to 
have  two  hairs,  but,  in  one  or  two  specimens,  a  very  minute  third  hair 
is  detected,  so  that  probably  it  exists  in  all ;  minute  hairs  in  these  small 
larvae  easily  evade  observation,  and  require  a  very  good  light,  and  a 
satisfactory  specimen,  if  they  are  not  to  be  missed.  The  prothoracic 
plate  has  the  usual  three  hairs  in  front,  of  fairly  equal  size  and  spacing; 
the  three  posterior  are  much  out  of  line,  the  middle  one  very  long,  and 
placed  rather  back,  the  outer  one  very  small,  and  forwards ;  the  usual 
two  hairs  at  base  of  legs.  On  the  meso-  and  metathorax  the  usual  four 
pairs  of  hairs  occur;  the  third  being,  however,  a  single  hair.  On  the 
abdominal  segments,  vi  appears  not  to  be  present.  There  are  no  skin- 
points  (September  1st,  1904).  Second  instar:  8mm.  in  length  when  full- 
grown  ;  it  is  rather  narrow,  and  of  nearly  uniform  width.  Props  of 
prolegs  rather  long,  with  four  crochets  in  one  specimen,  five  in  another. 
Head  and  prothoracic  plate  black,  and  anal  plate  very  dark ;  general 
colour  yellowish-ochreous,  with  a  pale,  nearly  white,  stripe  in  line  of  i 
iind  ii,  another  along  iii,  and  a  set,  sloping  diagonally  downwards  and 
forwards,  and  between  spiracles  and  iv  and  v ;  legs  black ;  tubercles  dark ; 
hairs  short;  vi  present;  skin-points  well-developed,and  bearing  fine  needle- 
like points  ;  there  are,  on  each  side,  two  secondary  hairs,  one  behind 
spiracle,  and  another  higher  up  above  this ;  these  are  secondary  in 
having  widened  ends  and  imperfectly  articulated  bases.  The  primary 
hairs  are  smooth  and  pointed.  In  this  stage  there  is  often  a  good  deal 
of  pink  tinting.  Third  instur:  Length  5mm.  Dirty  brown,  with 
whitish  subdorsal  line,  and  a  lower  line  arched  on  each  segment,  also 
whitish,  paler  below  vi ;  head  black.  The  whole  larva  so  transparent, 
and  so  much  of  its  colour  due  to  contents,  that  one  is  in  doubt  as  to 
whether  the  markings  really  have  a  fixed  position ;  legs  black ;  prolegs 
on  long  slender  transparent  props ;  hairs  long,  especially  those  of 
tubercle  ii,  about  0'8mm.  at  middle,  and  0'4mm.  at  the  extremities  of 
the  larva.  The  larva  fairly  cylindrical,  but  tapering  gradually  from 
about  1st  abdominal  segment  to  the  8th,  much  as  so  many  *'  plume  "  larvae 
do.  In  another  specimen  there  is  a  subspiracular  white  shade,  and 
the  spiracular  one  looks  oblique,  but  the  subcutaneous  character  of  the 
markings  makes  it  difficult  to  see  them  all  at  once,  as  they  disappear 
at  the  front  or  back  of  segment,  or  elsewhere,  according  to  angle  of 
view.  In  another  specimen,  on  Erica  tetralix^  the  subdorsal  white  line 
is  very  broad,  and  trespasses  largely,  at  the  same  time  fading  out,  on 
the  broad  darker  dorsal  band  ;  the  supraspiracular  line  is  very  plain 
from  front  of  segment  to  iii,  then  stops  abruptly;  a  white  dot  behind 
spiracle  (an  accessory  tubercle) ;  below  vi  is  the  paler  undersurface ; 
the  posterior  segments  reddish,  the  rest  transparent,  and  showing  the  dark 
intestinal  contents.  These  larvae,  feeding  externally,  jerk  the  faeces  away, 
like  those  in  last  skin.  In  this  skin,  there  are  five  hooks  to  prolegs. 
The  secondary  hairs  are  more  numerous  (about  nine  from  dorsal  line 
to  level  of  spiracle),  thickened  at  each  end  (September  18th,  1904). 
PourtAt?t«tar  (newly-moulted) :  Only  about  6mm.  long.  Head  fairly  large, 
with  the  adult  markings  (hitherto  entirely  black).  Otherwise  it  seems 
identical  with  full-grown  larva,  so  that  this  seems  to  be  the  last  skin. 
The  head  is  as  wide  as  the  larva;  the  fullfed  larva  has  a  comparatively 
small  head  (September  16th,  1904).  Adult  larva:  [Two  larvae  of  two 
different  varieties  found  on  Stachys  collected,  at  Gorfe  Castle,  as  food 
for  other  larvae  being  reared  in  confinement.]     One  nearly  uniform 
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dark  chooolate-brown,  varied  only  by  the  white  primaiy,  and  the  whiter 
and  black  secondary,  hairs.  The  other  has  a  nearly  similar  gnmnd 
colour  of  the  front  8^;ment8,  bnt  becomes  greener  backwards,  so  that 
the  latter  segments  are  green,  with  no  reddish  tint.  This  lanra  has, 
on  either  side,  two  longitudinal  white  lines,  faidy  white,  and  very 
well-defined,  quite  linear,  bnt  interrupted.  The  upper  is  in  the  line  of  i 
and  ii ;  it  really  only  exists  in  front  of  i,  but  the  two  tubercles  of  nearly 
the  same  colour  appear  to  continue  it;  the  second,  similarly,  exists  only 
in  front  of  iii,  but  iii,  and  the  secondary  tubercle  behind  it,  are  of  the^ 
same  colour ;  below  iv  and  v  the  green  is  distinctly  pale,  and  contrasts 
with  the  darker  slightly  olive  tint  above.  The  dark  larva  has  no  trace 
of  this,  but  is  of  uniform  colour  above  and  below.  The  tubercles  are  all 
well  apart,  with  one  definite,  longish,  white  hair ;  the  secondary  hairs  are^ 
black  along  the  dorsal  line,  but,  with  a  few  exceptions,  white  elsewhere 
(September  6tb,  1904).  These  two  larvie  have  very  chameleon-like 
properties;  looking  at  them  to-day,  I  cannot  say,  without  a  little  doubt, 
which  is  which  ;  one,  which  is  apparently  the  green  one,  is  laid  up  for 
pupation,  and  is  of  very  diminished  bulk,  only  8mm.  long  (the  other 
10mm.-llmm.).  It  is  bright  green,  has  black  markings  on  anal 
plate,  and  two  subdorsal  splashes  on  preceding  segment ;  tabercles  iii 
are  minute  black  dots,  and  iv  and  v  are  quite  obvious  black  dots. 
The  true  legs  are  dajrk,  as  are  also  the  dorsal  seoondaiy  hairs. 
The  prothoracic  plate  has  a  central  black  line,  and  a  black  spot- 
at  either  side.  The  head  is  green,  with  black  markings  radiating 
towards  the  mouth  from  margin  of  epicranium,  but,  except  marginal 
line,  not  reaching  more  than  one-third  to  half-way.  The  other 
larva  is  nearly  as  green  as  the  greener  was  two  days  ago,  but  it 
seems  more  likely  that  both  have  become  greener,  than  that  the 
greener  one  of  two  days  ago  has  remained  nearly  stationary,  and  the 
dark  one  become  quite  green,  the  one  above  noted  being  decidedly 
more  brightly  green  than  the  greener  was,  and  without  any  olive  or 
darker  tints  (or  white  lines).  This  second  larva  still  has  its  head 
buried  deep  in  a  calyx,  eating  seeds.  It  has  a  darker  green  dorsal 
line,  and  its  general  tint  is  darker  than  the  other  one ;  it  has  very  con- 
spicuous yellow  patches  (glands)  on  the  dorsum  of  the  5tb  abdominal. 
The  anal  plate  is  not  of  the  same,  but  of  a  similar,  pattern  of  black 
markings  to  that  of  the  other.  The  prothoracic  plate  has  a  black  mark  at 
each  outer  angle.  The  head-pattern  also  is  very  nearly,  but  not  quite,, 
identical  with  that  of  the  other ;  the  ground  colour  is  brownish-ochreous, 
and  shows  no  white  markings.  These  changes  of  colour  (in  two  days) 
show  of  what  little  value  colour  is  in  these  plume  larvae,  and,  though, 
the  markings  always  follow  a  similar  type,  they  also  vary  a  good  deal 
(September  8th,  1904).  The  second  larva,  though  not  yet  laid  up  for 
pupation,  is  now  as  green  as  the  other  (September  9th,  1904).  In  the 
last  skin,  the  primary  hairs  are  blunt-ended  (not  sharp  as  hitherto),  but 
free  from  spicules,  nor  can  they  be  called  expanded  at  the  ends.  The 
secondary  hairs  are  very  numerous  (80  to  40  between  dorsal  line  and 
spiracle);  a  large  one  accompanies  i,  ii,  and  iii,  tending  to  make  them 
warts,  and  the  postspiracular  accessories  are  generally  represented  by 
a  large  secondary  hair  at  the  usual  site.  They  are  all  smooth,  but 
expanded  at  the  ends,  and  apparently  bifid,  though  this  may  be  an 
optical  delusion,  and  their  usual  f(Hin  may  be  clubbed.  There  are^ 
only  four  (sometimes  five)  crochets  to  prolegs  (Chapman).     Final 
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iwttar:  Length  8mm.,  of  a  rather  slender  type  (i.e,,  of  the  Stenoptiliid 
form),  of  cylindrical  section,  withoat  any  marked  lateral  flange,  taper- 
ing considerably  towards  head  and  anus.  The  head  is  small,  rounded, 
And  partially  retractile  beneath  the  anterior  skin-folds  of  the  prothorax. 
^  The  segmentation  is,  as  usual,  well-marked,  the  subsegmentation  also 

more  distinct  than  is  usually  the  case.  Tubercles  i  well  separated  from  ii 
on  the  abdominal  segments.  The  skin  rough  and  prickly,  owing  to  the 
^icules  being  well-developed.  The  tubercles  exhibit  distinct  incipient 
wart-structure,  bearing,  usually,  one  long  primary  seta,  a  medium-sized, 
and  one  or  more  small  secondaries,  similar  to  those  that  are  pretty 
generally  scattered  over  the  skin-surface,  and  which  appear  sometimes  to 
he,  but  doubtfully , in  association  with  the  primary  tubercles.  The  secondary 
hairs  have  knobbed  or  spatulate  tops,  and  are  black  or  white  in  colour, 
hairs  of  both  colours  being  present.  The  scutellum  and  anal  plates 
t  strike  one  as  being  small ;  they  are  not  distinctively  coloured,  and 

'  <K>n8equently  do  not  show  up  in  any  marked  contrast  with  the  general 

:  skin-surface.  The  former  has  the  two  depressed  dark-coloured  spots  as  in 

pterodactyla  {fuscm),  etc.  Spiracles  are  raised  and  prominent,  but  are  not 
\  tall  tubes  as  in  Ovendenia  septodactyla  (lienigianus) ,  etc.  The  head  is  smooth 

:  and  polished,  rounded,  and  of  a  brown  colour,  with  mottlings  of  dark  and 

light  of  the  same  hue,  chiefly  restricted  to  the  upper  and  posterior  portions ; 
i  the  ocelli,  as  usual,  are  prominent.     The  primary  hairs  are  tall,  slightly 

:  thorned,  tapering,  but  blunt-ended,  hardly  knobbed,  but  very  slightly 

i  thickened  at  the  tip,  as  though  the  tip  had  been  fused.    Legs  are  dark  at 

base,  pale  at  tip ;  the  prolegs  are  of  the  normal  "plume  "  type,  long  and 
)  rather  slender,  the  anal  ones  much  shorter  proportionally,  and  stronger 

(  looking.     The  prothoracic  and  8th  abdominal  spiracles  are  extra  large, 

especially  those  of  the  8th  abdominal;  the  Ist  abdominal  does  not  show  a 
f  very  appreciable  increase.  The  thoracic  tubercles  are — conjoined  i  and  ii 

on  the  middle  of  the  three  subsegments,  there  is  no  accessory  group  behind 
these,  only  the  normal  scattered  secondary  hairs;  iii  and  i  v  form  a  conjoined 
group,  with  two  long  hairs  ;  v  now  bears  two  hairs,  one  being  probably 
(  vi,  and  the  usual  posterior  subprimary,  bearing  only  one  hair,  is  present. 

On  the  abdominal  segments,  i  is  the  larger,  if  anything,  but  there  is  bat 
little  difference  in  size  between  i  and  ii,  the  two  pairs  are  well  separated 
from  each  other;  iii  is  rather  close  down  to  the  spiracle;  iv  and  v  form 
a  combined  group  beneath  the  spiracle ;  vi  bears  one  long,  and  two 
secondary,  hairs ;  vii  forms  a  small  group.  Only  one  accessory  post- 
spiracular  hair  is  present,  and  this  is  slightly  above  the  level  of  the 
spiracle ;  this  is  of  medium  length,  and  has  one  or  two  of  the  small 
skin-surface  secondaries  in  doubtful  association  with  it.  In  coloration,  the 
dorsal  area  is  a  purplish-pink,  shading  off  beneath  into  the  green  of  the 
ventral  area;  there  is  a  slightly  marked  median  stripe;  a  broadly 
irregular,  and  somewhat  broken,  subdorsal  band  of  whitish,  and  another 
similar  lateral  band,  rather  higher  up  than  usual,  is  placed  above 
the  spiracles.  Another  form  of  the  larva,  or  an  older  stage  (though  it 
is  little  if  at  all  larger),  is  of  a  pale,  but  bright,  clear  green,  the  markings  as 
above,  but  the  median  line  shows  up  darker,  and  there  is  a  double, 
yellow,  dorsal  spot  beneath  the  skin  (?  the  testes)  on  the  6th  abdominal 
s^ment.  Possibly  the  difference  in  coloration  is  sexual  (Bacot, 
July  2l8t,  1904).  Buckler  figured  {Larvae^  etc.,  pi.  dxiii.,  fig.  5)  on 
July  8l8t,  1862,  a  larva  of  this  species,  after  its  final  moult,  that  had 
been  feeding  on  flowers  of  rest-harrow;  the  imago  emerged  August  81st, 
1862.      Hiibner  figured  {Raupen^  etc.,  ix.,  Aluc.  i.,  pi.  c,  fig.  a)  the 
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larva  of  this  species  on  Ononis.     Stainton  refers  thereto,  E^t,  Ann,, 
1856,  p.  69. 

Variation  of  larva. — We  have  already  noted  two  colour  forms  of 
larva  in  this  species  {antecLy  pp.  288-285),  and  their  connection  with  each 
other  (see  also  p.  287).  Porritt  says  that,  in  shape,  the  larva  is  exactly 
like  the  larva  of  A.  punctidactyla  (cosmodactyla),  as  described  (postea), 
and,  as  in  that  species,  there  are  two  distinct  colour  forms,  whilst  inter- 
mediate varieties  occur,  partaking  more  or  less  of  the  characters  of  each 
of  these  extreme  forms.     The  latter,  he  says,  may  be  described  as : 

1.  The  ground  colour  deep  purple ;  head  yellowish-grey  or  yellowish-brown, 
marked  on  me  crown  and  sides  witn  black ;  the  mandiblee  brown ;  mediodorsal 
stripe  smoke-coloured ;  subdorsal  lines,  and  another  line  of  equal  width  below  it, 
white,  but  interrupted  and  not  very  conspicuous,  and,  below  these,  is  another^ 
scarcely  so  pale,  line  along  the  spiracles ;  hairs,  and  the  distinct  tubercles,  white. 
Ventral  surface,  and  prologs,  greenish-olive  ;  anterior  legs  shining  black,  ringed  with 
paler. 

2.  The  ground  colour  bright  pale*green ;  head  as  in  var.  1 ;  the  dark,  smoky 
pulsating,  vessel — in  some  specimens  tinged  with  pink  anteriorly — ^forms  the  dorsal 
stripe  ;  subdorsal  lines  indistinct,  whitish ;  below  these  is  another  line,  but  mnch 
interrupted  and  broken  into  short  lengths  ;  there  are  no  lines  along  the  spiracular 
region  ;  hairs  and  tubercles  white.  Ventral  surface,  and  prologs,  of  tlie  bright  green 
of  the  dorsal  area ;  the  legs  shining  black,  ringed  with  white. 

Comparison  of  the  larv^  of  Amblyptilia  cosmodacttla  and  A. 
PUNCTIDACTYLA. — The  real  structural  differences  observable  in  these  larvje 
have  already  been  noted  {anteotj  p.  278).  Of  the  colour  differences 
Porritt  writes :  "  The  chief  points  of  distinction  between  these  larv» 
that  appear  to  be  reliable  are :  (1)  The  deep  purple  ground  colour  in 
the  larva  of  A,  cosmodactyla  as  compared  with  the  purplish -pink  of 
that  of  A,  jmnctidactyla,  (2)  The  white  subdorsal  lines  less  conspicu- 
ous in  A,  cositwdactyla,  (8)  The  head  yellowish -brown,  marked  with 
black,  in  place  of  the  very  dark  sienna-brown,  almost  black,  in  A. 
punctidactyla,''  Bankes  is,  however,  not  altogether  satisfied 
with  this  conclusion,  and  writes  {in  litt.):  *<  Although  the  imaginal 
characteristics  of  punctidactyla,  Haw.  {acanthadactyla,  Hb.),  are  of 
themselves  more  than  sufficient  to  prove  that  it  is  specifically  distinct 
from  cosmodactyla,  Hb.  {acanthodactyla,  Tr.),  I  have  taken  great 
trouble  to  put  to  the  test,  as  far  as  possible,  tne  reputed  larval  differ- 
ences to  which  my  friend,  Mr.  Porritt,  drew  attention  {Ent.  Mo.  Matj,, 
xxiii.,  182-8,  1886),  but,  it  must  be  confessed,  with  disappointing 
results,  and  I  am  still  as  far  as  ever  from  being  able  to  satisfactorily 
separate  the  larvteof  these  speciep  by  colour.  The  special  points  of  distinc- 
tion noted  by  Mr.  Porritt  are  mentioned  above.  In  1892, 1  collected  on 
Stachys  sylvatica,  probably  quite  1000  Alucitid  larvce  and  pupae,  mostly 
in  the  former  stage,  from  which  about  450  cosmodactyla,  Hb.,  and  21 
punctidactyla,  Haw.,  together  with  numbers  of  ichneumons  {ApanUlea 
fuliginosus,  Wesm.),  subsequently  emerged.  Finding  that  the  purplish- 
pink  ground  colour  in  the  larva  was  frequently  not  associated  with 
either  particularly  conspicuous  white  subdorsal  lines,  or  a  blackish 
head,  I  carefully  sorted  out  the  larvae,  when  in  their  last  skin,  into 
separate,  labelled,  cages,  to  test  these  supposed  characteristics,  each  in 
turn,  and  soon  proved;  by  breeding  the  imagines,  that  no  reliance 
whatever  could  be  placed  on  the  colour  of  the  body  of  the  larva,  or 
the  conspicuousness  of  the  subdorsal  stripes.  A  batch,  separated 
solely  because  their  subdorsal  stripes  were  specially  conspicuous, 
yielded  many  voamodactyla,  Hb.,  but  no  punctidactyla,  Haw.,  whereas 
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one  in  which  this  was  not  the  case  produced  two  punctidactyla  among 
many  cosmodactyla^  and  the  larvae  from  which  costnodactyla  was  bred 
showed  every  shade  between  pink  and  deep  purple,  to  say  nothing  of 
the  green  varieties.  The  heads  of  the  larvse  showed  wonderful 
variation,  from  bone-coloured,  dirty-white,  and  greenish -white,  with 
very  faint  traces  of  pale  brown  markings,  or,  in  extreme  cases,  with  no 
markings  at  all,  through  green  or  yeUowisb -brown,  strongly  marked 
with  dark  brown  or  black,  down  to  wholly  black.  Very  few  larvse 
could  be  included  in  the  batch  that  was  kept  apart,  solely  because 
their  heads  were  entirely  black,  their  bodies  being  of  various  colours, 
and  their  subdorsal  stripes  varying  much  in  intensity.  These,  how- 
ever, yielded  interesting  results,  for,  of  the  four  moths  that  emerged, 
three  were  punctidactyla,  Haw.,  and  only  one  cosmodactyla,  Hb.  I 
Thus  encouraged,  I  then  sorted  out  a  number  of  larvae  into  three 
cages,  the  first  containing  larvae  whose  heads  were  wholly  black,  or 
almost  wholly  so,  the  second  holding  those  in  whose  heads  the  paler 
ground  colour  was  only  about  half  obscured  with  black,  whilst  in  the 
third  cage  were  those  whose  heads  showed  still  less  black  marking,  or 
none  at  all.  But,  to  my  great  disappointment,  no  punctidactyla  were 
bred  from  any  of  these  three  cages,  not  even  from  the  first,  of  which  I 
had  great  hopes !  Unluckily,  16  of  the  21  punctidactyla  bred  that 
season  were  collected  as  pupae,  so  only  5  larvae  were  included  in  these 
experiments.  I  was  still  more  unfortunate  in  1904,  for,  from  some 
1500  larvae  and  pupae  found  that  year  in  South  Devon,  only  8  puncti- 
dactyla were  bred  among  758  cosmodactyla,  and  all  tbree  were  met 
with  as  pupae.  But  the  immense  numbers  of  costnodactyla  larvae,  then 
kept  under  constant  observation,  showed  the  same  extraordinary 
amount  of  variation,  as  did  those  collected  in  ]  892,  in  the  colour  of 
the  head,  as  well  as  in  that  of  the  body,  and  the  conspicuousness,  or 
the  reverse,  of  the  white  subdorsal  lines.  It  must,  of  course,  be  borne 
in  mind  that,  in  cosmodactyla,  and  probably  in  its  ally,  the  head  is 
black  until  the  last  larval  moult,  and  that  the  larva,  no  matter  what 
its  previous  colour  has  been,  becomes,  for  protection,  quite  green  when 
it  is  full-fed,  and  is  just  about  to  pupate.  Perhaps  the  individual  larvae, 
belonging  to  any  one  family  of  either  species,  often  show  only  a  some- 
what limited  amount  of  variation  in  the  colour  of  the  head,  etc.,  and 
this  may  account  for  Mr.  Porritt  having  been  led  by  the  larvae,  received 
from  me,  to  believe  that  the  differences  he  noticed  were  reliable.  In 
this  connection  it  is  worthy  of  mention  that  whereas,  referring  to 
larvae  of  cosnwdactyla,  presumably  resulting  from  females  I  sent  him. 
Dr.  Chapman  wrote  (in  litt,  September  29th,  1904) :  *  I  see  little  or 
no  variation  in  the  colour  and  markings  of  the  head,'  I  was,  at  that  very 
time,  collecting  wild  larvae  of  this  species  which  showed  considerable 
dififerences  in  the  colour  of  the  head,  and  infinite  variation  in  the 
amount  of  the  black  markings  thereon,  some  having  the  head  entirely 
black,  or  nearly  so,  whilst  in  others  this  colour  was  altogether  absent, 
except  in  the  ocelli.  Both  the  purple  and  green  forms  of  the  larva  are 
without  doubt  protective.*' 

FooDPLANTs. — Almost  polyphagous,  especially  affecting  the  blossoms 
of  leguminous,  labiate  and  composite  plants — Stachys  sylvatica  (Frey), 
S,  recta  (Hofmann),  S.  palustris  (Bossier),  *S.  speciosa,  S.  coccinea 
(Richter),  S.  officijialis  {tsste  Sorhagen),  Salvia  glutinosa,  S.  pratensis 
(von  Hornig  and  Hofmann),  Euphrasia  lutea  (Schmid),  E,  officinalis 
(teste  Sorhagen),  Bartsia  odontites  (Button),  ( 'alamintha  nepeta  (Schmid), 


C  dinopodium  {CUnopodium  ntlgare),  Memtka  spu  (Jeffiej),  Jurmim  {Ser- 
raUda)  poUickii  (von  Heyden),  raertfn  hot  aryeoeems  (HienDg)^  Mimmbis  ear- 
dinaUM  (Mclntyre),  6ra20o/xm  trf7aAI((Hmrwood),  OmamUfpUuita^  O.  repenz 
(Frey),  O.  arrenai*  (Stollwerck),  Erica  tHraUx  (Freer),  CaUuma  rulgarU 
(Boiler),  calfciTated  pelargoninms  (ZeUer),  Geramiwm  nUmdifcliHm 
(Sich),  Caiiina  {teste  Soriia^n).  Baiikes  writes :  "  I  hsTe  foand  the 
IftTYie  of  this  species  plentifally  on  flower-sptkes  of  Staekys  aylratica, 
and  not  nnoommonly  on  those  of  S.  palHstrisj  and  have  also  taken  the 
imago  in  some  spots  where  there  ooold  be  no  reasonaUe  donbt  that 
the  hkrvs  had  fed  on  tPnonis  repetu^  and  in  others  where  it  had 
probably  fed  on  Erica  tetralir,  or  one  of  its  near  allies."  Mdntyre 
notes  that  he  discovered  lanrs  eating  the  contents  of  the  seed-pods  of 
Mimtdiu  cardinality  at  Leytonstone;  D'QrviUe,  that  Zdler  found  larvs, 
on  July  20th,  1846,  on  a  garden  pelargonium,  boring  into  the  buds, 
but  that  some  he  found  at  Alphington  ate  also  the  leaves,  petals,  and 
tips  of  the  flower-buds ;  South  found  them  feeding  on  restharrow,  and 
on  the  flowers  and  unripe  seeds  of  Stachi^s  sylratica,  at  Yentnor ;  N.  G. 
Bothschild,  on  restharrow,  broom  and  geranium.  Hofmann  says  that, 
although  flowers  are  the  usual  food,  the  larvie  also  eat  the  underside 
of  young  leaves  of  several  of  the  foodplants.  (See  Emt.  Rec,^  xvii.,  p.  48.) 

PABAsrrBS. — Bankes  writes  (in  litt.) :  "  Probably  at  least  50  per 
cent,  of  all  the  larvsB  that  I  have  collected  in  Devon  and  Dorset  have 
been  infested  with  the  larva  of  a  parasitic  fly,  identified  by  Mr.  Claude 
Moriey  as  Apanteles  fidiffinoxus^  Wesm.,  which  also  occurs  in  Belgium, 
Holland,  and  Germany,  and  has  been  bred  from  four  species  of  Tineina, 
The  infested  larva  can,  when  moderately  grown,  be  readily  recognised 
by  its  sickly  yellowish  colour,  and  finally,  instead  of  its  pupating,  the 
Braoonid  larva  comes  forth  from  inside  its  host,  and  immediately 
spins  its  neat,  elliptical,  straw-coloured,  silken  cocoon,  usually  on  the 
flower-spike  of  the  foodplant."  Biding  says  (fit  liit.):  *^  The  larvae 
are  always  very  much  ichneumoned,  and,  in  1898, 1  think  1  did  not 
breed  10  imagines,  oat  of  more  than  60  larvae  taken,  owing  to  this 
cause,  and  this  has  generally  been  the  case  in  other  years."  (See  Ent. 
Rcc.y  xvii.,  p.  47.) 

PuPARiuM. — The  larva  spins  a  pad  of  white  silk,  usually  on  the 
flowering-stem  of  the  foodplant,  to  which  it  attaches  itself  before 
onde^oing  pupation.  The  pupa  is  fixed  by  its  cremaster  thereto,  and, 
when  situated  among  the  calyces  of  Stachys,  is  somewhat  difficult  of 
detection.  Barrett  says  that  it  attaches  itself  by  the  tailhooks  to  the 
flower-spikes,  between  two  of  the  whorls  of  flowers,  looking  wonder* 
fully  like  a  withered  blossom  itself.  Bankes  writes  (fn  litt.):  "Careful 
observations  made  on  an  immense  number  of  pupae  found  in  nature  on 
Stachys  xylvatica  prove  that,  as  a  general  rule,  they  are  attached,  by  the 
anal  armature  only,  to  a  long  slight  pad  of  white  alk,  spun  on  the  stem 
of  the  flower-spike,  and  hang  head  downwards  along  the  portion  of 
stem  between  two  of  the  whorls  of  calyces,  but  exceptions  are  not 
rare,  and  pupae  have  been   met  with  in   the  following  positions: 

(1)  horizontal;  papa  attached  to  either  the  upper  or  underside  of  a 
whorl,  and  with  head  pointing  inwards,  or,  more  rarely,  outwards  ; 

(2)  horizontal ;  pupa  attached,  on  either  the  upper  or  underside  of  a 
leaf  or  leaflet,  to  either  the  midrib,  or  the  margin,  or  the  intervening 
surface,  and  with  the  head  pointing  directly,  or  else  obliquely,  either 
inwards  or  outwards ;  (8)  perpendicular ;  pupa  attached  to  the  stem  of 
the  flower-spike,  and  staiiding  erect  along  it  with  the  head  pointing 
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upwards,  thus  exactly  reversing  the  usual  position ;  (4)  perpendicular ; 
pupa  attached  to  upperside  of  a  whorl  of  calyces,  and  standing  quite 
erect,  head  upwards,  away  from  the  stem,  and  with  no  support  of  any 
kind  except  at,  and  close  to,  the  anal  extremity.  I  have  only,  as  yet» 
met  with  a  solitary  pupa  in  this  very  remarkable  attitude.  The  precise 
method  of  attachment  is  as  follows :  At  1mm.  from  the  actual  anal 
extremity,  the  pupa  has,  ventrally,  a  cluster  of  stiff  bristles  with  hooked 
ends,  which,  together  with  the  armature  of  the  anal  extremity  itself, 
are  firmly  fixed  into  the  long  silken  pad  spun  by  the  larva.  The  pupa 
has  thus  the  power  of  maintaining  any  position,  quite  independently 
of  any  support  except  that  afforded  it  by  the  silken  pad ;  if,  for  instance, 
it  is  attached  to  the  underside  of  a  horizontal  leaf,  it  maintains  a 
horizontal  position  equally  with  the  leaf  itself.  Shortly  before  the 
moth  emerges,  the  pupa  assumes  a  somewhat  semicircular  attitude, 
raising  itself  anteriorly,  and  curling  itself  back  over  its  posterior 
segments,  probably  to  allow  to  the  lengthy  legs  the  free  play  which 
would  be  impossible  if  the  normal  position  were  maintained  through- 
out." Chapman  says  that,  in  several  instances,  in  confinement, 
he  has  observed  that  the  larval  skin  is  entangled  amongst  the 
dorsal  spines  (columns)  on  the  back  of  the  abdominal  segments  of  the 
pupa,  either  those  on  the  8rd  abdommal  or  those  behind.  This  may 
be  normal,  accidental,  or  a  mark  of  debility,  but  which,  he  has  no 
grounds  for  deciding,  but  he  is  not  quite  sure  that  it  is  not  due  to  a 
few  threads  of  silk  spun  about  the  larva  by  other  larvsB  searching  for  a 
pupating-place.  He  further  remarks  that  it  is  to  be  noted  that  the  lar\'a 
prefers  to  pupate  on  a  slope  with  the  head  down,  but  will  apparently 
approve  the  underside  of  a  horizontal  surface,  but  appears  to  be  rarely 
fixed  with  its  head  upwards.  This  seems,  he  says,  to  be  a  feature  with 
many  *' plume  **  larvae. 

Pupa. — The  length  of  the  pupa  is  8mm.-9mm.  The  colour  is,  in 
all  cases,  varied  by  markings,  chiefly  of  olive,  pink,  or  reddish-brown, 
on  a  green  ground ;  in  a  few  the  ground-colour  so  predominates  that  the 
pupa  may  be  called  green ;  in  the  majority  it  is  so  largely  overlaid  by  olive 
and  brown  as  to  be  little  in  evidence,  and  again,  in  a  few  cases,  the  pupa 
may  be  called  reddish  or  brown,  whilst,  in  one  or  two,  it  is  rather  terra- 
cotta,  with  reddish  to  black  markings.  The  parts  of  the  pupa  where 
the  different  colours  predominate  are  very  various ;  thus,  one  specimen  has 
the  appendages  and  greater  part  of  the  dorsum  of  thorax,  and  1st  and  2nd 
abdominal  segments,  green,with  the  rest  brownish-red.  Another  has  wings 
and  appendages  beautifully  tinted  with  pink,  with  abdomen  (especially 
beneath)  green.  As  the  markings  that  are  practically  always  present, 
one  may  note  those  found  in  the  greenest  (palest)  pupa.  (1)  This  pupa 
is  quite  green  throughout,  except  the  markings.  The  dorsal  column 
on  the  drd  abdominal  segment  is  most  conspicuous,  almost  black,, 
with  a  pale  tip;  from  this  a  brownish  shade  runs  forward  a  little 
way  along  the  dorsal  flange,  and  also  downwards  and  forwards  to  the 
anal  angle  of  wing,  the  nearest  point  of  the  wing  to  column,  continuing 
to,  and  gradually  fading  out  at,  centre  of  wing,  making  an  oblique 
downwards  and  forwards  stripe;  parallel  with  this,  in  front,  is  a  similar 
stripe  from  the  middle  of  the  2nd  abdominal  at  the  flange,  where  the 
beginning  is  nearly  black ;  the  rest  of  the  band  across  the  wing,  nearly 
to  antenna,  is  dark  olive-green,  as,  indeed,  is  the  wing-portion  of  the 
other.  This  forward  one  is,  in  reality,  more  pronounced  than  the  posterior 
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of  !!:»«  frriot  K3^ti.«i::£  rii;5  down  tbe  8rd  Atdociiz^Al  aeement  direetlj 
U>  th0:  hfAOh.  vtich  hj£  ibe  appeannee  of  being  its  cnhnmation.  The 
rvi^e  of  tl]ie  fbui^  farms  a  coire  akng  tbe  fn»t  of  tbe  spine  until  its 
tatfttt.sXj  iM  drneted  fonrards  as  a  sharp  book.  This  hook  is  not  the 
inU^rcl^  ;  at  UsaOL,  tbe  hair  of  tubercle  i  stands  on  tbe  front  margin  off 
tbk  np'.w;,  tk^foi  two-fifths  of  its  length  from  the  base.  The  spbw  is 
rerj  fiMlieoed  from  side  to  side,  and  has  an  irrogiilar  flai^ge-bke 
exUennif/D  on  its  posterior  margin ;  tnberde  ii  is  not  on  this  spine,  hot 
00  a  conical  ofiset  from  its  posterior  base.  It  might  be  said  that  ii 
emrjUUes  i,  and,  withont  quite  seeuring  a  separate  base,  forms  a  pointed 
cone,  directed  a  little  backwards,  and  onlj  aboat  one-sixth  the  length 
of  u  The  hair  of  ii  arises  from  quite  the  base  of  this  eone  behind. 
Tbe  4di,  5th,  Gth«  7th,  and  8th  abdominal  aegmoits  have  ^edady 
sirnilAr  stmctnres,  bni  on  a  very  smaU  scale,  and  withont  the  dark 
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colouring,  so  that  they  are  quite  inconspicuous ;  the  6th  abdominal 
segment  has  the  largest,  the  6th  the  next  largest,  then  come  the  4th,  7th, 
and  8th.  The  hairs  are — i  from  half  way  up  the  front,  ii  from  the 
base  behind ;  i  and  ii,  on  these  spines,  might  be  described  as  arising 
from  the  same  base,  or,  as  on  separate  bases,  and  having  the  bases 
connected  by  a  ridge  or  flange ;  the  Ist  and  2nd  abdominals  might 
be  described  as  having  the  same  structures,  but  so  reduced  as  to 
amount  to  merely  slight  irregularities  on  the  flanges  on  which  they 
occur.  These  flanges  are  also  marked  features  of  the  pupa;  they  are 
raised  ridges,  or  crests,  running  from  the  anterior  margin  of  the 
mesothorax  to  the  spine  of  the  8rd  abdominal  segment.  At  the  spine  of  the 
8rd  abdominal  segment  they  cease,  there  being  no  trace  of  them  on 
the  8rd  abdominal  segment  behind  the  spine,  or  on  the  following 
segments,  either  before  or  behind.  On  the  highest  point  of  the 
mesothorax  they  rather  suddenly  approximate,  and  form  a  high 
double  crest,  with  a  somewhat  abrupt  slope  in  front.  As  the  trans- 
verse ridges  of  the  segments  (subsegmentation  ?)  pass  over  them,  they 
produce  a  finely-crenuiated  margin.  The  general  form  of  the  pupa 
has  little  of  the  large  thoracic  swelling,  characteristic  of  many  "plumes," 
but  has  some  appearance  of  it,  owing  to  this  mesothoracic  portion  of 
the  ridge,  which  materially  raises  the  dorsum  here,  on  a  lateral  view. 
Apart  from  the  spine  on  the  drd  abdominal  segment,  this  is  about  the 
thickest  part  of  the  pupa,  and,  for  the  two  or  three  following  segments, 
it  is  nearly  as  thick,  rapidly  dwindling  from  the  6th  abdominal  segment 
to  the  apex,  much  like  a  neatly-sharpened  pencil.  The  wing-cases  extend 
to  the  end  of  the  Srd  abdominal  segment,  attached  to  the  segments ; 
beyond  this,  the  pointed  apex  extends  nearly  to  the  end  of  the  4th 
abdominal  segment  (but  free  from  it) ,  when  the  pupa  is  contracted.  In  the 
empty  pupa-case,  with  the  intersegmental  membranes  expanded,  the 
apex  is  at  the  anterior  margin  of  the  4th  abdominal  segment.  The  apices 
of  the  wings  and  appendages,  in  the  living  pupa,  thus  form  a  sort  of 
sheath  from  the  front  of  the  4th  abdominal  segment.  When  the  pupa 
bends  back,  the  4  th  abdominal,  of  course,  is  separated  from  this  sheath,  and 
stands  back  at  an  angle.  The  rest  of  the  appendage-case,  containing 
the  2nd  and  Srd  pairs  of  legs,  and  maxillse,  extends  further  as  a  straight 
baton,  to  the  middle  of  the  7th  abdominal  segment,  having  basally,  at 
each  side,  the  pointed  extension  of  the  wing-apex  (beyond  Poulton's 
line)  as  a  strut  or  support;  its  length  is  about  half  a  segment.  Below 
the  spiracles  (on  the  Brd,  4th,  5th,  6th,  7th,  and  8th  abdominal 
segments)  is  a  lateral  flange,  which  might  be  described  as  the  longi- 
tudinally expanded  base  of  iv+v,  which  are  on  its  ridge,  and  bear  two 
fine  hairs  pointing  forwards.  In  some  specimens,  iv  and  v  look  as  if  on 
a  similar  base  to  the  spines  supporting  i  and  ii.  Above  the  spiracle, 
iii  also  points  forwards,  from  a  very  slightly- raised  whitish  base.  The 
spiracles  (2nd  to  7th  abdominal)  are  easily  seen  as  pale  raised  dots,  with 
a  minute,  central,  black  point  (in  specimen  examined,  but  the  colours 
may  vary).  The  head-sculpturing  is  a  little  complex.  There  is  a  blunt, 
rounded  beak  in  front  of  the  clypeal  region,  then  the  antenna  presents 
a  raised  crest,  which,  at  the  beginninsr,  is  in  line  with  the  dorsal  crests, 
but  does  not  join  them,  and  passes  outwards  along  the  antenna  as  far 
as  front  spiracle,  divided  into  two  parts  by  the  joint  of  the  flagellum. 
On  the  front  end  of  the  pupa  (head,  prothorax,  and  front  of  mesothorax) 
are  a  number  of  hairs  of  some  length  (O'dmm.,  andO'4mm.)  and  stiffness. 
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of  these,  5  pairs  are  on  dorsal  ridges  and  flanges,  viz,,  1  on  end  of 
beak  (which  here  ranges  with    flanges),  1    on    antenna-base,  1   on 
prothorax,  and  2  on  mesothorax.      Outside  these  are  four  pairs,  2  on 
prothorax,  and  2  on  mesothorax.    The  two  waves  of  antennal  flanges  are 
continued  by  the  basal  ridges  of  the  wing  as  two  more  waves,  completing 
the  margin  of  the  front  of  the  pupa.      There  are  2  pairs  of  hairs  on 
metathorax.     On  the  abdominal  segments  (the  drd  and  onwards)  at 
wing-bases,  as  well  as  the  two  minute  ones  on  flanges,  there  are  a 
dozen  or  more  (some  hid   under  segment  in   front)    fine   transverse 
ridges  (subsegments  ?,  hardly,  as  they  anastomose  a  little) ;  of  these,  about 
6  are  crossed  by  the  bases  of  the  dorsal  spines ;  these  are  the  posterior 
6  ;  the  spine-bases  reaching  to  posterior  border  of  segment  (apart  from 
intersegmentations)  (Chapman,  October  4th,  1904).    In  this,  as  in  many 
other  *'  plume  "  pupsB,  in  which  I  have  not  mentioned  the  point  in  my 
descriptions,  probably  as  being  too  familiar,  the  1st  and  2nd  legs 
at  their  upper  ends  abut  against  the  antenna,  which  makes  its  outward 
sweep  rather  long  to  accommodate  them  ;  the  result  is  that  the  1st  leg 
can  hardly  be  said  to  come  up  to  the  eye,  as  is  usual  in  most  pupae,  but 
comes  up  past  it,  tbe  eye  being  not  in  front  of  the  leg,  but  beside  its 
inner  border.     In  examining  a  dehisced  pupa,  various  points  may  be 
noted,  not  easily  seen  in  the  living  pupa.     The  spiracle-cover  of  the 
mesothorax  is  a  short  domed  structure  covered  with  fine  ridges  and 
abundant  spinelets,  though  these  look  as  if  soft  rather  than  haid.  The 
dorsal  head-piece  is  practically  absent,  and  it  fails  very  often  to  carry 
the  eye- piece,  which  ver}'  frequently  remains  more  or  less  attached  to 
the  head-piece.      The  ridges  on  the  abdominal  segments  appear  to  be 
16  or  17  in  number,  but  are  difficult  to  count,  not  because  invisible, 
but  from  not  being  persistent  for  any  length ;   tbey  are  sharp  and 
narrow,  and  with  fluted  sides.     The  minute  sculpture  shows  the  whole 
surface  to  be  formed  of  rounded  nodules,  and  the  ridges  consist  of  certain 
of  these  raised  in  irregular  rows.     The  cremaster  consists  of  a  forward 
portion  on  the  bosses  beneath  the  9th  abdominal  segment,   each  of 
which  carries  about  82  hooks,  about  0-2mm.  long,  and  terminating  in  a 
fish-hook  point.     The  posterior  portion  is  beneath  the  extremity  of  the 
cremastral  spine,  and  is  almost  confined  to  the  ventral  surface,  hardly 
any  hooks  being  on  the  margins,  as  is  so  regular  a  feature  in  Platyp- 
tilia.     There  are  50  to  60  hooks  on  either  side  of  this  portion.     On 
the  4th,  5th,  and  6th  abdominal  (the  8rd  is  covered  and  soft)  segments, 
the  scars  of  the  prolegs  are  very  conspicuous,  oval,  brown  ridges,  paler 
within,   as  if  hollow.     The  hindwing  passes  down   to  just  beyond 
spiracle  on  the  2nd  abdominal  segment  (Chapman,  February  14th, 
1906).      Hiibner  figured  the  pupa  of  this  species  {Raupen,  etc.,  ix., 
Aluc.  i.,  pL  C,  figs.  C'd)  and  reference  is  made  thereto  by  Stainton 
{Ent  Ann.,  1856,  p.  59). 

Colour  variation  in  pupa. — Among  the  many  intermediate  varieties, 
some  of  which  are  so  decidedly  olive  in  hue,  that  they  look  as  though 
they  must  be  going  to  yield  punctidactyla,  Haw.  {acanthadactylaj  Hb.), 
between  the  strongly-green  and  the  strongly -purple  pupse  of  cosmodar- 
fi/Za,Hb.,the  most  striking  that  I  have  seen  has  the  ground-colour  pure 
cream -buff,  with  the  ordinary  oblique  dark  markings,  and  this  form  itself 
includes  various  minor  varieties,  some  individuals  being  distinctly 
tinged  with  green,  or  with  one  of  the  other  colours  towards  which  the 


AMBLYPTILIA   OOSMODACTYLA.  298 

pupa  has  a  known  tendency.  The  pupa  becomes  very  dark  in  colour 
before  the  escape  of  the  imago  (Bankes).     See  also  antea,  p.  289. 

SlBflLABITY     OF    COLORATION     OF    LARVA     AND    PUPA     OF     AmBLYPTILIA 

CO8M0DA0TYLA  AND  A.  PUNCTIOACTYLA. — In  the  Clec  Hill  district  of 
Shropshire,  the  larvaa  of  A.  punctidactyla  were  found  feeding  on 
Stachys  sylvatica,  and  the  pupa  remained  suspended  to  the  spike  on 
which  the  larva  had  fed ;  subsequently,  at  Groxton,  in  Norfolk,  larvad 
that  appeared  precisely  similar,  were  found  feeding  on  the  same  plant, 
and  eventually  suspended  themselves  in  the  same  way,  yet  these  turned 
out,  without  exception,  to  be  cosmod<Ktylaj  Hb.  The  larvaB  and  pupte 
were  so  similar  that  the  characteristic  differences  must  be  very  slight ; 
both  were  green,  with  a  slight  purplish  tint  in  some ;  both  slightly 
hairy.  LarvsB  since  taken  and  reared  by  a  friend  from  the  same  plant, 
in  Dorsetshire,  produced  A,  punctidactyla.  From  this  it  is  assumed 
that  A.  punctidactyla  is  often  overlooked,  and  the  larvsB  and  pup» 
mistaken  for  those  of  A,  cosmodactyla  (Williams).  Bankes,  however, 
considers  this  assumption  erroneous,  urging  that  an  insect  so  rare  as 
A,  punctidactyla  has  been  proved  to  be,  by  his  extensive  experience  in 
the  very  same  district  of  Dorset  as  yielded  the  larvsa  alluded  to  by 
Williams,  and  elsewhere,  cannot  be  '*  often  "  overlooked,  in  any  stage, 
as  A,  cosmodactyUif  Hb. 

Time  of  appearance. — The  species  is  to  be  found  in  early  March,  at 
sallow  bloom,  andonuntilJune,  the  specimens  observed  during  this  period 
having  probably  hybernated ;  throughout  the  greaterpartof  July  and  early 
August  newly-emerged  imagines  are  to  be  obtained,  followed  by  another 
brood  in  September  and  October,  the  individuals  of  which  hybemate 
and  reappear  in  the  spring.  Early  specimens  have  been  recorded  in 
the  south  of  Europe,  e,g.,  in  Portug^,  on  May  8th,  in  Morocco  in  April, 
and  by  Mann,  at  Brussa,  in  May,  but  whether  hybernated,  or  freshly- 
emerged,  is  not  determinable.  The  insect  has  also  been  recorded  for  May 
and  July  in  Scandinavia.  In  central  Europe,  it  occurs  much  as  in 
Britain  ;  in  the  Auvergne  district.  Sand  notes  it  as  occurring  in  July  and 
October,  hybemating  and  reappearing  in  March;  in  the  Dauphiny 
Alps  we  found  the  first  brood  in  early  August,  1896,  at  nearly  5000ft. 
elevation,  and  also  in  the  Piedmontese  Alps,  at  Bobbie,  in  early  August, 
1901.  In  Germany,  at  Stettin,  it  is  noted  only  in  late  autumn  and 
spring  f after  hybernation)  (Biittner),  but  at  Hamburg,  from  June  to 
Septemoer  (no  distinction  being  made  in  the  broods)  (Sauber) ;  in  the 
Oberharz,  it  has  been  found  in  October  (Hoffmann) ;  near  Wiesbaden, 
in  August,  and  at  the  end  of  October,  the  latter  brood  hybemating 
(Rossler),  and  also  at  Frankfort-on-Main  (Koch) ;  from  Brandenburg,  it 
is  reported  in  June,  August,  and  end  of  October  (when  it  hybernates) 
(Sorhagen) ;  whilst  in  Silesia,  it  is  only  noted  in  late  August- September, 
and  in  the  spring  (Moschler),  and,  at  Begensburg,  in  September  and 
October,  and  in  the  spring  (Schmid);  in  Wiirttemberg  it  is  recorded  in 
}/Lb,j,  and  August  to  October  (Steudel  and  Hofmann) ;  and  in  Baden, 
in  July  and  early  August,  and  September,  hybemating  and  reappearing  in 
spring  (Meess  and  Spuler).  In  Switzerland,  Frey  records  it  as  double- 
brooded,  July  (end) -August,  and  again  in  late  August- September,  the 
individuals  of  the  latter  brood  hybemating.  Luff  observes  that,  in  the 
Channel  Islands,  in  Guernsey,  it  appeared  in  August  and  September, 
1898.  Ash  says  that  the  "  Selby  "  moorland  examples  certainly  hyber- 
nate,  for  he  takes  a  few  specimens  every  spring,  and  they  are  abundant 
in  August.     Barrett  says  that  '*  the  species  is  on  the  wing  in  June  and 
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Jaly,  possibly  after  hybernation,  and  apparently,  as  another  generation, 
in  August  and  throughout  the  autumn,  even  emerging  in  October  and 
November,  but  whether  as  a  third  generation,  or  only  a  second,  or  even 
a  deferred  emergence,  is  not  clearly  ascertained.*'  Bankes  notes: 
''Imagines,  that  presumably  have  hybemated,  are  occasionally  net 
with  from  about  the  middle  of  May  till  the  middle  of  July,  and  during 
the  latter  part  of  July,  at  any  rate,  in  the  south  of  England,  young 
larvae  may  generally  be  found  already  feeding  on  flower-spikes  of 
Stachys  sylvatica,  etc.  There  must  be  at  least  two  broods  in  the  south, 
for,  throughout  the  whole  of  August  and  September,  and  the  earlier  part 
of  October,  larvae  can  be  collected,  and  they  are  therefore  obtainable, 
without  any  intermission,  over  a  period  of  nearly  three  months,  during 
the  greater  part  of  which  time  pupae  are  also  procurable  on  the  flower* 
or  seed-spikes  of  the  foodplants.  The  moths  of  the  first  brood  begin  to 
emergeaboutthemiddleof  August."  Reid notesitasoocurringin Juneand 
August  in  Aberdeenshire,  and  Henderson  observes  that  newly -emerged 
specimens  are  to  be  found  at  the  end  of  July,  whilst  hybemated  examples 
are  not  infrequent  in  May  and  early  June,  at  Garelochhead,  in  Dumbar- 
tonshire. Porritt  notes  hybemated  examples  occurring'^in  Yorkshire  in 
June,  newly-emerged  ones  in  August.  Although  such  a  well-known 
species,  continentsJ  lepidopterists  give  but  little  detailed  account  of  it, 
and  the  exact  records  of  its  appearance  abroad  are  comparatively  few. 
We  have  collected  the  following  : — Continental  records. — May  23rd, 
1846,  at  Syracuse,  June  28th,  1846,  in  Catania  (Zeller) ;  May  17th, 
1862,  near  Picbtendahl  (Nolcken) ;  April  22nd,  1870,  at  Marshen,  in 
northwest  Morocco  (Blackmore) ;  May  8th,  1880,  on  the  hill,  south- 
west of  Almodovar  (Ragonot) ;  May  17th,  1892,  at  Hvaloeme ;  July 
12th-17th,  1892,  at  Sireosen  (Strand) ;  August  12th,  1896,  in  the 
Combe  de  Malaval,  about  8  miles  below  La  Grave;  July  27th-81st,  1898, 
at  Bourg  St.  Maurice ;  August  9th-18th,  1901,  at  Bobbie  (Tutt) ;  July 
21st,  1901,  at  Nasenica,  in  Bosnia  (Rebel) ;  July  10th,  1908,  at  Etivaz 
(Blachier).  British  records. — Emerged  October  14th- 16th,  1868,  from 
pupae  found  on  geranium  at  Wandsworth  (Tuely);  September  22nd,  1866, 
at  Teignmouth  (Jordan) ;  bred  October  1st,  1865,  from  pupae  found 
attached  by  tail-end  to  flower-stalks  of  a  garden  geranium,  at  Alphington 
(D'Qrville) ;  June  9th,  1867,  at  Guestling  (Bloomfield) ;  end  of  August, 
1867,  at  Heme  Bay  (Buckmaster) ;  July,  1868,  in  Rossshire  (White) ; 
July  16th-17th,  1869,  at  Wifcherslack  (Gregson) ;  July  7th-8th,  1870,  on 
the  Bolt  Head  (Mathew) ;  bred  throughout  October,  1871,  from  larvaa 
collected  in  September,  in  the  Graveseod  district  (Button) ;  July,  1879, 
at  Dutton  (Hodgkinson) ;  August  5th,  1879,  at  Folkestone  (Sang) ; 
abundant  at  Croydon,  in  August,  1879  (Gill);  September  3rd,  1879,  near 
Witbam  (Cansdale) ;  July  7th-9th,  1888,  common  at  Dover  (Coverdale); 
August,  1888,  at  Sandwich  (Shepherd);  August  17th-19th,  1884, 
imagines  bred  from  larvae  taken  by  Bankes  at  Corfe  Castle  (Porritt) ; 
October,  1884,  at  Aberayron  (Richardson);  imagines  bred  August  SOth- 
September  21st,  1886,  from  larveB  collected  in  the  Isle  of  Purbeck, 
August  5tb-25th,  1886  (Bankes) ;  imagines  bred  September  2l8t, 
1886,  and  following  days,  from  larvsB  collected  by  W.  H.  B.  Fletcher, 
September  7th,  1886,  at  Worthing  (Porritt) ;  bred  October  7th,  1886, 
from  Sanderstead  larvae  (Sheldon) ;  July  10th,  1887,  at  Ham 
Ponds,  August  8th,  1888,  at  Kingsdown  (Tutt) ;  June  6th,  1888,  at 
Ghickerell ;  $  ,  probably  hybemated,  captured  June  17th,  1888,  at 
Llangennech,   in   Cardiganshire,   eggs  laid  same  day,  produced,  in 
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due  coarse,  imagines,  Aagust  10th,  1888,  etc. ;  others  bred  from  Port- 
land larvflB,  October  27th,  1888  TBichardson) ;  June  14th,  1888, 
in  the  Isle  of  Purbeck ;  June  20th,  1888,  in  the  Isle  of  Portland 
(Bankes);  August  26th,  1888,  at  Greenhithe;  August  dOth,  1888,  at 
Bexley  (Bower);  early-  and  mid- August,  1890,  at  Deal  (Tutt) ;  September 
28rd,  1891,  at  Luss  (Dalglisb) ;  May  21st,  1892,  at  Newcastle,  Go. 
Down  (Watts) ;  May  25th-27th,  July  18th,  and  August  19th,  in  the 
Isle  of  Purbeck  (Bankes) ;  June  6th,  1892,  at  Cathcart  (Dalglish) ; 
July  10th-27th,  1892,  at  Aldeburgh  (Cruttwell);  September  18th, 
1892,  at  Panton  (Baynor) ;  September  22nd,  1892,  imago  at  Lee ; 
imagines  bred  October  5th-November  8th,  1892,  from  larvae  found  at 
Lee  and  Mottingham ;  two  imagines,  October  7th,  1892,  at  Ghisleburst 
(Bower) ;  imago  bred,  August  20th,  1892,  from  pupa  forwarded  from 
Folkestone  on  Owonts ;  imagines  bred  August  20th,  1892,  from  larvae 
collected  in  August,  in  the  Isle  of  Purbeck ;  also  imagines  bred  September 
19th-Noveniber  29th,  1892,  from  larvae  collected  August  ISth-October 
5th,   in  the  Isle  of  Purbeck  (Bankes) ;    August  8rd-15th,  1898,  at 

'  Lochgoilhead  ;    August  10th,  1898,  on  Ben  Donich  and  August  18th, 

at  Stronacblochar  (Tutt) ;  mid- August,  1898,  near  Aberdeen  (Beid) ; 
imagines  bred  September  25th,  1894,  onwards,  from  pupae  collected 
September  20th-26th,  in  the  Isle  of  Purbeck  (Bankes) ;  May 
80th,  1895,  near  Wemyss  (Evans) ;  June  20th,  1895,  in  the  Isle  of 
Purbeck  (Bankes) ;  August  22nd,  1895,  at  Keswick  (Beadle) ;   a  single 

;  specimen,  August  20th,  1896,  at  Great  Ayton  (Lofthouse) ;  August  18th» 

1897,  at  Lynmouth  (T.  H.  Briggs);  August  24th,  1897,  at  Oxton,  Devon 
I  (Studd) ;  June  6th,  1898,  at  Perry  Wood  (Edwards) ;  June  8th-22nd, 
^                1898,  at  Camghouran  (Porritt);  July  llth-August  16th,  1898,  at  Oxton, 

Devon  (Studd);  imagines  bred  August  drd-5th,  and  September  10th, 

1898,  from  larvae  found  at  Buckerell ;  imagines  captured,  somewhat 
worn,  October  24th,  26th,  28th,  1898,  at  Buckerell  (Biding) ;  August 
12th,  1898,  two  imagines  on  Dartford  Heath  ;  October  20th,  1898,  an 
imago  at  Lee  (Bower) ;  imago  captured  August  21st,  1898,  at  Leyton- 
stone,  eggs  laid  in  coniinement,  imagines  bred  therefrom  September 
29th-October  14th,  1898  (Mclntyre) ;  imago  on  October  22nd,  1898,  at 
Hesleden  Dene  (J.  Gardner) ;  October  26th,  1898,  at  Lynmouth 
(T.  H.  Briggs);  early  August,  1899,  near  Honiton ;   bred  imagines, 

(  August  24th,   1899,    from    larvae    from    Harpford   Wood   (Biding) ; 

I  July   dlst,  1900,  at  Deal;   August  Ist-drd,  1900,  at  St.  Margaret's 

I  Bay   (James);   August   2nd,    1900,   at   Cof ton  ;    August   9th,    1900, 

f  at    Oxton,    Devon    (Studd) ;     August    14th,    1900,    at    Dartmouth 

(Bankes) ;   June  21st,  1902,  at  Oxton,  Devon  ;   August  19th,  1902, 

\  at  Dawlish    (Studd)  ;    imagines   captured    August    29th,    1902,   in 

)  the  Isle  of  Purbeck;   imagines  bred  October  2nd-25th,  1902,  from 

I  larvae  and  pupae  collected  September  25th-October  1st,  at  Dartmouth ; 

i  imagines  captured  August  28rd,  1904,  at  Wareham;  also  August  24th- 

29th,  and  October  22nd,  1904,  in  the  Isle  of  Purbeck ;  bred  September 

\  5th-October  22nd,  1904,  from  larvae  and  pupae  collected  at  Dartmouth, 

I  September  8rd- October  drd ;  also  imagines  captured  at  same  place  from 

early  September  to  October  10th  ^see  Knt.  Rec,  xvii.,  pp.  47-48) ;  October 

4th,  1904,  at  Lynmouth  (T.  H.  Briggs) ;  March  19th,  1905,  on  sallow 

I  blossom,  at  Hazeleigh  (Baynor). 

.  Habits. — This  species  hides  during  the  morning,  but,  in  the  after- 

noon and  late  evening,  haunts  flowers  in  its  neighbourhood,  the  nectar 


f  f  vhiefa  it  devxms  ereedDr.  In  the  caihr  ipnng  h  eomes  to  silkyv- 
i>kxm.  and  in  the  late  aammn  to  rrr  lihwwii  Tbe  Tanous  flowers 
«^d  to  be  mttnctiTe  to  it  are — •'Mxlmmm  rmUtri*  oo  the  slopes  of  Ben 
I>>n:ch  and  at  Strooachlodiar  iTatt).  Cannot  Chase  iTreer),  and  at 
ChislefaarBt  (Boveri :  OmamU  mrrrmns  in  Davlisfa  Wanen,  so 
alxmdant  that  as  manj  as  50  were  obeemd  in  a  single  afteznoon 
'Jordan  .  also  in  Epping  Forest  I'Machin*,  at  Leominster  (Hatchin- 
soD  ■,  near  SheemesB  f  J.  J.  Walker),  and  at  Taihr  (Fox)  ;  Th^pmus 
t^fnfUum  at  Deal  (T^tti;  and  IJmmrim  ruUmrU  at  Teignmoath 
f  Jordan).  We  notieed  it  Terj  eonuDonlj  flying  ahont  Salria  {Jaots 
at  Bobbie,  in  afternoon  and  early  evening,  and  Hndd  says  it  is 
not  scarce  at  flowers  f  including  iTy-bloom)  in  the  Bristol  district, 
daring  aaramn.  There  are  also  noted — sereral  captured  in 
irarden,  hovering  OTer  flowers,  in  Guernsey,  at  dosk  fLoff),  flying  at 
da»k  at  Gre^ihithe,  and  among  garden  geraniums  at  Lee  (Bower), 
many  found  on  ivy  bloom  in  October,  near  Sheemess  (J.  J.  Walker). 
It  occasionally,  as  may  be  supposed  from  its  loTe  of  flowers,  comes 
to  sagar,  ^,57.,  at  Hesleden  Dene  ^J.  (jaidner),  etc :  and  is  speciaUy 
attracted  by  li<rht,  e.'t.^  at  Dutton  (Hodgkinson).  at  Oxton,  Devon 
'Studdi;  at  Lee  (Bower  1.  etc.  Barrett  says:  ''The  moth  hides  among 
herbage  during  the  day.  very  often,  in  the  summer,  among  restiiarrow 
or  heather,  later  in  the  year  in  hedges  and  bushes,  and  is  of  somewhat 
perplexing  habits.  On  the  coast,  and  in  sandy  districts,  it  is  thus  often 
oomiDOD,  hiding  in  the  beds  of  resthanow,  and  keeping  quite  close  to 
that  plant,  but,  in  autumn,  seems  to  have  forsaken  these  spots  for  the 
lane^  and  hedges,  and  in  them  it  may  be  found  till  winter.  It  is 
Huppc)9bd  by  some  that  the  late  autumn  specimens  hybemate,  and 
reappear  early  in  June,  but  this  even  seems  to  be  mainly  a  surmise ; 
the  June  specimens  are  not  worn,  yet  no  larvae  have  been  apparently 
obser\'ed  in  the  spring.  In  autumn  it  will  come,  at  night,  to  ivy-bloom 
and  heather  blossom,  and  to  sugar  and  light."  One  can,  however,  hardly 
doabt  that  this  species  really  does  hybemate  (see  antea,  p.  298).  In 
the  daytime  it  is  sometimee  to  be  found  resting  on  fences,  ^^., 
Dart  ford  Heath  fence,  etc.  (Bower) :  at  other  times  among  the 
herbage  of  a  hedge-side,  e.g.,  at  Oxton,  Devon  (Studd);  or  among 
the  heather  on  a  moor,  e.g.,  at  Haslemere  (Barrett).  Bankes  notes 
that  the  moth  usually  flies  during  the  evening,  and  continues  on 
the  wing  certainly  until  nightfall,  and  probably  for  some  time 
after  it,  and  says  that,  on  October  22nd,  1904,  he  took  three 
males  on  the  wing  during  bright  sunshine,  in  the  latter  part  of  the 
afternoon  (circ.  3.15  p  m. -4. 15  p.m.),  but,  at  so  late  a  date,  one  would 
naturally  expect  them  to  come  on  flight  earlier  than  during  the  longer 
days.  He  adds  that  "  the  moths  appear  to  emerge,  indifferently,  at  any 
time  of  day,  either  morning,  afternoon,  or  evening,  but  few,  if  any, 
left  the  pupa  during  the  hours  of  night.*' 

Habitats. — Tbe  places  where  this  species  may  be  met  are  exceed- 
ingly varied.  We  have  taken  it  on  the  chalk-cliffs  at  Dover  and  in  the 
Isle  of  Wight,  on  the  sandhills  of  Deal,  in  the  lanes  near  Strood,  on  the 
downs  at  Cuxton,  on  tbe  heaths  clothing  the  sides  of  the  mountains 
above  Lochgoilhead  and  Garelochhead;  at  an  elevation  of  SOOOft.- 
4000ft.  in  the  Pellice  Valley,  in  Piedmont,  and  at  an  elevation  of 
5000ft.  in  tbe  Daaphiny  Alps,  near  La  Grave.  In  Essex  it  occurs 
ia  gardens  (Baynor) ;  also  at  Lee,  among  geraniums  (Bower);  in 
Devonshire,  at  Buckerell,  it  prefers  woods,  copses,  lanes,  and  hedges 
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by  the  sides  of  fields  (Biding),  but  in  grassy  lanes  at  Oxton,  Devon 
(Studd).  It  is  found  in  woods  having  an  undergrowth  of  ling,  in 
the  Huddersfield  district  (Porritt) ;  common  on  all  heaths,  especially 
in  the  spring,  in  Aberdeen  and  Kincardine,  also  at  Forres  (Beid) ;  on 
an  open  heath,  surrounded  by  young  spruce  tiees,  at  Wemyss  (Evans); 
high  up  on  the  heathery  fells  around  Keswick  (Beadle) ;  on  heaths 
at  Haslemere  (Barrett),  and  at  Ghislehurst  (Bower).  It  is  abundant 
in  Dawlish  Warren  among  Ononis  (Jordan) ;  also  common  among 
(hionh  in  Epping  Forest  (Machin) ;  and  near  Leominster  also  among 
Onanis  (Hutchinson) ;  it  is  common  on  the  crest  of  the  coast  sandhills 
at  Aldeburgh  (Cruttwell);  and  in  wet  places  on  Cannock  Chase  (Freer). 
Barrett  considers  it  to  be  most  attached  to  coast  districts  in  Britain, 
but  this  is  hardly  borne  out  by  our  list  of  localities.  Bankes  observes 
that  "the  species  seems  pretty  generally  distributed  in  Dorset,  and 
parts,  at  any  rate,  of  south  Devon,  and,  whilst  usually  more  or  less 
common,  is  abundant  in  some  seasons.  It  is,  thanks  to  its  being 
polyphagous,  able  to  make  itself  equally  at  home  either  on  the  coast- 
line, or  inland,  where  it  is  found,  both  in  the  more  sheltered  parts  of 
the  open  heaths,  and  also  along  the  hedgerows  in  the  arable  and  grassy 
districts."  The  locality  it  haunted,  above  Bobbie,  was  a  very  rough, 
steep,  flower-covered  slope,  in  the  Pellice  Valley,  where  ** plumes"  were 
very  abundant,  and  where  the  species  was  chiefly  disturbed  from 
amongst  a  giant  Salvia  that  grows  there.  At  La  Grave  it  was  found  on 
the  steep  slopes  by  the  side  of  the  road  some  little  distance  down  the 
valley,  as  well  as  on  the  lower  pastures  above  the  village.  In  Germany 
the  localities  appear  to  be  much  as  in  Britain — hedgesides  and  woods 
where  Stachys  abounds  ;  sloping  downs  and  fields,  among  various 
species  of  Ononis:  heaths,  among  Calluna;  and  gardens,  among 
cultivated  pelargoniums,  Stocky s,  etc.  It  is  found,  not  only  in  the 
lowland  districts,  but  reaches  up  into  the  mountains  to  an  elevation 
of  some  dOOOft.  or  4000ft.,  for  example,  in  the  Austrian  Tyrol,  the 
Hartz  mountains,  etc. 

British  localities. — Generally  distributed  throughout  England, 

Ireland  and  Scotland.  Abbbdben  :  very  local — Ben-na-chie  (Beid).  Antrim  : 
Belfast  district,  generally  distributed  (Watts).  Argyll  :  Lochgoilhead,  Ben  Donich 
(Tatt), Dunoon  (Chapman).  Berwick  ((««<€ Barrett).  Bute:  Arran (Morton), Brodick 
(Shaipin).  Gambridob:  Uambridge  (Stain ton).  Cardigan:  Llangennech  (Bichard- 
son).  Carmarthen  :  Aberayron  (Kicnardson).  CHEScnRE :  Bidston,  Tranmere  {tette 
Leech).  Cork:  Olengariff  ^Tutt  coll.),  Glandore,  Timoleague,  Courtmacsherry  (Dono- 
van). Cumberland  :  Keswick  (Beadle),  Lake  district  (Stain ton).  Derby  :  Willington 
(Oarneys),  Burton  (G.  Baker).  Devon  :  Bolt  Head  (Mathew),  Teignmouth 
(Jordan),  Dartmouth  (Bankes),  Oxton,  near  Exeter,  Cofton,  Dawlish  (Studd), 
Harpford  Woods,  near  Honiton,  Buckerell  (Riding),  Alphington  (D'Orville), 
Plymouth  (Beading),  Lynmouth  (T.  H.  Briggs).  Dobsbt:  Isle  of  Purbeok, 
Wareham,  Portland  (Bankes),  Weymouth  (Richardson),  Swanage  (Fox),  Bloxworth, 
fairly  common  (Cambridge).  Down  :  Newcastle  (Watts).  Dumbarton  :  local,  Oareloo- 
head  (Henderson),  Luss  (Dalglish).  Durham  :  Hesleden  Dene  (J.  Gardner).  Elgin  : 
Forres  (Reid).  Essex  :  Witham,  Ravenhall  (Cansdale),  Saffron  Walden  (Jeffrey), 
Leytonetone  ^Mclntyre),  Epping  Forest  (Machin),  Hazeleigh  (Raynor),  Leign 
( Vanghan),  Colchester  (Harwood) .  Fermanagh  (teste  Barrett) .  Fife  :  near  Wemyss 
(Evans).  Gloucester:  near Clif ton, We8tbury-on-Trym,Almondsbury(Hudd),  Bristol 
(Stainton),  Wotton-under-Edge  (Perkins).  Hants  :  Bournemouth  ^Ashdown),  Isle 
of  Wight — Ventnor  (South),  Portsea  (Button),  New  Forest  (Stepnens).  Here- 
ford :  Leominster  (Hutchinson),  Tarrington  (J.  H.  Wood).  Hertford  : 
Cheshunt  ^Boyd).  Kent:  Gravesend  (Button),  Sandwich,  Deal,  St.  Margaret's 
Bay  (Tutt),  Greenhithe,  Bexley,  Lee,  Mottiiigham,  Chislehurst,  Dartford 
Heath  (Bower),  Folkestone  (Sequeira),  Dover  (Coverdale),  near  Sheemeas 
(J.  J.  Walker),  Alkham,  Pembury,  Farnham  (Stainton),  Heme  Bay  (Buckmaster). 
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Kkkby  (teste  Bsareit).  Kincabddib  :  common  (Beid).  Lakabk  :  common,  CleghorD 
(Morton).  Lakcabhire  :  i^oughont  (Sharp),  Dutton  (Hodgkinson).  Lnioour : 
Panton  (Baynor).  Middlesex:  Ghiswick  (Sioh),  Kingsbiuy  (Bond).  Nobvolk: 
Croxton,  St.  Faith's  (H.  Williams),  King's  Lynn  (Atmore),  Taddenham  (Waters), 
Norwich,  Aldeby,  Gawston,  Cromer  (Barrett).  Pshbbokb:  Tenby  (Fox),  Pembroke 
(Barrett).  Perth  :  Camgl^paran  (Porritt),  the  Trosaachs,  Stronachlochar  (Tntt). 
Benfbew:  Oourock  (Dunsmore),  Gathcart  (Dalglish).  Boss  (White).  Boxburoh: 
Hawick  district— near  Cowbyres  (Outhrie).  Shbopbbire  :  Glee  Hill  district 
(H.Williams).  Slioo:  near  Sligo  (Buss).  Somebbet:  Leigh  (Hudd).  Statfosd: 
Cannock  Chase  (Freer).  Suffolk  :  Aldeburgh  (Crattwell),  Tnddennam  (Waters)* 
Leiston  (Walsingham);  Lowestoft  (Boyd).  Surbby  :  Wandsworth  (Tuely),Batter8ea 
Park  (Canning),  Sanderstead  (Sheldon),  Box  Hill  (Machin),  Croydon  (Qill),  Hasle- 
mere  (Barrett).  Sdsbex  :  generally  distributed — Hastings  district,  not  uncommon, 
Gnestling  (Bloomfield),  Worthing,  Bramber,  between  Shoreham  and  Coombe  (W. 
H.  B.  Fletcher),  Eastbourne  (B.  Adkin),  Bognor  (Lloyd).  Suthbbulnd  (Salvajge). 
Westmorland:  Witherslack  (Gregson).  Wicklow  :  Wicklow,  Wooden  bridge 
(Hart).  Worcester:  Perry  Wood  (Edwards),  Comer  Gardens  (J.  E.  Fletcher). 
York  :  Great  Ayton  (Lofthouse),  Huddersfield,  rare,  Edlington,  Doncaster 
(Porritt),  Everingham,  common  (Sumner),  Bkipwith,  Selby,  common  (Ash), 
Bichmond  (Sang),  Scarborough  (Stainton),  York  (Prest). 

Distribution. — Probably  throughout  the  Palsearctic,  and  part  of  the 

Nearctic,  region.   Recorded  from  Armenia,  Syria,  Mauretania,  Madeira, 

CanarieSjOutside  Europe,also  from  New  York  State,  etc. ,  in  North  America. 
Africa  :  [South  Africa  [teste  Fernald),]  north-west  Morocco — Marshen  (Blackmore) ; 
Madeira — Funchal  (Baker).  Aboerica  :  New  York — West  Farms  (Angus),  California, 
Oregon  (Dyar).  Asia  :  Asia  Minor — Patara  (Loew  teste  Zeller),  near  Brussa  (Mann), 
Persia — Hadschyabad  (Staudinger).  Aubtro- Hungary  :  Bohemia  (Nickerl),  Lower 
Austria — Vienna  district,  the  Prater,  Tivoli,  Mauer  (Mann),  Gutenstein  (KoUar), 
Hernstein,  distributed  in  the  foot-hills  (Bogenhofer),  Tyrol — Glockner  district,  near 
Bozen,  Trient,  the  Dolomite  district,  Schluderbach  (Mann),  near  Tratzberg,  Taufecs, 
Knutten  (Weiler),  Garniola— near  Oberfeld  (Mann),  Dalmatia — Fiume  (Mann), 
Hungary  —  Nagy4g  (Aigner),  Transsylvania  (Bebel).  Bblgium  :  rare,  F6ret  de 
Soigne,  Brussels  (Grombrugghe).  Bosnia  and  Hercegovina  :  Trebevic 
(Apfelbeck),  Nasenica  (Bebel),  Jablanica  (Hilf).  Bulgaria  and  East  Boumrlia  : 
near  Slivno  (Haberhauer).  Channel  Isles:  Guernsey  —  Burnt  Lane  (Luff). 
Denmark:  very  rare — Fyven,  Odense  (Bang-Haas).  France:  Aube  (Jourdheuiile, 
Cher — St.  Florent,  Indre — Nohant  (Sand),  around  Paris,  not  rare — ^Fontaineblean, 
Montmorency,  Bois  de  Boulogne,  Fordt  de  Bondy  (Begrandj,  Dauphiny  Alps — 
Combe  de  Malaval,  Savoy  Alps  —  Bourg  .  St.  Maurice  (Tatt),  ba6ne-et-Loire 
(Constant),  Doubs — Maison  Bouge  (Bruand).  Germany  :  ea&t  and  west  Prussia, 
somewhat  rare — near  Neuhauser,  Kdnigsberg  (Speiser),  Pomerania,  very  rare — 
near  Stettin,  Carolinenborst,  Vogelsang  (Biittner),  Mecklenburg— near  Neustrelits 
^Messing),  Hamburg,  rare,  Hopen  (Sauber),  Hanover — ^Hanover  (Glitz),  Oberhais 
(Hoffmann),  Gdttingen  (Frey),  Bnine  Provinces — near  Crefeld,  rare,  Friemers- 
heimer  Damm,  near  Trier,  Aachen,  near  Uerdingen,  rare  (StoUwerck),  Hesse — near 
Wiesbaden  (Bossier),  near  Frankfurt-on-Main  (Koch),  Waldeck — Bhoden,  Arolaen 
(Speyer),  Nassau  (Bdssler),  Thuringia — near  Sommerda,  in  the  Bchmiicker  (KnappK 
near  Erfurt,  rare  (Keferstein  and  Werneburg),  Province  of  Saxony — near  Halle 
(Stange),  near  Dessau  (Bichter),  Brandenburg — Frankfurt-on-Oder  (Metzner), 
Silesia — on  the  Seefelder,  near  Beinerz  (Standfuss), Upper  Lusatia — Nisky,  Sarichen 
(Moschler),  Lichtenau — Lauban,  Siegersdorf  (Sommer),  Kingdom  of  Saxony — 
Saxon  Upper  Lusatia  (Schiitze),  Bavaria  —  near  Begensburg,  Winzerberge 
(Schmid),  Wiirttemberg — Kochendorf  (Steudel  and  Hofmann),  Baden,  near  Con- 
stance, Meersburg,  Freiburg,  Karlsruhe  (Beutti),  near  Ueberlingen,  Hiifingen^ 
Lahr,  Speyer  (Meess  and  Spuler),  Alsace — (Peyerimhoff),  Palatinate  (Meess  and 
Spuler).  Greece  (Bebel).  Italy:  Pi^montese  valleys — Bobbie,  etc.  (Tutth 
Sicily — Sferracavallo,  Madonie  (Mina-Palumbo),  Syracuse,  Catania  (^Uerl, 
Lombardy — ^Algate  (Turati).  Portugal  :  southwest  of  Almodovar  (Bagonot). 
Boumania  (Caradja).  Bussia  :  Baltic  Provinces— Biga,  near  Lips,  Pichtendahl 
(Nolcken),  Volga  district — Casan  (Eversmann).  Scandinavia:  Swedish  Lapland 
— Umensis,  very  rare  (Zetterstedt),  Barsele  (Dahlbom),  Scania,  Blekinge,  north 
Bothnia  (Wallengren),  Norway — Smaalen  district,  Hvaloerne,  near  Bolingshaon, 
Lister  district — Sireoeen,  Aal  (Strand),  Saltdalen  (Sparre-Schneider).  Spain  : 
Tragacete   (Chapman),  Barcelona  district,  abundant — ^Belen,  San  Genis,  Otono 


AMBLTPTILU   PUNCTIDACTYLA.  299 

(Martorell).    SwrrzEULAND :  rare— Zarioh  (Prey).  Bremgarten  (Boll),  the  Bemeok, 
near  St  OaUen  (Taeohler),  Degershelm  (Miiller),  Etivaz  (Blaohier). 

Amblyptilia  punotidaotyla,  Haworth. 

Stnonymt.— Species :  Pnnctidaetyla,  Haw.,  **Lep.  Brit.,"  pt.  8,  p.  471^ 
(1811);  Williams,  *'Ent.  Mo.  Mag.,"  zviii.,  pp.  212-218  (1882);  Tatt,  **  Ent. 
Bee.,"  i.,  p.  98  (1890) ;  "  Brit.  Nat.,"  i.,  p.  42  (1891) ;  "  Pter.  Brit.,"  p.  57  (1896). 
leanthadaotyla,  Hb.,  **£ar.  Sohmett.,"  Alac.  figs.  28-24  (post  1811).  Teasera- 
daotyla.  Haw.,  <«  Lep.  Brit.,"  p.  479  (1811).  PunoiidactyliiB,  Sam.,  '*  Ent.  Usef. 
Comp.,"p.409(1819);  Curt.,  "Brit.  Ent.,"  fo.  161  (1827);  Stphs.,  "Illus.  Haust.," 
iv.,  p.  376  (1834);  Wood,  **Ind.  Ent.,'*  Ist  ed.,  p.  287,  pi.  li.,  fig.  1648  (1889); 
Bta.,  "Bfan.."  ii.,  p.  441  (1869);  Porritt,  "Buck.  Larv«,"  ix..  p.  362,  pi. 
168,  fig.  6  (1901);  Barr.,  **Lep.  Brit.  Isles,'*  ix.,  p.  360,  pi.  414,  figs.  6-6a 
(1904).  Aeanthodaetyla,  '^Yerz.,"  p.  430  (1826);  Stphs.,  **Illus.  Haust.," 
!▼.»  app.  p.  424  (1834);  South,  **  Ent.,"  xxii.,  p.  32,  var.  c  (1889);  Tutt, 
**Ent.  Beo.,"  xi.,  p.  238  (1899) ;  Biding,  **  Ent.  Beo.,"  xi.,  p.  289  (1899).  Tflssepa- 
daetyliu»  Curt.,  '*Brit.  Ent.,"  fo.  161  (1827);  Stphs.,  "111.  Haust.,"  iv.,  p.  376 
(1834);  Wood,  "Ind.  Ent.,"  1st  ed.,  p.  237,  pi.  li.,  fig.  1647  (1839).  Cosmo- 
daotyla,  Tr.,  "Die  Schmett.,"  ix.,  pt.  2,  p.  236  (1833);  Stand,  and  Wocke, 
"Cat.,"  2nd  ed.,  p.  342  (in  part)  (1871);  Hein.  and  Wocke,  "  Schmett.  Deutsch.," 
iU.,  pt.  2,  p.  788  (1877) ;  ZeU.,  "  Stett.  Ent.  Ztg.,"  p.  163  (1878) ;  Prey,  "  Lep. 
8ohwei£,"  p.  429  (1880) ;  Jord.,  "Ent.  Mo.  Mag.,"  xviii.,  p.  117  (1881) ;  Barr., 
««  Ent.  Mo.  Mag.,"  xviii.,  p.  177  (1882) ;  Leech,  "  Brit.  Pyr.,"  p.  66,  pi.  xvi.,  fig. 
10  (1886);  Meyr.,  "Trans.  Ent.  Soo.  Lond.,"  p.  486  (1890);  Hofm.,  "Deutsch. 
Pter.,"  p.  66  (1896);  Meyr.,  "Handbk.,"  p.  433  (1896);  Fern.,  "Pter.  Nth. 
Amer.,"  p.  24 ;  revd.  ed.,  p.  26  (1898) ;  Biding,  "  Ent.  Bee,"  x.,  p.  263  (1898) ; 
Stand,  and  Beb.,  "Cat.,"  3rd  ed.,  p.  73  (1901);  Dyar,  "List  Nth.  Am.  Lep.," 
p.  442  (1902);  "  Proo.  Un.  Sta.  Nat.  Mus.,"  xxv.,  p.  899  (1902);  xxvii.,  p.  922 
a904).  Aoanthodaetylos,  vars.  c,  <2,  e,  ZeU.,  "  Isis,"  p.  786  (1841) ;  "  Linn. 
Ent.,"  vi.,  p.  338,  vars.  c,  d,  e  (1862).  Coimodaotylag,  H.-Sch.,  "  Sys.  Bearb.," 
V  ,  p.  369  (1866) ;  pi.  i.,  fig.  4  (1863) ;  Prey,  "Tin.  Pter.  Schweiz,"  p.  406  (1866) ; 
"Mitt.  Schw.  Ent.  Gesell.,"  i.,  p.  336(1866);  iii.,  p.  293  (1870);  Jord.,  "Ent. 
Mo.  Mag.,"  vi.,  p.  121  (1869) ;  xviii.,  p.  117  (1881) ;  Nolck.,  "  Lep.  Fn.  Estl.," 
p.  802  (1871) ;  Walsm.,  "  Pter.  Cal.  Ore.."  p.  23,  pi.  ii.,  figs.  2-4  (1880) ;  Porritt, 
"Ent.  Mo.  Mag.,"  xxii.,  p.  149  (1886);  Tutt,  "Young  Nat.,"  x.,  p.  164  (1889). 
Ulodaotyla,  Zett.,  "Ins.  Lapp.,"  p.  1012  (1840).  UlodaotyloB,  Dup.,  "Cat. 
Meth.,"  p.  383  (1844). 

Obioinal  DE8GBIPTION. — Alucita  (The  brindled  plume)  alls  anticis 
virescenti-cinereis  albido  Debulosis,  punctis  costalibus  Dumerosis, 
strigaque  postica  obsoleta,  albis.  Habitat  apud  nos  rarissime.  E.xpan8io 
alarum  9^  Un.  Alse  anticse  bifida,  posticce  tri partitas  atree  (Lepidoptera 
Britannica,  p.  479).  [In  adding  acanthadactyla,  Hb.,  as  a  synonym  of 
this  specieS)  we  think  it  advisable  to  add  here  descriptions  of  the  figures  of 
Alucita  acanthadactyla  in  the  copy  of  Hiibner's  '^  Samm.  Eur.  Schmett./' 
that  belonged  to  Prof.  Zeller,  and  made  at  our  request  by  Mr.  Bankes.  (N.B. 
—  Where  the  colourist  has  failed  to  laake  the  wings  quite  symmetrical 
in  colour  or  markings,  the  one  showing  the  clearest  detail  has  been 
relied  on.)  The  descriptions  read:  Fig.  28,  " acantliadactylay  Exp, 
al.f  20mm.  Forewing,  in  length  9'5mm. ;  in  breadth  1mm.  in  middle ; 
8mm.  at  tornus ;  costa  straight ;  apex  pointed  and  produced ;  tornus 
produced  ;  termen  decidedly  concave ;  fissure  drc.  1mm.  long ;  colour 
tawny-brown,  speckled  and  irregularly  marked  with  black,  and  much 
clouded  with  it  near  termen.  A  series  of  four  costal  dots  begins  about 
middle  of  costa,  followed  by  a  spot,  and,  at  1mm.  from  apex,  by  an 
oblique  fascia ;  all  these,  together  with  a  dot  on  termen  of  each  lobe, 
and  the  sparingly  black-spotted  cilia,  are  primrose-coloured.  Dorsal 
cilia  with  a  small,  oblique,  projecting,  black  scale-tooth  at  about,  and  a 
larger  one  somewhat  beyond,  the  middle,  followed  by  a  blackish  spot 
and  another  at  tornus.  Hindwings  dull  brown ;  upper  fissure  extend- 
ing almost  to  middle,  lower  one  nearly  to  base  ;  cilia  white,  blackish  at 
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apex  of  third  plumule,  which  has  a  long,  projecting,  perpendicular, 
blackish,  dorsal  scale-tooth,  rather  beyond  middle.  Abdomen  (suggestive 
of  <f )  tawny-brown,  marked  with  black,  paler  posteriorly.  Fig.  24, 
'*  acanthadactyla  "  (abdomen  suggestive  of  $  ;  earp,  cU.,  20'5mm.)  differs 
from  fig.  28  in  the  following  chief  points :  (1)  forewing  not  dark 
speckled ;  dark  markings  dusky- brown,  more  decided  in  shape  and 
size,  consisting,  anteriorly,  of  a  mainly-dark  basal  area,  with  one  or 
two  oblique  bars  from  near  middle  of  costa ;  (2)  the  four  costal  dots 
are  placed,  three  before,  and  one  after,  the  primrose  costal  spot ;  lower 
lobe  with  two  terminal  dots  instead  of  one ;  all  these  dots  are  white ; 
(8)  cilia  of  hindwings  dull  brown  instead  of  white ;  (4)  abdomen 
black-marked,  white  anteriorly,  tawny-brown  posteriorly.] 

Imago. — 20mm. -21mm.  Forewings  narrow,  divided  into  two  lobes ; 
falcate  at  apex;  the  outer  margin  wide  and  indented;  colour,  pale 
olivaceous-ochreous ;  the  costsJ  margin  darker  olivaceous-brown, 
conspicuously  marked  with  white  dots  from  the  base  to  the  costal 
triangular  blotch  ;  the  latter  inconspicuous,  only  a  slightly  darker 
shade  than  ground  colour ;  the  lobal  area  similarly  rather  darker,  both 
lobes  crossed  by  a  pale  ochreous-white  transverse  line,  almost  medially; 
a  large  ochreous-white  costal  mark  above  end  of  fissure  on  the  outer 
edge  of  the  costal  blotch  ;  the  inner  margin  of  the  wing  of  the  darker 
tint  (similar  to  the  costa) ;  the  median  area  rather  paler ;  a  fine  white 
longitudinal  line  from  end  of  fissure  halfway  to  base,  a  short  dark 
longitudinal  discal  mark ;  a  series  of  fine  white  lines  crossing  the  wing 
from  costa  to  inner  margin,  giving  the  wing  a  very  reticulated  or 
mottled  appearance  ;  the  fringes  of  the  outer  margin  white,  externally 
shaded  with  grey  ;  at  the  anal  angle  a  black  patch ;  on  the  inner  margin 
also  whitish,  very  narrow,  chequered  with  single  black  scales  and 
small  patches.  The  hindwings  blackish-brown,  finely  mottled  with 
minute  paler  scales;  the  fringes  of  plumules  1  and  2  dark  grey-brown; 
of  plumule  8  also  dark  grey-brown,  but  with  paler  bases,  with  a  large 
median  scale-patch,  a  small  black  patch  near  apex,  and  a  row  of 
scattered  black  scales  from  median  scale-patch  to  base. 

Variation. — Bankes  writes  (in  Hit.)  that,  ''  as  a  rule,  in  British 

specimens,  the  variation  in  colour  seems  confined  within  rather  narrow 

limits,  and  of  about  80  specimens  bred  from  Dorset  and  Devon  larvie 

and  pupa3,  all  have  the  ground-colour  of  the  forewings  olive-grey, 

though  in  some  this  is  of  a  much  lighter  tint  than  in  others.     One 

specimen,  probably  hybernated,  taken  in  the  Isle  of  Purbeck  on  July 

17th,  1884,  is  of  a  browner  hue  than  any  others  I  have  seen,  and  made 

one  wonder  whether  it  could  possibly  be  a  worn  cosmodactyla,  Hb.,  but 

this  is  certainly  not  the  case.     The  only  extreme  form  known  to  me  is 

ab.  aUfiday  n.  ab. — Forewings  white,  irregularly  mottled  with  fuscoas,  and 
with  the  usual  dark  markings  only  faintly  expressed.    Hindwings  fuscous-grey. 

My  only  example  came  to  me,  without  data,  from  the  *^  Machin  '*  collection, 
and  I  have  seen  another,  both  being  British.  Haworth's  representative 
of  the  Alvcita  tesseradactyla  of  his  Lep,  Brit,,  p.  479  (1812),  bearing 
his  own  MS.  label  **  tesseradactyla,*'  and  agreeing  with  the  description 
there  given,  has  recently  come  into  my  hands.  It  is  totally  unlike 
the  true  Usseradactyla,  L.,  both  in  size  and  shape,  and  rather 
dissimilar  in  colour,  and  is  certainly  a  pale  example  of  putictidactyla^ 
Haw.,  with  the  ground  colour  of  the  forewings  ivory-white,  very 
faintly  mottled   with   fuscous,   and   with   the  usual  dark  markings 
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strongly  pronounced  and  clearly  defined.  Differing  markedly  from  the 
still  paler  ab.  aUnda,  I  would  propose  that  it  should  be  known  as  ab. 
ossea,  n.  ab.,  since  the  name  tesseradactyla  is  not  available  for  it. 
The  species  seems  fairly  constant  in  size,  nor  have  I  seen  any  strikingly 
large,  or  strikingly  small,  individuals."  Haworth's  original  description 
of  tesxeradactyla  (Lep.  Brit.,  p.  479)  reads  as  follows  :  **  Alucita  (The 
marbled  plume)  alis  patentibus  fissis  cinereo  nebulosis,  posticis  fusco 
nebulosis,"  a  mere  copy  of  the  Fabrician  description  under  this  name. 
The  American  examples  vary  in  size  from  18mm.-2dmm.,  and  also  in 
the  intensity  of  the  markings,  so  much  so  that,  at  first,  Walsingham 
had  doubts  whether  the  examples  (50)  be  captured  might  not  be  separated 
into  at  least  two  species;  but  ''a  careful  comparison  of  these  with  a 
series  of  the  European  form,  as  well  as  the  perfectly  regular  and  gentle 
gradations  of  size  and  colour  by  which  they  are  distinguished,  tend  to 
prove  that  they  all  belong  to  the  same  species.  Zeller,  in  his  abstract 
of  Wallengren's  "  Scandinaviens  Fjadermott  "  {Stett.  Ent.  Ztg.,  1867), 
treats  cosmodactyla,  Hb.,  as  identical  with  ulodactyla,  Zett.,  and 
acanthadactyla,  Hb.,  and  I  am  indebted  to  him  for  specimens  of  what 
he  understands  by  the  first  and  last  of  these  three  names.  The  two 
forms  which  he  has  so  kindly  sent  me  are  certainly  included  in  my 
American  series,  of  which  three  varieties  are  here  figured  {Pteroph. 
Calif,  Greg.,  pi.  ii.,  figs.  2, 8, 4)  to  facilitate  identification.'*  There  can  be 
no  doubt  that  the  examples  figured  by  Walsingham  are  of  this  species,  but 
of  forms  hardly  known  in  Britain.  The  first  example  (fig.  2)  is  one 
tinged  with  flesh-colour  or  light  brownish  =  ab.  approximata,  n.  ab., 
giving  one  a  suspicion  of  the  colour  of  the  disc  of  the  forewing  of  pale 
cosnvodactyla.  The  second  (fig.  8)  is  possibly  the  same  as,  or  at  least 
very  near,  ab.  albida,  Bankes  ;  whilst  the  third  (fig.  4)  is  ashy-grey,  and 
possibly  represents  a  very  extreme  ab.  of  the  form  described  as  ulodac- 
tyla, Zett.,  and  which  we  name  below  ab.  extrema,  n.  ab.  The  series  in  the 
<<  Frey  '*  coUection  is  something  in  the  nature  of  a  revelation  to  those 
who  collect  only  British  examples.  Here  one  finds,  under  the  name  of 
var.  stachydalis  (evidently  the  bred  types,  with  their  pupa-cases)  two 
specially  ochreous- green  examples  from  Ziirich.  The  first  two  examples 
in  the  series  of  what  were  evidently  considered,  by  Frey,  typical  **  cosnw- 
dactyla,"  are  not  unlike  ordinary  British  punctidactyla,  Haworth,  an 
ochreous-grey,  or  slightly-greenish  grey,  tint  pervading  the  wings,  and 
the  markings  not  at  all  darkly  or  clearly  marked ;  moderately  typical 
examples.  Then  come  10  dark  strongly-marked  specimens,  such  as 
we  rarely,  if  ever,  get  in  Britain.  (The  nearest  approach  to  this  form 
among  British  examples  comes  from  Oxton,  Devon.)  In  these,  there  is 
practically  no  tinge  of  green,  the  ground  colour  is  ashy  or  grey,  in  which, 
occasionally,  a  little  brown  is  mixed,  the  whole  strongly  speckled  with 
black  scaling,  which,  in  the  darkest  examples,  practically  blots  out  the 
ground  colour,  leaving  us  with  an  almost  blackish  insect,  finely  crossed 
transversely  with  delicate  white  lines ;  the  triangular  costal  blotch 
black-brown,  the  outer  part  of  the  two  lobes  also  black,  with  a  whitish 
transverse  line  crossing  the  dark  area,  and  with  a  few,  scattered,  white 
scales  thereon ;  the  pale  lunular  mark,  outside  the  triangular  costal 
blotch,  conspicuous.  The  hindwings  are  correspondingly  dark.  The 
paler  forms  of  this  Ziirich  race,  in  which  the  ashy  colour  is  predominant 
over  the  brown-black  or  fuscous-black  markings,  comprise,  no  doubt,  the 
ulodactyla  of  Zetterstedt.  There  is  little  doubt  also,  that  this  is  the  var. 
//  of  Zeller  (/«?»,  1841,  p.  786),  described  as  '*  alis  anterioribus  cineras- 
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•centibus  parum  nebulosis,  panctis  albis  in  laciniarum  margine  postioo 
obsoletis,*'  of  wbich  he  had  one  ^  from  Fischer  von  BoslerBtamm's 
collection.  An  example  of  the  brown-tinged  form,  just  noted,  isevidently 
figured  by  Herrich-Schaffer  (%«.  Bearb.,  pi.  i.,  fig.  4),  and  this  we  wonid 
•call  ab.  dubia,  n.  ab.  The  dark  forms  of  this  race  we  call  fretfiy  n. 
ah.  This  is  probably  Zeller's  var.  e  {op.  cit,)^  described  as  ''  major ; 
alis  anterioribus  paulo  latioribus,  obscuris  cano  sabreticulatis=fpt^ 
dactyla,  Eaden,  in  lift."  The  most  extreme  form  of  this  race  in  the 
opposite  (pale)  direction  is  labelled  "  cosmodactyla,  aberr.,  Ziirich."  This 
specimen  has  the  whole  of  the  wings  of  an  ashy-grey  colour,  only 
relieved  by  faintly-darker  grey  longitudinal  shaidings,  a  narrowly 
fuscous-spotted  costa,  a  dark  fuscous- black  triangular  costal  blotch,  and 
a  dark  irregular  band  crossing  the  lobes,  filling  up  the  anal  angle  of 
the  lower  lobe.  Walsingham's  fig.  4  (Pter.  Col.  Oreg.,  pi.  ii)  might 
nearly  be  drawn  from  this  specimen.  We  call  it  ab.  extrema^  n.  ab. 
We  have  a  specimen  approaching  this,  bred  by  Studd,  from  a  larva  found 
at  O^ton.  Of  this  variable  and  interesting  species,  therefore,  there 
appear  to  be  only  three  previously  named  forms,  viz, : — 

Ashy,  shaded  with  fuacous,  a  white  striga  parallel  with  hind  margin  ==  var. 
fUodaetyla,  Zett. 

Ashy-green,  clouded  with  white,  with  many  white  costal  spots,  and  obsolete 
striga  at  hmd-Tn&Tgm=punctid(ictyla,  Haw. 

Greenish-fosoons,  with  darker  costal  spot,  and  white  costal  points =co««io- 
4actyla,  Tr.=Yar.  (et  ab.)  Btaehydaliij  Frey. 

a.  var.  itachydalU,  Frey,  '*Mitt.  Schw.  Ent.  Gesell.,"  iii.,  p.  390  (1870)  ; 
«'  Stett.  Ent.  Ztg.,*'  1871,  p.  125  (1871) ;  "  Lep.  der  Schweiz,''  p.  429  (1880);  Sta., 
*'Ent.  Mo.  Mag.,"  xviii.,  p.  213  (1882);  Hofm.,  '*  Pter.  Deutsch.,"  p.  65  (1895).— 
From  the  seed-capsules  of  AquiUgia,  I  have  bred,  during  several  years,  about  100 
examples  of  cosmodactyla,  among  which  appeared  a  single  specimen  which  was 
•coloured  exactly  the  same  as  those  regularly  produced  when  reared  on  Stachyt.  I 
propose  the  name  var.  staehydalis  for  this  striking  foim  (Frey).  The  young  larva 
of  the  var.  itachydalis^  7mm. -8mm.  long,  is  brown-rea,  with  two  white  lateral 
lines  on  the  back  (subdorsal),  and  a  broken  white  line  above  the  spiracles  (supra- 
spiracular)  and  whitish  lateral  flange.  Tubercles  white  on  the  meso-  and  meta- 
thorax,  with  two  white  hairs  each,  on  the  dorsum  of  the  remaining  segments,  etuc^k 
with  one  white  hair,  on  the  lateral  flange,  again,  each  with  two  divergent  hairs. 
Besides  this,  the  whole  body  is  thickly  beset  with  small,  very  short,  black  bristles. 
Head  shining  black,  or  also  yellow-brown  with  black  spots  ;  thoracic  shield  black- 
brown,  divided  by  a  fine  pale  median  line,  anteriorly  whitish  margined,  beset  with 
white  bristles.  Anal  flap  black-brown  with  white  bristles.  Spiracles  on  while 
elevations.  Thoracic  feet  black,  terminal  joint  brown.  Ventral  and  anal  daspers 
like  the  venter,  whitish-grey.  In  the  fullgrown  larva,  the  brown-red  colour  gradually 
vanishes,  and  gives  place  to  green ;  the  dorsal  stripe,  and  the  2nd  and  3rd  abdominal 
segments  retain  the  brown-red  longest ;  at  last,  the  red  colour  dies  away  here,  and 
the  dorsal  stripe  becomes  dark  green ;  the  thoracic  shield  and  anal  flap  become 
green  as  well ;  the  rest  of  the  markings  remain  unchanged.  Described  from  lar^v 
found  plentifully  at  the  end  of  July  and  beginning  of  August  on  the  flowers  of 
Stachys  nlvatiea  and  Salvia  glutinosa  (Hofmann). 

The  remarkable  statement  of  fVey  (supra),  involving  as  it  does  no 
description  whatever,  either  of  the  normal  Aqnilegia  form,  or  the  Stachys 
form,  which  one  example  from  Aguilegia  resembled,  and  which  is  here 
named  staehydalis,  gives  no  clue  as  to  what  atachydalis  is,  but,  the  year 
following,  Frey  noted  (Stett.  Ent.  Ztg.,  1871,  p.  121)  that  he  met  with 
cosmodactyla,  Tr.  (panctidactyla)  at  Ziiricb,  in  June,  and  that  Boll,  at 
Bromgarten,  had  called  his  attention  to  a  "plume  '*  larva  feeding  on  the 
flowers  of  Stachys  syUatica,  which,  at  first,  he  was  inclined  to  consider 
was  that  of  acanthodactyla,  Tr.,  but  which  produced  cosmodactyla,  Tr.,  of 
strikingly  bright  olive-brown  hue,  18  exactly  similar  examples  being 
reared    altogether,    and    which    he    considered,    could    be    nothing 
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bat  a  variety  of  this  species.  He  further  noted  that,  in  the 
oonrse  of  the  year,  he  had  reared  a  hundred  cosifiodactyla,  Tr., 
from  the  seed -capsules  of  AquiUgia,  among  which  was  a  single 
specimen  identical  with  those  reared  from  Stachys  sylvatica.  It 
is  to  he  assumed,  therefore,  that  the  olive-brown  form  is  Frey*s  stacky- 
dalinj  an  assumption  borne  out  by  the  types  in  his  own  collection  at  the 
British  Museum.  It  is  the  nearest  of  all  the  forms  to  our  ordinary 
British  pancHdactyla^  and,  except  for  being,  perhaps,  a  little  yellower 
and  brighter-tinted,  would  fall  within  the  bounds  of  puncHdactyla, 
Haw. ,  very  well.  Boll,  himself,  records  breeding  pale  olive-brown  speci- 
mens at  Bremgarten.  Stainton  quoted  Frey's  remarks  {Ent,  Mo,  Mag,^ 
:xviii.,  p.  218) ;  and  Hofmann  observes  {Pter.  Deutsch.,  p.  66)  that  **  the 
var.  stachydalis  varies  from  the  type,  principally  in  the  unusually  rich 
yellowish-white  and  greenish-yellow  scaling,  which  makes  this  particular 
form  look  very  much  lighter,  sometimes  yellowish- white;  the  markings, 
however,  being  the  same  as  '*  the  type."  It  is  impossible  to  accept 
South's  acanthodartyla  var.  a  (see  Ent.,  xxii.,  pp.  81-82)  as  this  form, 
although  it  has  been  referred  hereto,  its  ground  colour  of  **  ochreous- 
grey,  with  a  rosy  tinge,"  not  satisfying  Frey's  description  of  "  bright 
olive-brown  *'  (see  antea,  p.  176).  Treitschke*s  cosmodactyla  is  perhaps 
stachydalu,  Frey,  Treitschke's  insect  being  described  as  ^'Alucita,  alis 
anticis  olivaceo-f uscis,  macula  triangulari  obscuriore,  punctis  costalibus 
albis."  The  specimens  described  by  Treitschke  came  from  Schmidt,  and 
were  taken  at  Lay  bach  ;  he  further  adds  that  '*  the  Hiibnerian  cosmodac- 
tyla accords  exactly  with  it."  We  can  only  suppose  that  there  must  be 
great  difference  in  the  Hubnerian  figures,  certainly  those  we  have  seen 
show  no  trace  of  olive  in  them  (see  antta,  pp.  274-5).  Peyerimhoff  notes 
the  capture  of  two  examples  of  var.  stachydalis  at  Saverne,  in  Alsace. 

/3.  var.  ulodaetyla^  Zett.,  '*  Ins.  Ijapp.,*'p.  1012  (1840). — Alis  antiois  cinereo- 
lasooque  variegatis,  postioe  maoala  costaii  parva  strigaque  intramarginali  albis ; 
apice  amarginato-deiitatis.  <f .  Long.  al.  exp.  fere  2  poll.  Hab.  in  Lapponia 
Saeoica  Umensi  rariss. ;  ad  Barrsele  d.  1  Jal.  a  D.  Dahlbom  inventa.  Lappon. 
meridional.,  8ueoia  inferior  rariss.  (f .  Simills  videtar  Aluc  acanthodactyUu, 
Treits.,  sea  odontodactylae,  Gharp.,  sed  maculisalaram  nigricantibas  disiinotioribus 
defioientibas  dignota.  Tota  oinereo-fusooque  variegata.  AliB  antiofe  margine 
apioali  emarginato-dentato,  quasi  eroso  1.  crispo.  Ante  marginem  striga  earn 
margins  parallela  alba,  interne  fasoedine  indaota.  Fasoionli  pilomm  nigrorom 
duo  in  margine  interiori  adsunt  (Zetterstedt). 

This,  we  suspect,  to  be  the  ordinary  continental  form  of  the  species. 
Judging  by  the  "  Frey  '*  collection,  the  Ziirich  specimens  are  almost 
entirely  of  this  form,  in  extremely  varying  examples.  Specimens 
from  Regensburg  are  also  in  the  British  Museum  collection.  The  only 
British  examples  of  this  race  that  we  have  seen  were  bred  by  Studd, 
from  larvflB  taken  at  Oxton. 

COKPABISON  OF  AmBLTPTILIA  PUNCTIDAOTTUk   AND  A.  COBHODACTTLA. 

Amblyptilia  punctidactyla  is  a  somewhat  stouter  form  with  broader 
-wings  than  its  near  ally;  the  forewings  are  very  richly  dusted  with 
yellow  and  white,  or  sometimes  with  greenish-yellow  on  a  blackish 
ground,  so  that  they  appear  as  if  marbled.  The  white  spots  of  the 
costa  are  larger  than  in  A.  cosmodactyla.  The  underside  of  the  fore- 
wings  uniform  black,  with  deep  black  costa  set  with  large  white  spots, 
while  the  costa  in  A.  cosmodactyla  is  always  brown.  The  underside  of 
the  Ist  and  8rd  plumules  of  the  hindwings  black  (in  A.  cosmodactyla 
brown),  richly  sprinkled  with  white  scales.  The  scale- tuft  of  the 
8rd  plumule  is  (like  the  very  weak  indication   of  the  anal  angle) 
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placed  beyond  the  middle,  more  towards  the  apex  of  the  plumule  ;  it 
is  Dearly  as  long  as  broad,  and,  in  this  direction,  varies  only  very 
seldom,  in  any  case  much  less  than  in  A,  cozmodactyla ;  on  the  sides 
of  the  tuft,  the  inner  marginal  fringes  are  white  at  the  base  for  some 
distance  (Hofmann).  I  cannot  see  that,  in  Britain,  puncUdactyla 
averages  at  all  broader  in  the  wing  than  its  ally  (Bankes).  I  should 
note  our  Devon  punctidactyla  as  dark  green,  mixed  with  greyish- 
ochreous  (losing  some  of  this  colour  after  a  time,  and  getting 
sometimes  a  somewhat  redder  tinge) ;  much  more  mottled  than 
co8m/)dactyla ;  with  a  very  large  and  conspicuous  black  scale-tooth 
on  both  fore-  and  hindwings,  especially  that  on  the  8rd  plumule  of 
hindwing ;  much  more  prolonged  apex  of  the  upper  lobe  of  the  fore- 
wing,  beyond  cleft,  beak-like ;  a  white  costal  spot  immediately  before 
apex  (both  these  latter  characters  absent  in  cosmodactyla).  The  latter 
is  reddish -brown,  with  a  greenish  hue  in  a  good  many  specimens  when 
bred;  smoother,  neater,  more  unicolorous,  and  with  a  more  regular 
pattern  than  in  punctidactyla  (Biding).      [See  also  antea^  p.  279.] 

Habits  of  larva. — The  fact  that  the  larvae  oi  punctidactyla  are  so  very 
similar  to  those  of  cosmodactyla ,  and  feed  on  the  same  foodplants,  has  led 
to  very  little  that  is  reliable  being  written  about  them.  In  late  July  and 
early  August,  Biding  finds  the  larvee  of  both  insects  apparently  together 
on  Stachys  sylvatica^  at  Buckerell.  He  notes  {in  litt.) :  **  They  are 
very  uncertain  in  appearance,  in  some  years  abundant,  in  others,  as  in 
1904,  not  one  to  be  found.'*  He  says  {Ent,  Rec.,  xi.,  p.  289)  that,  in 
early  August,  1899,  he  spent  many  hours  in  woods,  and  beside  hedges 
and  ditches,  hunting  for  the  larvae  of  the  Stachys  *<  plume,"  or  '^  plumes," 
and  he  rarely  obtained  more  than  three  or  four  per  hour.  Both  red  and 
green  larvae  were  to  be  obtained,  the  former  generally  the  smaller,  and 
to  be  met  with  before  the  purplish-red  corolla  has  fallen  off,  the  latter 
larger  and  on  plants  that  were  seeding,  the  colour  being  evidently 
protective.  From  the  few  kept,  two  large  olive-green  imagines  with 
black  and  white  markings  (punctidactyla),  and  a  small  and  reddish- 
brown  (cosmodactyla)  one,  were  bred.  He  further  notes  (op,  ciL,  x., 
p.  26B)  that  a  large  percentage  of  the  larvae  is  ichneumoned  ;  in  1898, 
be  places  it  at  85  per  cent.  Among  the  imagines  reared,  specimens  of 
both  punctidactyla  and  cosmodactyla  appeared.  In  1899,  the  l&r\'» 
were  found  feeding  on  the  unripe  buds,  as  well  as  the  other  parts  of  ihe 
flower,  the  most  advanced  dipping  into  the  seed  at  the  bottom  of  the 
cup,  just  like  a  Dianthoeciid  larva  in  the  capsules  of  its  own  food.  He 
further  observes  (in  litt,)  that  he  only  knew  one  locality  in  which  he 
could  rely  on  getting  larvae  of  A.  punctidactyla,  without  discriminating 
the  larvae,  mz.,  in  Harpford  Woods,  between  Buckerell  and  Sidmoath. 
In  the  lanes  and  hedges,  where  the  larvae  were  abundant  on  Stachys 
ftylvatica,  one  or  two  would  turn  out  to  be  A,  punctidactyla,  but  the 
majority  A.  cosmodactyla.  He  adds,  *'  I  generally  searched  for  the 
larvae  of  punctidactyla  in  Harpford  Woods,  the  first  and  second  weeks 
in  August,  when  I  sometimes  found  them  nearly  fullfed,  but  the  best 
time  to  look  for  them  would  be,  however,  the  second,  third,  and  fourth 
weeks  of  July ;  I  never  discriminated  the  larvae  of  the  two  species,  and 
only  observed  that  (1)  some  larvae  were  dull  reddish -purple  in  colour  (the 
hue  of  the  flowers  of  Stachys),  with  darker  dorsal  vessel,  and  whitish 
subdorsal  and  spiracular  bands,  whilst  (2)  others  were  yellowish -brown, 
with  darker  dorsal  vessel,  and  a  band  of  reddish-purple,  partly,  or  all, 
along  the  dorsum ;    (8)  others  darker  green,  with  no  red  colour.     1 
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noted  that  the  larvsd  seemed  to  adapt  themselves  very  readily  to 
environment,  and  that  the  purplish-red  larvsd  were  foand  mostly  on 
the  flowers,  or  reddish  parts  of  the  stem,  and  the  green  larvsB  on  the 
green  parts.  Hofmann  notes  that  **the  larva  lives  in  July  on  the 
unripe  seed-capsules  of  Aquilegia  vulgaris,  boring  into  the  capsule 
through  a  roundish  hole,  and  penetrating  therein  as  far  as  the  first  part 
of  the  body."  Zeller  observes  that  he  found  the  larvao  also  on  Geranium 
pratense,  devouring  the  blossoms  and  seeds,  as  well  as  on  Erodium 
cicutarium  {Stett.  Ent,  Zeitg,,  1878,  p.  163).  Frey  records  the  larvffi,  in 
June,  on  Staehyt  sylvatica,  then,  four  or  six  weeks  later,  on  the  seeds  of 
Aquilegia  vulgaris.  Boll  notes  the  finding  of  larvae  in  the  bloom  of 
Staehys  sylvatica  at  Bremgarten.  Bankes  observes  that  the  larvsB  feed 
on  the  flowers  and  unripe  seeds  of  Staehys  sylvatica  in  the  Isle  of 
Purbeok.  In  Pomerania,  the  larvas  are  found  eating  the  seeds  of 
Aquilegia  (Paul  and  Plotz),  and  in  the  Hamburgdistrict,  flowers  of  ^ta(;^ys 
xylvatica  (Sauber) ,  also  in  Silesia,  although  they  feed  as  well  on  the  flowers 
of  Aquilegia  vulgaris  (Wocke) ;  in  the  kingdom  of  Saxony,  the  larvae 
are  found  on  Euphrasia  officinalis  and  Staehys  palustris,  as  well  as  8. 
.sylvatica  (Schiitze) ;  in  Bavaria,  they  are  to  be  taken  at  the  beginning 
of  July,  usually  in  some  numbers,  when  present  at  all,  clearing  out  the 
contents  of  the  green  seed-vessels  of  AquiUgia  vulgaris^  and  going  to 
others  when  these  are  emptied ;  the  larvsB  will  also  eat  the  green  pupie 
if  they  meet  with  them  (Schmid) ;  in  Wiirtemberg,  the  larvae  are  to  be 
found  in  July  and  in  the  autumn,  feeding  on  the  seeds  of  Aquilegia 
and  the  flowers  of  Staehys  syloatieaj  in  a  delicate  web  (Steudel  and 
Hofmann).  Dyar  records  (Proe,  Unit.  Sta.  Nat.  Mus.,,  xxvii.,  p.  922)  that» 
at  Easlo,  in  British  Columbia,  he  found  larvae  in  the  red  bracts  of  the 
high  bush-honeysuckle  {Lanicera  involucrata),  eating  holes  in  the  young 
fruit  through  the  bracts,  and  destroying  the  fruit.  Frey  says  that  the 
larvae  occur  in  July,  in  Switzerland.  Barrett,  in  August  and  September, 
at  Haslemere.  Other  records  of  the  capture  of  larvae  are — August 
6th,  1884;  July  20th- August  8th,  1885  ;  August  16th- September  16th, 
1892,  in  the  Isle  of  Purbeck  (Bankes) ;  July  29th-d0th,  circ.  1888,  in 
the  Isle  of  Purbeck  (Digby,  teste  Bankes) ;  and  August  6th  and  9th, 
1899,  in  the  neighbourhood  of  Buckerell  (Biding). 

Larva.'*' — Penultimate  instar:  Head  bilobed,  shining  black.  Cervical 
shield  quadrate,  black ;  thoracic  feet,  and  anal  plate,  black  ;  tubercles 
brown,  angularly-plated,  i  and  ii  with  a  pale  hair  and  very  short  black 
one  separate,  i  dorsad  to  ii ;  tubercle  iii  also  with  multiple  hairs ;  two 
secondary  hairs,  very  short,  black,  below  tubercle  i;  tubercle  iiia 
present;  iv-fv  with  a  secondary  hair  closely  adjoining;  vi  single. 
Skin  with  sparse,  dark,  secondary  granules.  Dorsum  broadly  whitish, 
with  dorsal  reddish  line ;  sides  dull  reddish ;  stigmatal  region  whitish 
(Dyar.  From  specimen  taken  in  British  Columbia).  Final  instar: 
HeiEid  round,  vertically  bilobed  posteriorly,  pale  testaceous.  Bod^ 
cylindrical,  normal,  green ;  a  dull  crimson  dorsal  line,  with  a  smaU 
oblique  subdorsal  dash  on  joint  6,  and  a  dash  on  joints  6  to  12 ;  a  white 
subdorsal  line,  from  joint  2,  posteriorly,  to  18,  anteriorly,  and  a  broken 
subdorsal  one,  the  larger  anterior  part  on  each  segment  being  oblique. 
Tubercles  small,  hairs  single,  i  and  ii  separate,  iv  and  v  approximate, 
V  anterior  and  dorsal  to  iv;  on  thorax  ia+i6,  iia+ii6,  iv+v,  numerous 

*  For  description  of  young  larva,  see  anteit,  p.  802,  under  var.  staekydaUi. 
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fine,  short,  secondary  hairs,  shorter  than,  and  easily  differentiated  from, 
the  primary  ones,  bulbous-tipped.  Hairs  all  white,  not  long,  inoonspioaoos 

Syar.    From  specimen  taken  in  Colorado).     Fined  instar  (fullgrown): 
ngth  about  *6in. ;   of  the  usual  stumpy  form  when  at  rest.      Head 
small,  and  narrower  than  the  2nd  segment;  it  has  the  lobes  rounded, 
and  is  highly  polished;  body  cylindrical,  attenuated  a  little  posteriorly, 
each  segment  plump  and  distinct,  making  the  divisions  clearly  defined; 
skin  soft,  and  sparingly  clothed  with  short  hairs  (see  p.  807)  (Porritt). 
The  fullgrown  larva  is  11mm.  long,  slightly  attenuated  towards  both  en^ 
of  the  body,  with  weakly-developed  lateral  flange  bright  green ;  the 
dorsal  vessel  shows  through  dark  green ;   two  white  subdorsal  lines 
run  on  both  sides  of  this ;  below  these  runs  a  supraspiracular  line, 
interrupted  at  each  segmental  division,  consisting  of  white  diagonid 
dashes  sloping  from  the  anterior  downwards  to  the  posterior.   Spiracles 
ringed  with  light  brown ;  lateral  flange  white.    Head  yellowish-green, 
with  pale  brown  spots,  or  also  simply  green,  with  dark  brown  mouth- 
parts.     Prothorax  and  anal  flap  green.     AU  the  prolegs  pale  green  ; 
thoracic  legs  with  brown  claws.    The  tubercles  are  small,  of  the  colour 
of  the  body,  and  single-haired ;  only  those  on  the  lateral  flange  bear 
two  hairs.    The  body  is,  besides,  especially  on  the  back,  rather  thickly 
beset  with  short,  fine,  white,  not  knobbed,  hairs  (only  distinctly  visible 
with  a  lens).     (Described  from  the  living  larva)  (Hofmann).     [I  have 
a  preserved  larva  that  was  taken  at  Guarda  (Lower  Engadine)  on  Jaly 
27th,  1900,  that  is  certainly  an  AmblyptUiay  and  certainly  not  cosmo- 
dactyUit  and  must,  therefore,  with  the  highest  probability,  be  pvncti- 
dactyla.      It  was  feeding  on  geranium  ;  there  were  one  or  two  others, 
but  I  reared  none ;  I  think  the  others  proved  to  be  stung.    It  is  fairly 
certain  that  this  larva  is  punctidiictyla,  as  it  agrees  with  that  larva 
in  the  very  clear  points  that  are  described  by  Hofmann  as  dis- 
tinguishing puncHdactyla  from   that  of  cosmodactyla.      Indeed,   the 
chief    use    of    this    specimen    is    to    enable    me    to    follow    i^iat 
Hofmann  says.     His  description  has  the  great  advantage  that  it 
is  absolute,  and  enables  both  species  (cosmodactyla  and  puncticUxctyla) 
to  be  distinguished,  whilst  Porritt's  (very  able  for  the  time  it  was 
written)  is  of  little  use,  except  to  anyone  who  has  the  two  larvse  before 
him  for  comparison,  the  more  so  since  the  most  definite  distinguishing 
character  of  the  two  species,  which  he  found  in  his  specimens,  the  colouring 
of  the  head  (see  p.  807),  does  not  appear  to  hold  good  generally,  either 
according  to  Hofmann,  to  Mr.  Bankes*  observations  {antea,  p.  286),  or  in 
my  own  more  limited  experience.]     The  most  notable  difference  is  in 
the  secondary  hairs.   In  A.  punctidcustyla  these  are  more  numerous,  more 
generally  distributed,  and  rather  shorter.    They  are  less  various  in 
length ;   the  great  majority  of  them  are  about  0*08mm.  long.      In 
A.  cosmodactyla  there  are  few  as  short  as  this,  the  majority  being  aboat 
0*12mm.     In  both  there  are  longer  ones,  but  these  are  rarer  in  A. 
puncticUictylaf  and  only  occur  near  the  tubercles.    The  form  of  these 
hairs  is  very  distinctive,  in  A.  cotmodactyla  they  taper  very  little,  and 
then  swell  out  at  the  ends,  to  be  nearly  as  thick  there  as  they  are  at 
their  bases,  with  bifid  or  multispiculate  ends.    In  A.  puncHdactyla  they 
have,  at  first  glance,  all  the  appearance  of  ordinary  hairs,  regularly 
tapering,  and  with  sharp  points.  It  is  only  on  close  examination,  with 
a  q:ood  deal  of  magnification,  that  it  is  seen  that  they  are  more  or  less 


AHBLTFmJA   PUNOTn>AGm«A* 


807 


mf 


blunt,  and  perhaps  bifid.     The  primary  hairs  are  also  shorter.     On 
the  1st  abdominal  segment  their  comparative  lengths  are : — 
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This  difference,  it  will  be  seen ,  is  most  pronounced  in  the  lateral,  and  hardly 
occurs  in  the  dorsal,  hairs.  In  A.  punctidactyla,  they  also  taper  more 
rapidly,  and  so  seem  to  have  also  sharper  points,  and  are  more  slender. 
My  specimen  does  not  quite  agree  with  Hofmann's  statement  that 
there  are  no  secondary  tubercular  hairs.  These  are  present,  but  are  less 
obvious  and  pronounced  than  in  A,  cosmodactyla,  and  might  properly  be 
described  as  absent  in  i  and  ii,  but  iii,  especially,  has  a  fairly-developed 
secondary  hair,  and  the  postspiracular  secondary  tubercles  are  repre- 
sented by  some,  decidedly  stronger,  secondary  hairs,  but  less  strong 
than  in  A,  cosnwdactyla.  In  Lord  Walsingham's  collection  are  two 
larvsB  from  Mr.  Porritt  labelled  '*  punctidactylus"  and  these  also  agree 
with  Hofmann's  description.  The  secondary  hairs,  instead  of  being  of 
varying  sizes  and  with  very  thickened  ends  as  in  J.  conmodactyla,  are 
of  uniform  small  size,  and  the  ends,  though  thickened,  are  only 
slightly  so,  and  exactly  the  same  on  all  hairs.  There  is  one  larger 
secondary  hair  in  the  position  of  the  lower  postspiracular  accessory. 
Certain  of  the  secondary  hairs  are  attached  to  the  bases  of  th^, 
tubercles,  but,  differing  in  no  way  from  the  others,  though  they  are 
probably  secondary  tubercular  essentially,  quite  justify  Hofmann's 
statement  that  such  h^irs  are  absent,  as  they  may  be  equally  regarded 
as  skin-hairs  only.  The  heads  of  these  two  specimens  are  pale,  but 
have  some  dark  markings  of  exactly  the  same  pattern  as  those  of  A, 
cosmodactyla  (Chapman). 

Vabution  of  larva. — There  are  two  very  distinct  varieties  of  the 
larva  of  this  species : — 

1.  The  ground-ooloor  of  a  clear  purplish-pink;  head  very  dark  sienna-brown, 
almost  black;  the  smoke-coloured  dorsal  yessel  shows  through  as  the  dorsal  stripe; 
subdorsal  stripes  clear  white,  and  very  conspicuous ;  below  them  is  a  narrow  and 
interrupted  white  line,  and  another  about  the  same  width,  but  which,  being  tinged  with 
pink,  is  not  so  pale,  along  the  spiracles ;  hairs  white.  Ventral  surface  semitrans- 
lucent,  yellowish-grey,  prolegs  purplish-pink  on  the  outside ;  anterior  legs  of  the 
dark  sienna-brown  of  the  head,  but  with  paler  rings. 

2.  The  ground-colour  bright  pale  green ;  the  markings  the  same  as  in  var.  1, 
except  that  the  white  stripes  are  scarcely  so  conspicuous ;  in  some  specimens  the 
smoky  mediodorsal  vessel  is  tinged  with  pink,  and  the  ventral  surface  and  prolegs 
are  oi  the  same  bright  green  as  the  dorsal  area  (Porritt). 

Buckler  figured  {Larvae,  etc.,  pi.  clxiii.,  figs.  6  and  6a)  two  larva, 
after  their  final  moult,  on  September  1st,  1877,  showing  considerable 
difference  in  their  markings ;  they  were  feeding  on  the  seeding  flower- 
spikes  of  Stackys  sylvatica,  and  the  moths  emerged  September  15th, 
1877. 

FooDFLANTs. — Sccdd  of  AqutUgia  vulgaris  (Frey),  flowers  and 
unripe  seeds  of  Stachys  sylvatiea  (Bankes),  S.paltistris,  Euphrasia  officinalis 
(Schiitze),  Salvia  glutinosa  (Hofmann),   flowers  and  young  fruit  of 
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Lonicera  involucrata  (Dyar),  Geranium  pratense^  Erodium  cicutariuM 
(Zeller),  Arthocarpu$  sp.  (Walsingham). 

Pupation. — The  larva  attaches  itself  to  the  spike  of  StarhtfB 
gjflvatica,  on  the  flowers  of  which  it  has  fed,  in  order  to  undergo  pupa- 
tion (Williams).  The  pupa  is  attached  to  the  foodplant  by  the  tail, 
and  two  somewhat  carved  pointed  protuberances,  which  spring  from 
the  back,  give  it  a  curious  appearance  (Porritt).  Attached  by  the  anal 
hooks  to  the  foodplant,  hanging  like  a  little  slender  butterfly  pupa 
(Barrett).  All  th^  pup®  that  I  have  collected  have  been  found  on  the 
atemsoiStachys sylvatica.  Their  ordinary  position  is  identical  with  that  of 
A.  cosmodactyUif  Hb.,  viz.,  suspended  head  downwards  along  the  portion 
of  the  stem  between  two  of  the  whorls  of  the  calyces  of  the  foodplant, 
and  the  method  by  which  the  papa  is  attached  to  the  stem  is  precisely 
similar  (Bankes).  In  almost  all  cases  that  I  have  noted,  the  pupa  has 
been  suspended  lengthwise  along  the  stem  (Biding).  The  fuUfed  larva 
usually  leaves  the  flowers  of  Stachys  sylvatica  on  which  it  has  been 
feeding,  and  crawls  somewhat  lower  down  the  stem,  before  spinning 
its  pad  of  silk,  to  which  it  attaches  itself  for  pupation  (Wocke).  The 
pupa  hangs  free  on  the  flower-stalk,  or  on  a  seed-capsule  of  Aquiiegia, 
the  pupal  stage  lasting  from  14  to  21  days  (Eaitenbach). 

Variation  of  pupa. — As  in  the  larvte,  there  are  two  distinol 
varieties— (1)  purple,  (2)  green  ;  but  both  forms  have  oblique  dtak 
markings  (rorritt). 

Pupa. — The  pupa  of  this  species  is  substantially  the  same  as  thai 
of  A.  cosmoHactyla.  The  latter  varies  considerably  in  just  those  points 
in  which  the  papa  of  A.  puncHdactyla  differs  from  it,  and  very  probably 
the  last-named  does  the  scune,  but  my  specimens  are  too  few  to  say 
whether  this  be  so  or  not.  Four  or  five  points  may  be  noted:  (1)  The 
great  haibert-shaped  process  of  the  8rd  abdominal  is,  in  cosmodactyla, 
rough,  nodulated,  and  angulated  in  outline;  in  ptinctidactyla^  the 
posterior  border  is  a  smooth,  regular,  curve,  and  the  front  margin  is  less 
deeply  notched.  A  good  many  specimens,  however,  of  eosmodactyla 
are  very  close  to  punctidactyla  in  this  respect.  (2)  The  small  process 
of  this  spine,  which  carries  ii,  is  rather  smaller  in  punctidactyla^  and 
is  less  a  mere  process  on  the  large  spine,  and  nearly,  but  not  quite, 
separate.  (8)  The  remaining  processes  on  the  4th-8th  abdominal 
segments,  carrying  tubercles  i  and  ii,  are  larger  in  eosmodactyla  than  in 
pufictidactyla,  and,  although  it  is  the  fact,  in  both  species,  that  the  two 
processes  (one  carrying  i,  and  the  other  carrying  ii)  are  fused  together 
as  one  process,  they  sometimes  have  the  appearance,  in  punctidactyla^ 
of  being  really  two  separate  processes.  (4)  In  punctidactyla^  the 
posterior  portion  of  this  process  (carrying  ii)  is  very  distinctly  smaller 
than  in  cosmodactyla.  (5)  The  hairs  of  ii,  iii,  iv,  v,  and  vi,  are  very  much 
shorter  in  punctidactyla  than  in  cosmodactyla^  in  the  former,  being  of 
a  length  about  equal  to  the  diameter  of  the  spiracle,  and,  in  cotmodactyla^ 
several  times  that  length,  nearly,  in  fact,  half  the  width  of  a  segment. 
I  have  examined  something  like  200  pups  of  cosmodactyla^  a 
few  of  my  own  breeding,  but  the  mass  sent  me  by  Mr.  E.  B.  Bankes. 
Amongst  these,  there  is  much  variation  in  all  these  points  of  difierenoe, 
but,  though,  in  many  instances,  one  or  other  of  these  characters 
approaches  very  closely  to  the  form  belonging  to  punctidactyla^  so 
closely  that  one  would  be  inclined  to  say  that,  in  that  character,  the  pupa 
was  more  like  punctidactyla  than  cosmodactyla,  still,  it  does  not  quite 
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reach  the  pnnetidactyla  form.  This  is  especially  the  case  in  the 
most  marked  of  these  characters,  ru.,  the  shortness  of  hairs  on 
funetidactyla,  which  do  not  vary  in  my  specimens  of  that  species, 
though  some  cosmodactyla  approach  them  so  closely  that,  if  a  large 
MMnber  of  punetidactyla  afforded  some  varieties,  the  interval  would 
no  doubt  be  bridged.  With  regard  to  this  variation,  there  is  one  point 
about  my  material  to  be  noted.  Amongst  some  200  undoubted  eosmo- 
daetyla  pnpsB,  none  approach  very  closely  to  punetidactyla,  but  a  number 
(60  or  so^  sent  me  some  years  ago  by  Mr.  Bankes,  as  covnodactyla, 
idSforded  ns^  pupas  that  I  take  to  be  punetidactyla,  and  four  that  make 
a  very  close  approach  to  them,  but  are,  I  think,  cosmodactyla.  In  reply 
to  my  enquiries  respecting  them,  Mr.  Bankes  says :  **  I  certainly 
eannot  warrant  them  as  including  no  punetidactyla,  for  I  never  could 
satisfactorily  separate  the  larvsB,  even  with  the  published  distinctions 
before  me,  when  sorting  them  out.  Probably  the  shells  you  have  were 
the  result  of  my  searches  for  larvas  in  1892,  when  I  bred,  with  a  host 
of  the  parasite,  Apanteles  fuliginonus,  Wesm.,  448  cosmodactyla  and  21 
punetidactyla,  every  cage  that  produced  the  latter  species  yielding  the 
former  also."  Those  selected  from  these  shells  as  punetidactyla  are,  then, 
almost  certainly  that  species,  but  what  of  the  intermediates?  They  are 
not  typical  punetidactyla^  but  are  nearer  to  them  than  any  among  the 
200  (odd)  undoubted  coswodavtyla  are  (Chapman).  The  pupa  is  green, 
bright  yellow-brown  to  dark  brown  (then  reddish  on  the  back),  with 
dark  longitudinal  lines  on  the  abdomen  and  between  the  veins  on  the 
wing-cases,  also  with  two  blackish  diagonal  streaks  on  the  sides  of  the 
thorax,  of  which  the  posterior  arises  from  the  sickle-shaped  humps  of 
the  4th  abdominal  segment ;  the  latt-er  exhibit,  on  the  anterior  side  (or 
slope),  no  such  deep  indentation  as  those  of  A.  punetidactyla ;  neither  is 
the  apex  so  sharp  or  high.  Of  the  bifurcated  thorns  on  the  back  of 
the  4th  to  the  8th  abdominal  segments,  the  posterior  point,  directed 
downwards,  is  much  smaller  than  the  anterior  point  which  stands 
upright,  through  which  a  further  difference  from  the  pupa  of  A, 
cosmodactyla  \b  exhibited,  in  which  these  thorns,  especially  the  posterior 
point,  are  significantly  larger  (Hofmann). 

TiMB  OF  APPBASANGE. — Hybcmated  examples  are  to  be  met  with 
from  March  until  June.  The  imagines  of  the  year  commence  to 
emerge  at  the  end  of  July,  and  continue  throughout  August  and 
September,  and  may  be  taken  during  any  spell  of  mild  weather  during 
the  late  autumn*.  They  are  rarely  seen  from  December  to  February 
when  their  hybernation  seems  more  complete.  Bankes  writes  {in  litL) : 
**  The  imago  seems  clearly  to  hybemate  as  such.  Mr.  J.  G.  Dale  took 
one  on  March  80th,  and  three  in  April  (in  two  different  years),  and  I 
have  captured  a  specimen  on  May  29th,  and  another,  which,  from  its 
condition,  appeared  to  have  unquestionably  hybernated,  on  July  17th. 
There  are  probably  two  broods,  at  any  rate,  in  the  south  of  England, 
for  larvsB  may  be  found  from  about  the  middle  of  July  to  the  middle 
of  September,  and  very  likely  till  later,  and  moths  may  be  bred  from 
about  the  middle  of  August  until,  at  least,  the  beginning  of  October." 
In  Switzerland,  the  imagines  are  found  at  the  end  of  July  and  in 

*  Barrett  says :  **  On  the  wing  in  Jane  and  the  beginning  ot  July,  then  again 
in  September,  but  whether  as  two  genemtions,  or  hybernating  and  reappearing  in 
fte  tidlowing  Bnmmer,  is  not  clearly  ascertained." 
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August,  and  reappear  in  the  spring  after  hybernation  (Frey). 
Hofmann  says  that,  in  Germany,  the  moth  emerges  at  the  end  of 
July;  those  taken  in  spring  have  probably  all  hybemated,  though 
Zeller  found  a  perfectly  fresh  specimen  on  June  1st.  It  is 
reported  as  occurring  in  Pomerania,  in  July  (Paul  and  Plotz) ;  in  tSie 
Hamburg  district  it  appears  in  August,  from  July  larvce  (Saaber) ; 
from  the  end  of  August  until  June  of  the  following  year  in  the 
mountains  of  Silesia  (Wocke),  but  in  July  in  the  lowlands  (Moschler); 
in  August,  in  Saxon  Upper  Lusatia  (Schiitze) ;  in  Bavaria,  it  appears 
towards  the  latter  end  of  July,  and  good  examples  are  to  be  found  in 
^  the  spring  after  hybernation  (Schmid) ;  it  occurs  in  July  and  August 
to  October  in  Wiirttemberg  (Steudel  and  Hofmann),  and  in  Baden  at  the 
end  of  July  and  August,  reappearing  again  in  the  spring  after  hyber- 
nation, the  species  being  probably  double-brooded  in  the  south  of  the 
duchy  (Meess  and  Spuler).  In  Austria  it  is  recorded  as  occurring,  in 
the  Vienna  district,  in  September  and  again  in  May  (Mann) ;  a  $  was 
captured  on  May  26th  near  Flitsch  (Zeller),  and  specimens  also  on 
June  22nd  and  26th  at  Bozen  (Meess).  Imagines  are  recorded  as 
follows : — Continental  records  :  In  June,  1869,  at  Ziirich  (Frey) ; 
May  24th,  August  16th,  at  Lechts  (Huene);  May  22nd,  1870,  at 
Pichtendahl ;  between  May  10th  and  24th,  near  the  Jagellake ;  June 
8th,  at  Lips ;  July  19th,  at  Rotsikiill  (Nolcken) ;  captured  ^  Jufee 
Ist,  1871,  bred  a  $  August  80th,  1871,  from  Tuors-Pensch,  in 
the  Oberalbula  district  (Zeller) ;  June  9th,  1879,  at  Saltdalen,  in 
Arctic  Norway  (Storjord  teste  Schoyen).  In  America,  some  SO 
specimens  between  May  16th,  1871,  in  California  (at  San  Francisco), 
and  the  end  of  August,  1871  (on  Mount  Shasta) ;  also  taken  again 
in  April,  1872,  in  the  north  of  Oregon ;  and  bred  from  larvie  found, 
in  June  of  the  same  year,  in  the  neighbourhood  of  Bouge  River, 
in  southern  Oregon ;  the  species  must  be  at  least  doublebrooded 
(Walsingham) ;  June  21st,  1902,  at  Easlo,  British  Columbia  (Cockle) ; 
July  llth-19th,  1908,  also  at  Easlo  (Dyar).  British  rsoords  :  April 
5th,  21st,  1816,  March  80th,  1817,  July  4th,  1820,  October  4th,  1825, 
April  4th,  1881,  at  Glanvilles  Wootton  (J.  C.  Dale);  May  26th,  1865, 
at  Glanvilles  Wootton  (E.  B.  Dale);  September  6th,  1876,  at  Glanvilles 
Wootton  (C.  W.  Dale) ;  newly-emerged,  July  and  August  (Staintoh)  ; 
scarce  in  July  and  August,  near  Bristol,  etc.  (Hudd) ;  September, 
1864,  at  Haslemere  (Barrett) ;  imago  bred  October  1st,  1888,  from 
larva  found  in  the  Isle  of  Purbeck  (Bankes) ;  [August  16th,  1884,  at 
Glasgow  (Mackay);]  imago  captured  July  17th,  1884,  in  the  Isle  of 
Purbeck ;  imagines  reared  August  22nd- September  5th,  1884,  from 
larv8B  collected  in  thelsle  of  Purbeck,  August6th,  1884  (Bankes);  imagines 
mid- September,  and  early  October,  1884,  at  Aberayron  (Richardson) ; 
imagines  bred  September  6th,  1885,  and  following  days  (Porritt),  from 
larvaB  collected  from  July  20th- August  8th,  in  the  Isle  of  Purbeck 
rBankes);  imagines  bred  September  16th-29th,  1892,  from  larvaa  found 
August  16th-September  16th,  in  the  Isle  of  Purbeck ;  imago  caught  May 
29th,  1898,  in  the  Isle  of  Purbeck  (Bankes);  imagines  end  of  September, 
1892,  at  Buckerell ;  imagines  end  of  September,  1898,  at  Buckerell 
(Biding) ;  June  27th- July  16th,  1894,  at  Painswick  (Farn) ;  October  4th, 
1894,  one  off  oak,  at  Pease  Dean  (Evans) ;  July  11th,  1898,  at 
Oxton,  Devon  (Studd) ;  bred  August  21st,  September  14th,  28rd,  Slst, 
1898,  from  larvae  found  at  Harpford  Wood  (Biding) ;   October  Idth, 
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1898,  near  St.  Andrews  (Rothschild) ;  November,  1898,  at  Enfield 
(Edelsten) ;  bred  August  25th  and  27th,  1899,  from  larysd  found  at 
Harpford  Wood  (Biding) ;  imagines  caught  September  8rd,  1904,  at 
Dartmouth;  others  brc^  September  7th-llth,  1904,  from  pupad  found 
September  8rd,  1904,  also  at  Dartmouth  (Bankesj. 

Habits. — The  moth  appears  to  hide  successfully  in  the  autumn, 
being  rather  infrequently  seen,  although,  occasionally,  it  is  attracted  by 
the  nectar  of  the  ivy-blossom  in  October  and  November;  after  hyberna- 
tion, it  is  also  occasionally  noticed  with  the  early  spring  moths  at 
sallow  blossom.  The  over-wintering  examples  seem  to  be  on 
the  wing  until  June,  when  they  lay  their  eggs,  the  egglaying  being 
apparently  spread  over  a  considerable  period.  Newly-emerged 
examples  are  to  be  found  throughout  August  and  September,  and  are 
particularly  fond  of  flowers,  having  been  found  feeding  on  those  of 
Scabiom  succisa,  Stachys  sylvatica,  Senecio  jacobaea,  etc.  Barrett  says 
that  the  moth  is  rather  secret  in  its  habits,  hiding  in  dense  hedges,  or 
among  thick  herbage,  in  the  daytime,  but  not  easily  disturbed,  nor 
very  often  seen;  he  notes  it  as  flying  in  a  lane  at  Haslemere  in 
September,  1867,  and  further  observes  that  it  flies  at  night,  and  will 
come  to  flowers  of  ragwort.  Richardson  says  that  the  $  is  to  be 
taken  regularly  at  Aberayron,  in  Cardiganshire,  in  the  autumn,  by 
beating  furze  bushes,  in  which,  presumably,  they  hybernate,  depositing 
their  ova  in  spring  or  early  summer;  whilst  Porritt  notes  that  he  kept 
two  $  s  in  confinement  in  a  covered  pot  of  growing  Stachys,  and 
various  dried  leaves,  that  they  lived  well  into  the  winter,  but  by 
February  both  had  died.  Barrett  has  beaten  it  from  thatch,  at 
Haslemere,  in  the  winter.  Bankes  observes  (in  litt.)  that  he  has 
never  taken  the  moth  on  the  wing  of  its  own  accord,  but  he  has  "  no 
doubt  that  its  actual  flight  begins  in  the  evening  and  lasts  until  after 
nightfall.  A  specimen  kept  in  confinement  for  many  weeks,  used,  in 
mild  weather,  to  regale  herself  towards  dusk,  and  in  the  early  part  of 
the  night,  on  the  ivy-bloom  supplied  to  her,  but  to  sit  quite  motionless 
at  other  times.  He  further  notes  that  of  the  only  three  imagines  bred 
of  recent  years,  one  emerged  at  12.85  p.m.,  one  at  8.10  am.,  and  one 
between  9.45  p.m.  and  7.80  a.m.*'  [Mackay  records  it  as  occurring  at 
light  at  Glasgow.]  Schmid  says  that  imagines  in  good  condition  are 
sometimes  taken  at  Ratisbon  after  hybernation,  but  observes  that  they 
are  rarely  noted  in  nature  because  they  conceal  themselves  so  completely 
during  the  day,  and  are  very  sluggish  and  quiet. 

Habitat. — In  Britain,  hedgesides  and  the  outskirts  of  woods  seem 
to  be  its  most  frequent  habitats.  In  south  Germany  it  appears  to  be 
widely  distributed,  and  occurs  in  Upper  Bavaria,  especially  in  the 
lower  mountain  districts;  in  Silesia  it  occurs  in  the  mountain  valleys 
(Wocke),  but  in  Saxon  Upper  Lusatia,  it  frequents  heaths  as  well 
as  the  mountain- woods  (Schiitze).  In  the  Baltic  Provinces,  it  is  noted 
as  occurring  on  dry  meadow-land  near  Lechts,  and  in  the  forest-meadow 
near  Pichtendahl  (Nolcken).  In  Austria  it  occurs  in  the  woods  of  the 
Vienna  district,  and  in  Bohemia ;  whilst  in  Switzerland  it  goes  up  to  a 
height  of  5700ft.  (at  St.  Moritz).  Bankes  writes  {in  litt.) :  "  This  species 
is  extremely  local,  and  generally  rare,  both  in  Dorset  and  South  Devon, 
and  even  in  the  best  years  for  it,  the  larvae  have  only  been  collected 
very  sparingly.  In  my  experience,  they  only  occur  along  hedgerows, 
and  seem  to  prefer  plants  growing  in  sheltered  and  shady  situations, 
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but  they  are  certainly  found  on  various  different  geological  formations. 
Having  always  been  unable  to  distinguish  the  larvie  from  those  d 
^osmodactyla,  Hb.  (aeanthodactyla^  Tr.  nee  Hb.),  the  precise  spots  where 
some  of  my  larvaa  and  pupsB  have  been  collected  are  unknown  to  me, 
but  the  cases  where  these  are  known  for  certain  show  that,  in  each 
instance,  the  larve  or  pupsB  have  all  been  collected  in  some  one 
particular  spot  where  one  has  had  the  good  fortune  to  chance  upon  a 
brood.  This  is  the  eiplanation  of  the  fact  that,  from  some  two  dozen 
larvae  that  I  collected  in  1884,  all  but  two  or  three  of  which  were 
forwarded  to  Mr.  Porritt  as  the  common  acanthodactyla^  Tr.  {nee  Hb.), 
the  whole  number  of  resulting  moths,  with  only  four  exceptions,  were 
punctidactylaf  Haw.  But  one  may  often  closely  search  a  district  where 
A,  ptmctidactyla  occurs,  and  collect  many  hundreds  of  larvsB  of  A,  casmo- 
dactyla,  and  yet  have  no  success,  as  far  as  the  capture  of  A.  ptmctitiaetyla 
is  concerned."  In  Herefordshire  and  Kent  it  comes  to  the  sallow-bloom 
in  woods  in  spring,  and  Jordan  notes  it  as  occurring  in  woods  at  Eop- 
-pang,  in  Scandinavia.  In  the  western  parts  of  America  it  occurs  in. the 
high  mountains,  and  is  recorded  from  the  western  United  States  to 
Alaska;  in  New  Mexico  it  has  been  taken  at  the  top  of  the  Las  Vegas, 
between  the  Pecos  and  Sapello  rivers,  at  an  elevation  of  11000ft. 
(Cockerel!) ;  in  Colorado,  at  Platte  Canon,  at  7000ft.  (Dyar).  Walsing- 
ham  sa^s  that  he  has  at  least  fifty  American  specimens  of  this  insect, 
taken  at  different  times  and  places,  ranging  from  San  Francisco  to 
Moimt  Shasta  and  the  north  of  Oregon. 

British  localities. — Widely  distributed,  but  generally  rare  or  very 

local.  Aberdsbn  :  Braemar  (Beid).  AROTUi :  very  rare,  Dunoon  (Chapman). 
Berwick  :  Pease  Dean  (Eyans).  GABDiaAN :  Aberayron  (Richardson).  Carmabthbm  : 
Llangennech  (Bichardson).  Cheshire  :  Bidston,  Tranmere,  Claaghton  (EUisK 
Birkenhead  (Staint^^n).  Devon:  between  Sidmonth  and  Buckerell,  Harpford  Wooa, 
Honiton,  Tipton  (Biding),  Oxton  (Studd),  Lynmonth,  Exeter  (Leech),  Dartmouth 
(Bankes).  Dofset  :  [Portland  (Baker),]  Blozworth,  very  rare  (Cambiidge),  Isle  of 
rurbec-k,  scarce  (Bankes),  Olanvilles  W'ootton,  rare  (Dale).  Fife  :  near  St.  Andrews 
(Rothschild).  Gloucerteb  :  near  Br'stol,  scarce,  Bedland,  Almondsbury  (Hudd). 
Coxhorne  (Robertson),  Painswick  district  (Fam).  Hereford  :  Leominster  (Hutch- 
inson), Tarrington  (J.  H.  Wood).  Kent  :  Strood  (Tntt),  Alkham,  Pembory, 
Charlton  (Stainton).  Kerry  :  [KiUarney  (Birchall),  probably  cotmodaet^ 
(Kane).]  [Lanark:  Glasgow  (Mackay).]  Lancashire  (Barrett).  Mkbionbtb  : 
Barmouth  (Horton).  Middlesex:  Enfield  (Edelsten).  Perth  (Barrett).  Shbof- 
8HIRE  :  Clee  Hill  district  (H.  Williams).  Somerset  (Barrett).  Surrey:  Mlckleham, 
Farnham  (Stainton),  Haslemere,  Witley  (Barrett).  Sussex  :  Lewes  (Stainton), 
Brighton,  Falmer  Downs,  Shoreham  (Vine).  Westmohland:  Lake  district 
(Stainton).    Worcester  (Barrett).     [Torkb  :  Scarborough  (Stainton).] 

Distribution. — Apparently  throughout  the  Paleearctic  and  western 
Nearctic  regions.  In  north  America,  the  western  district  from 
California  to  Alaska  (Cockerell^ ;  throughout  central  Europe,  northwest 
Bussia,  southeastern  Scandinavia,  Sicily  and  Dalmatia  (Rebel). 
AifERiCA :  British  Columbia — Easlo(Dyar);  U.S.A. — New  Mexico,  top  of  the  Las  Vegas 
Bange,  between  the  Pecos  and  Sapello  rivers,  at  an  elevation  of  11000ft.  (CockereU); 
Colorado— Pine  Qrove,  Platte  Caiion,  ac  ab^ut  7000ft.  (Dyar),  California — Uan 
Francisco,  Oregon  (Walsinghnm).  Asia  :  Asia  Minor,  near  Brussa  (Mann).  Aubtbd- 
HuNGART  :  Bohemia  (Nickerl),  Lower  Austria — Vienna  district — Kahlengebirge 
(EoUar),  near  Tivoli,  on  the  Laaerberg,  Bisamberg,  the  Prater  (Mann),  TyitU — 
l^orth  Tyrol  (Wocke),  Innsbriick,  Taufers  Valley,  Stern  bach-Moos,  near  Uttenheim 
(Weiler),  Bozen  (Meess),  Upper  Garinthia — Flitsch  (Zdler),  Dalmatia  (Mann). 
Denmark  (Bang-Haas).  France:  Auvergne  district— Can tal,  Mnrat  (Sand). 
Oermant  :  east  and  west  Prusbia  (Siebold),  Pomerania—  Qreifswatd,  ZarreDtiB 
(Paul  and  Pldtz),  Mecklenburg — nearNeustrelitz(Messiiig),  Hamburg — Sachsenwald, 
nearBeinbeck.  Niendorf  (Sauber),  Hanover — Hanover  (Beinhold),  Thuringia — in  the 
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'v*Uflj8  (Knftpp),  MiUilhaaaen  (te*U  Jordan),  Silesia,  confined  to  the  moantaina— 
near  Salsbninn,  Cbarlottenbninn,  Pitschenberg,  Scbreiberban,  Qninewald-Thal 
near  Beinerz,  valleys  of  the  Gl.  Schneeberg  and  Altvater  (Wocke),  Liohtenan, 
Lanban  (MOsohler),  Wiirttemberg— Eisenbach  (Steodel  and  Hofmann),  Saxony- 
Saxon  Upper  Lasatia  (SohQtse),  Bavaria  —  Begensbarg,  near  Maria  Ort  — 
Sohehnengraben,  Ailing,  Eelheim  (Sohmid),  near  Manioh,  Isarauen,  SchSII- 
lam,  Tfgemsee,  Oberandorf  (Hartmann),  at  the  Waloheneee,  in  the  AUgau. 
Immenstfidt,  Eiaenstein  (Hofmann),  BHden  —  Thahnahle,  near  Engen 
Unterhdlzer.  Donaueeohingen,  Widdshnt  (Meess  and  Spulerh  Alsace — Saveme 
(Pmrimhoff).  Italt:  Lombardy — ^Milan,  Brianza  (Turati),  Sicily— Catania 
(Zeller).  Bussia:  northwest  and  southwest  Bassia  (Bebel),  Moscow  district — 
Proohorowo  (Albreoht),  Volga  district — Casan,  Orenburg  (Eversmann),  Baltic 
Provinces — Pehrse  (Leinift),  Ordsen  (Bosenberger),  Leohts,  very  rare  (Hnene), 
Lips,  Boteikiill,  Pichtendahl,  W&nma  (Nolcken).  Scandinavia  :  Lapland  (Wallen- 
gren),  Norway— Koppang  (Jordan),  Saltdalen  (Sparre-Schneider),  Odnaes  (Strand). 
SwiraBBi^ND :  Ober-Albula — Tuors  Pensoh,  Bergun,  St.  Merits,  np  to  5700(t. 
(Zeller),  Winterthiir,  Zarioh  (Frey),  Bremgarten  (Boll),  Biffelberg  (Jordan),  Upper 

r '  Engadine — ^near  St.  Merits  (von  Heyden),  near  Lenzborg  (WtUlschlegel). 

I* 

il  Subfamily:  STSMOPTiiiiiNA. 

^*  Tribe:  Stbnoptiuidi. 

This  subfamily  and  tribe  obtain  their  name  from  Hiibner's  coitus 

j.  SUnoptiliae  of  the  family  Guspides  {Verz.,  p.  480).     In  this  coitus,  he 

f^  unites  our  Stenoptiliids  and  Leioptilids,  whilst,  in  the  other  coitus, 

P  Aciptiliae,   of   this  family,    he    places  the   rest  of   our  Alucitines. 

^  ZeUer,  in  1841  and  1647,  failed  to  separate  the  Stenoptiliids  from  the 

Leioptilids  and  other  allied  groups,  but  Herrich-SchafTer  came  nearer 

to    making  the  necessary  division,   his   section    i    of    Fteroplurrm^ 

<x>ntaining  the  Stenoptiliids,  being  described  as  follows : — 

^  Genns  IV :  Ptbiiophobub,  Zell. 

1.  Fasciculus  frontalis  conicus — wiantodactylu»,  F.vJl. 

2.  Frons  squamis  appressis*,  subquadrata. 

f,  i.  Palpi  squamis  compressis*  triangulares,  alao  anteriores  apice  aonto, 

;  puncto  ante  fissuram  pallidius  ciliatam  simpHoi  ant  gemino  nigro ; 

punctis  limbi  lobomm  aniborum  nonnullis. 

A.  Cilia  basi  alba,  punctis  nigris,  uno  (duobus  in  P.  loMoit)  in  angolo 
anali  anterioris,  duobus  versus  apicem  interioris. 
r.  a,  Lobus  anterior  innotatus. 

,'  a.  Cilia  costalia  lobi  anter.  alba— /ti«cti«.  Bets.,  loewii,  Zell., 

^  maJMitt,  Zell.,  tHgmatodactylui,  Zell. 

^  p.  Cilia  costalia  lobi  anter.  alarum  anter.  non  alba — aridtif, 

Zell.,  BerotitnUf  Zell. 
h.  Lobus  anterior  iineola  longitudinali  nigra. 
^  a.  Margo  anterior  innotatus — fntrloc/actylwi,  W.V.,  plagio- 

daetyhUy  F.v.B.,  luteicenMi  H.-8ch. 
/9.  Margo  anterior  iineola  alba  ad  %—capTodaetyluM^  Zell. 
^^  B.  Cilia  dimidio  basal i  acute  fusca — graphodactyltu^  Tr. 

In  1862,  under  the  generic  name  MimaeseofttUus,  the  Stenoptiliids  were 

treated  as  a  separate  division,  which  was  then  diagnosed  by  Wallengren 

^.  (Skandinaviens  Fjddermottj  p.  18)  as  follows  : — 

f  Antennae  of  the  (f  fringed  with  veiy  short  hairs.    The  frontal  tuft  raised  into 

^  «  blunt  cone.    Palpi  longer  than  the  head,  compreBsed  laterally,  the  middle  joint 

if  thickened  above  with  hairs,  the  last  joint  short,  blunt,  scarcely  to  be  distinguibhad 

f  from  the  preceding.    The  posterior  tibiae  slender,  not  thickened.    The  first  pair  of 

^  spines  in  tlie  posterior  tibiae  equal,  the  second  pair  slightly  unequal.    The  snterior 

f  wings  cleft  to  a  third  part  of  their  length,  the  segmentH  more  slender,  the  upper  one 

^  with  a  distinct  posterior  angle,  the  posterior  lanceolate,  with  the  poRterior  an^ 

f  not  well-defined.    The  segments  of  the  posterior  wings  dender,  the  middle  segment 

# 

#  *  These  words  have  been  transposed  in  printing,  anted,  p.  84. 


814 


BBITI8H   LEPIOOPTBRA. 


dilated  so  as  to  be  somewhat  spoon-shaped,  the  third,  or  posterior,  diTision  withoat 
any  black  scales  in  its  short  frince.  The  anterior  wings  not  perfectly  flat,  their 
anterior  margin  being  very  slig^uy  deflezed,  Uieir  inner  margin  withoat  a  toothy 
and,  when  at  rest,  slightly  deflezed,  so  as  to  embrace  the  posterior  wings.  The  'veins- 
of  the  anterior  wings  ten  in  number ;  the  1st  and  2nd  separate  from  the  base,  the 
3rd  from  the  posterior  margin  of  the  cell,  and  the  4th  and  5th  together  from  the 
posterior  angle  of  the  cell,  ul  nmning  into  the  posterior  segment ;  the  6th  rises  from 
the  little  transverse  vein  near  the  anterior  angle  of  the  cell,  and  the  7th,  which  is- 
two-branched,  rises  from  the  angle  itself;  these  run  into  the  anterior  segment ;  the 
8th  and  9th  arise  from  anterior  margin  of  the  cell,  and  run  into  the  anterior  mai^g^ 
of  the  wing ;  the  10th  arises  from  the  base  of  the  wing,  and  runs  along  into  its 
anterior  margin.  The  cell  is  distinct,  closed,  with  a  very  slender  spurious  transverse 
veinlet,  moderately  curved,  with  the  convezity  turning  towards  the  base  of  the  wing. 
The  veins  of  the  inferior  wings  are  four  in  number,  the  1st  two-branched,  ending  in 
the  1st  segment ;  the  2nd  two-branched,  ending,  as  well  as  the  simple  3rd  vein,  in 
the  2nd  segment  (this  3rd  vein  generally  joins  with  the  2nd  at  the  base),  and  the- 
4th  vein  simple,  ending  in  the  3rd  segment.    No  cell. 

This  tribe  appears  to  be  in  some  respects  one  of  the  moafc 
generalised  of  those  belonging  to  the  Platyptiliids.  To  some  extent, 
larvally,  the  Stenoptiliines  are  very  near  the  Platyptiliines,  but  the 
alliance  is  much  more  marked  pupally.  The  <7  genital  appendages, 
however,  mark  them  off  as  a  very  special  and  homogeneous  group, 
standing  as  well  separated  and  defined  in  this  particular,  as  they  do  in 
wing-structure,  etc.  Bacot  notes  that,  on  pupal  characters,  our  three 
British  species  are  very  close,  but,  as  larvae,  are  much  more  divergent, 
Stenoptilia  pterodactyla^  in  particular,  being  much  further  advanced  in 
its  wart  development  than  the  Adkinias.  It  may  be  here  noted  thai 
larval  characters  appear  to  be  remarkably  modified  in  accordance  with 
the  feeding  habits  throughout  the  superfamily.  The  egg  is  inclined 
to  be  cylindrical  in  outline,  somewhat  full,  and  approaching  more 
nearly  than  any  others  to  those  of  the  Agdistids. 

The  Stenoptiliine  larva  is  a  miner  in  the  1st  and  2nd  stadia,  and 
afterwards  may  hide  in  a  burrow  (not  mining),  but  usually  feeds  some- 
what in  the  open.  A  structural  description  of  the  larva  practically  covera 
also  Marasmarcfia  and  Amblyptilia  (Chapman).  In  form,  the  larva  is 
somewhat  cylindrical,  the  secondary  skin-hairs  are  present,  and  the 
tubercles  comparatively  generalised  in  position ;  the  warts  ill-developed  ; 
the  hairs  minute,  clubbed,  and  baton-like  as  in  the  Agdistid  larva.  The 
tubercles,  however,  are  much  more  complicated  than  those  of  the 
Platyptiliids  {sens,  rest,),  but  much  less  so  than  the  highly  specialised 
Alucitines.  Both  these  forms,  however,  the  more  simple,  single-haired,, 
tubercles  of  the  Platyptiliines,  and  the  complicated  warts  of  the 
Alucitines,  are  very  possibly  developments  in  different  directions 
from  an  intermediate  form  of  wart,  resembling,  probably,  the  warts  of 
the  Stenoptiliines.  Structurally,  the  prothoracic  plate  has  a  central 
suture,  and  a  dark-coloured  hollow  towards  each  outer  extremity.  The 
tubercles  always  have  the  primary  hairs  distinguishable,  but  are  usually 
accompanied  by  secondary  hairs  that  sometimes  run  them  rather  close. 
The  secondary  skin-hairs  are  generally  distributed,  and  vary  in  length 
in  different  species.  Adkinia  zophodactylus  and  A,  bipuncHdaetyla  are 
without  post-spiracular  accessory  tubercles,  which  are  well-developed 
in  Stenoptilia  pterodactyla,  and  are  indicated  in  Marasmarcha  lunae- 
dactyla  and  Amblyptilia  cosmosdactyla^  The  prolegs  have  a  similar 
structure  in  all,  tall,  with  a  tubular  chitinous  sheath,  the  crochets 
few,  large,  and  dark.     In  A.  cosmodactyla,  the  number  is  4  or  5,  in 
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M.  lunaedactyla  5-6,  in  S.  pterodactyla  6-8,  in  A,  bipuntidactyla  6-7, 
and  in  A.  zophodactylus  not  only  are  there  9,  but  they  are  distinctly 
smaller  and  paler,  and  the  white  colour  is  feebly  more  delicate. 

The  Stenopliliine  pupa  is  rather  long,  slender,  and  generally  highly 
tinted  with  pink  or  green  shades.  It  differs  in  outline  from  the 
Agdistid  pupa,  in  being  rather  more  swollen  in  the  thoracic  region ; 
the  pupal  skin  is  extremely  delicate  and  filmy ;  the  surface  apparently 
very  smooth,  but  a  lens  exhibits  numerous  fine  transverse  ribs  on  the 
abdominal  segments.  The  tubercles  are  single-haired,  the  setsa  retain- 
ing the  baton-like  character.  Really,  the  tubercles  are  represented  by 
minute  knobs,  very  prominent  as  to  i  and  ii,  almost  like  little  beads 
stuck  on,  the  lower  ones  are  eminences,  only  they  carry  minute,  trans- 
parent, clubbed  hairs,  not  on  their  summits,  but  in  depressions  on  one 
side,  i  on  the  anterior,  and  ii  on  the  posterior,  aspect,  and  so  on ;  the 
hairs  are  thus  nearly  parallel  with  the  pupal  surface.  The  relative 
position  of  i  and  ii  varies  in  the  different  species,  and  must  here  be  a 
specific,  and  not  a  generic,  character.  In  S.  grapltodactyla  (giant 
form),  from  Larche,  the  two  beads  are  almost  conjoined.  In  S,  var. 
pneumonantfies  (from  Montreux),  they  are  apart,  about  8  of  their  own 
diameters.  In  S.  pterodactyla,  they  are  about  the  same,  or  a  little 
closer,  var3nng  somewhat  in  different  specimens.  In  A.  hipuncti' 
dactyla,  they  are  closer,  nearly  the  same  as  in  S.  graphodactyla. 
In  A.  zophodactylus,  they  are  more  widely  apart,  perhaps  4  diameters 
of  bead,  which  in  this  species  is  not  much  more  pronounced  than  in 
the  lower  tubercles;  yet  in  all  the  species  they  are  on  the  4th 
and  2Dd  of  the  small  transverse  ribs.  All  have  the  dorsal  flange 
(on  the  prothorax  to  8rd  abdominal)  fairly  well  marked  ;  it  reasserts 
itself  also  on  the  last  three  segments.  The  free  appendages  are  the 
2nd  and  8rd  legs  and  maxille,  which  extend  as  far  as  the  end  of  the 
5th  abdominal  segment,  supported  by  a  pointed  wing  extension  to 
nearly  the  posterior  margin  of  the  4th  abdominal  (Chapman). 

The  Stenoptiliine  imago  presents  the  usual  Platyptiliid  characteni, 
e.g.,  it  has  a  single  spina  in  the  $  frenulum  ;  the  general  form  of  the 
Platyptiliid  forewing,  although  the  squared-shape  of  both  lobes, 
i.e.,  exhibiting  a  costal  and  anal  angle,  is  somewhat  obsolete ;  nervure 
II  of  the  forewing  having  5  branches;  the  same  character  of  the 
divisions  of  the  hindwing, etc.  The  hindwings,  however,  have  not  the  tuft 
of  black  scales  on  the  third  plumule,  which  is  a  constant  character 
of  the  true  Platyptiliine  and  Oxyptilid  imagines.  Of  the  super- 
ficial wing-markings,  Hofmann  gives  {Die  deutsch.  Pteroph.,  pp.  68 
et  eeq.)  the  following  description :  *'  The  dot  on  the  inner  margin  is 
mostly  either  absent  or  indistinct,  the  discal  spot,  as  a  rule,  present, 
though  sometimes  only  very  weakly  indicated,  or  even  quite  absent. 
The  dots  at  the  fissure  are  always  present,  though  the  upper  one  is 
often  very  small  and  indistinct.  They  lie  sometimes  close  to  the 
fissure,  and  sometimes  about  1mm.  in  front  of  it.  A  pale  transverse 
line  on  the  lobes  of  the  forewings  is  sometimes  fairly  distinct  on 
both  segments,  though  usually  only  on  the  upper  one,  but  sometimes 
only  more  or  less  indicated,  or  even  quite  absent.  The  narrower  inner 
marginal  portion  of  the  forewing  is,  as  a  rule,  paler  in  colour  than  the 
broader  costal  portion.  There  is  sometimes  a  thick  blackish  streak  in 
the  upper  segment,  while,  in  the  lower  segment,  there  are  two,  one 
above  the  other.      These  streaks  are,  however,  by  no  means  constant, 
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but  vary  mach  in  distinctness  and  strength,  often  being  qnite  absent. 
In  addition,  on  the  forewings,  especially  on  the  fold,  in  front  of  the 
fissural  dots,  and  along  the  costa,  are  longitudinal  rows  of  black  and 
white  scales.  The  outer  marginal  fringes  usually  have  a  whitish,  or,  at 
any  rate,  a  pale,  basal  line,  in  which,  at  the  anal  angle  of  the  u|iper 
segment,  there  lies  usually  one,  more  rarely  two,  black  or  dark  brown 
dots.  There  are  mostly,  in  this  pale  basal  line  of  the  lower  segment, 
three  dark  dots,  one  at  the  apex,  a  second  a  little  below  this,  and  a 
third  at  the  anal  angle,  which  is,  however,  sometimes  wanting.  The 
fringe  dots  are  sometimes  narrow,  and  sharply  marked,  sometimes 
paler  and  more  suffused,  and  then  show  a  tendency  to  combine,  which 
also  happens  in  exceptional  cases.  In  a  smnller  section,  the  species  ha^ 
a  dark  brown  basal  line  in  the  outer  marginal  fringes  of  both  segments, 
which,  however,  is  occasionally  once  or  twice  divided  by  paler  colour. 
The  hind  wings  are  always  without  markings.  On  the  underside,  the 
apices  of  the  segments,  and  the  first  and  the  third  feathers  are  more  or 
less  strongly  dusted  with  white.  The  white  transverse  line  of  the  upper 
segment  sometimes  shows  through  on  the  underside.  The  head 
always  has  the  same  colour  as  the  costal  portion  of  the  forewing ;  the 
eye  is  margined  above  by  a  fine  white  line,  which  is  continued  on  both 
sides  of  the  frontal  protuberance  along  the  upper  ridge  of  the  palpi 
to  their  tips.  The  first,  and  sometimes  also  the  second,  joint  of  the 
palpi,  has  a  similar  narrow  white  line  on  its  lower  edge;  the  antennip 
are  brown,  but  white  beneath  at  the  base.  The  pro-  and  mesothorax 
have  also  the  same  coloration  as  the  costal  portion  of  the  forewing, 
while  the  metathorax  shows  the  coloration  of  the  inner  margin. 
Sometimes  these  different  colours  are  divided  by  a  narrow  whitish 
transverse  line.  The  first  and  second  segments  of  the  abdomen  have 
the  same  colour  as  the  metathorax,  and  are  bordered  laterally  by  two, 
broad,  white,  longitudinal  streaks ;  the  following  segments  of  the 
abdomen,  in  general  coloured  as  the  forewings,  are  ornamented, 
especially  distinctly  below,  with  white,  often  interrupted,  longitudinal 
lines,  and  with  groups  of  black  scales  on  the  posterior  margins.  The 
legs  have  about  the  same  coloration  as  the  body  and  forewings,  and  are 
similarly  marked  in  all  the  species.  The  middle  coxsb  exhibit,  on  the 
outer  side,  a  broad,  silver  white  band ;  the  femora  are  finely  edged 
with  white  on  both  sides  beneath,  the  front  and  middle  tibiae  are  dark 
above,  white  beneath,  the  hind  tibise  similar  above  and  below,  mostly 
dark,  the  front  and  middle  tarni  dark  above,  white  below,  with  perhaps 
the  exception  of  the  extreme  apices,  the  hind  tarsi  with  the  first  joint 
dark,  and  the  following  whitish.  The  spurs  outwardly  dark,  inwardly 
white,  black  at  the  apex.  The  markings  of  the  head,  thorax,  abdomen, 
and  legs,  are  the  same  in  all  the  species.*'  Hofmann  gives  (Die 
deutsch.  Pteroph,,  pp.  68  et  m^.),  under  the  name  StefioptUia,  the  foUow- 
ing  summary  of  the  structure  of  the  Stenoptiliids : — 

Head :  Crown  flatly-scaled.  Forehead  extended  in  a  conical  flat-ecaled  pro- 
tnberance,  with  the  anterior  margin  straight,  or  very  obtnsely-angled.  Antennas  of 
the  (f  very  weakly  ciliated.  Palpi  laterally  compressed,  longer  than  the  frontal 
prominence,  the  second  joint  ron^h-scaled  above,  nearly  trian^ar,  the  third  joial 
very  smali,  cylindrical,  not  reaching  beyond  apex  of  second  joint.  Legtt  slendar. 
Hind  tibiie  without  especial  charactenstlcs.  Abdomen  long  and  slender,  Snd 
and  3rd  segments  mu<m  longer  than  the  rest,  widened  posteriorly  in  ?  .  Fore- 
wings cleft  to  one-third,  the  segments  narrow,  with  very  obliqne  maigin,  both  with 
more  or  less  distinct  anal  angle.     Feathers  of  hindwing  dissimilar,  the  first  the 


PLATE  II. 

[To  he  hound  facing  p.  317.] 
Ancillary  appendages  of  AoKrNiA  zophodadtylus,  A.  pnecmonanthes, 

A.   COPRODACTYLUS,   AND   StENOPTILIA   PTERODACTYLA  X  28. 

Fig.  1. — Adkinia  zophodactifhis :  Paler,  more  delicately  chitinispd  than  others 
shown.  The  interior  rod  of  aedijeagus  partially  exserted  (this  rarely  liappens  in 
these  preparations).  The  terminal  rounded  lobe  with  delicate  membranous 
extension. 

Fig.  2. — Adhlnia  pneumonanlhen  :  Shows  well  the  relative  form  of  the  tegamea 
when  compared  with  fig.  1  ;  the  terminal  lobe  more  rounded  than  in  A.  zopho- 
daeti/luH. 

Fig.  3. — Adhinia  coprodaci  t/lna  :  One  tip  of  the  tegiimen  is  blemished  in  plate 
(that  to  right).  The  terminal  rounded  lol)e8  showing  delicate  membrane  extending 
ix\vond  scaled  portion  as  in  lig  1.  The  interior  rod  very  obvious  %vithin  the 
(r(lueagus. 

B'ig.  A.— Stent) })t ilia  jiterndactyla  :  Larger,  stronger,  sickles  or  cusps  of  clasps 
longer,  more  pointed.  The  terminal  lobes  of  tegumen  very  rounded,  with  scarcely 
anv  sulcus  between  them. 

« 

[The  black  areas  on  the  clasps  are  due  to  unremoved  hairs,  and  the  difference 
between  photos  in  this  respect  are  not  due  to  any  differences  of  structure,  but  to 
completeness  or  otherwise  of  this  removal.] 

N.B. — The  ancillary'  appendages  in  all  are  very  similar.  The  clasps  complex, 
delicate,  definitely  different  only  in  size,  and  possible  slight  differences  in  length  and 
sharpness  of  terminal  sickle.  The  ffidcKOgus  similar  throughout ;  the  slender  chitinous 
rod  witliin  which  is  part  of  eversible  membrane.  The  most  obvious  differences  are 
in  the  varying  completeness  of  the  removal  of  scales  and  hairs.  The  uncus  rises 
(soe  Plate  111)  from  the  ventral  surface  of  the  terminal  rounded  lobe.  The  uncus 
is  characteristically  different  as  shown  in  the  four  forms. — T.  A.  Chapman. 
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DiACRAM    OF   DORSAL   PORTION    OF    ANCILLARY    Al'PENDVGES   OF   OeXTI  \S-FEEDIXO 
StEKOITILIAS    and   of   our  two   OTHER   BRITISH   SPECIES  X  80. 

(From  camern  sketches  !)y  T.  A.  Chapman.) 


Natural  nistonj  of  the  Brit'ieh  Lepidoptera,  1906. 


[For  explanation  see  back.] 


PLATE   III. 

[To  be  hound  facing  p.  317.] 
Diagrammatic  representation  of  Dorsal  portion  of  Ancillary  appendages 

OF   THE   GeNTIAN-FEEDINO    StENOPTILIAS,    AND   OF   THE    OTHER 

two  British  species  x  80. 

Fig.  1. — Tegumen  of  S.  perodactyla^  with  terminal  lobes  full  and  roand, 
abort  (f.c,  with  less  marked  sulcus),  uncus  broad-based,  terminal  part  baton-like, 
hairs  distributed,  strong. 

Fig.  2. — A.  pneumonanthea,  terminal  lobes  full  and  round,  with  well  marked 
sulcus.  The  uncus  thicker,  more  robust,  tapering  regularly,  the  basal  half  with 
complicated  folds,  clothed  with  short  sensory  hairs  almost  throughout. 

Fig.  3. — A .  <7ranrfi«,  n.  sp.,  terminal  lobes  full  and  round,  with  well  marked 
sulcus.     The  uncus  as  in  pneunwrumthea. 

Fig.  4.—  A.  hipiuictidactyla,  with  terminal  lobes  narrower  and  shorter,  nnens 
broad-based  and  triangidar. 

Figs.  5-6. — A.  cojrroductylua,  showing  variable,  rounded,  irregular  membrane 
extending  beyond  scaled  portion ;  imcus  broad-based,  terminal  part  baton-like ; 
hairs  grouped  at  base. 

Fig.  7. — A.  zophodactylua,  delicate  structure,  showing  triangular,  pointed 
membrane  extending  beyond  scaled  portion  ;  uncus  with  flattened  base,  the  process 
smooth,  slender  and  baton-like,  hairs  on  base. 

X.B. — Except  the  median  process  and  the  clear  extensions  in  A.  zopfiodaetylua 
and  A.  coprodaHyliia,  the  whole  area  is  scale-covered ;  this  scaling  is  only 
diagrammatically  indicated  in  the  figures. — T.  A.  Chapman. 
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broadrnt,  with  very  obliqae  marffin  aod  indicated  anal  angle ;  the  second  narrower, 
with  elongated  apex;  the  thira  linear,  without  dark  scales  on  inner  margin. 
Neuratimi:  Perilect,  and  shows  no  essential  difference  from  that  of  the  genera, 
Buenmnidojihorua,  PlatyptiUa,  and  AmblyptUia.  Genital  orgawi :  The  male  organa 
of  oopolation  differ  from  those  hitherto  noticed,  chiefly  because  there  is  no  uncos 
flitached  to  the  9th  dorsal  plate,  which  is  deeply  emarginated,  bat  only  a  fine  thin 
nnicil-like  projection  protmdes  from  the  posterior  margin  (10th  dorsal  segment  ?). 
The  daspers  are  deeply  hollowed,  boatrshaped,  and  terminate  posteriorly  in  two 
somewhat  trian^nlarnpointed  delicate  lobes,  and  a  strong  downwardly-curved  bristly 
hook,  which  spnngs  from  a  broad  base  on  the  upper  margin,  and  extends  far  b^ond 
the  two  lobes.  At  the  origin  of  the  hook  stands  a  thick  pencil  of  stiff  bristles, 
situated  on  a  chitinoos  plate  projecting  towards  the  inner  hollow  of  the  dasper. 
The  oater  side  of  the  dasper  is  also  uicklv  beset  with  bristles.  The  9th  ventral 
plata  is  veiy  small,  oval,  or  bluntly  triangular.  The  arcuate  downwardly-curved 
penis  is  ver^  long,  and  has,  close  to  the  base,  a  lon^  prominence  directed  down- 
wards (tab.  iii.,  fig.  6).  In  the  different  species  examined  I  found  only  unessential 
differences,  for  example,  in  the  greater  or  less  arching  of  the  9th  dorsal  plate,  in  the 
fenn  of  the  terminal  lobes  of  the  daspers,  etc. 

Hofmann  says  (Die  deatsch.  Pterophorinefif  p.  72) :  "  The  speoies  of 
the  genus  Stenoptilia  are  very  near  to  one  another,  and  are,  at  the  same 
time,  in  coloration,  and  in  certain  elemental  markings,  very  variable,  so 
that  the  determination  is  often  very  difi&oult.  At  the  most,  only  the 
position  of  the  dark  dots  before  the  cleft  appears  to  be  constant.  By 
this  character  the  species  may  be  divided  into  two  groups : — 

I.  The  dots  on  the  deft,  or  at  least  one  of  them,  the  lower,  are  placed  imme- 

diatdy  on  the  cleft. 

A.  The  dots  of  the  cleft  are  large,  one  directly  above  the  other,  in  very 

dose  vicinity,  often  united  o^  blended  into  a  thick  transverse 
streak. 

1.  K  thick  black  longitudinal  streak  in  the  upper  lobe  more  or  leas 

surrounded  by  white  scales,  especially  on  the  hind  and  upper 
margins  ...         ...         ...         ...        pelidnodactifia^  Stem. 

2.  A  black  longitudinal  streak  in  the  upper  lobe  only  very  slender,  or 

only  indicated  by  black  scales ;  a  very  oblique  white  trans- 
verse line  of  the  upper  lobe  runs  into  the  costal  fringe  (or  is, 
together  with  the  longitudinal  streak,  entirely  wanting) 
. . .   aerotina^  Zdl.  (and  var.  •piagiodactyla,  Zell.)  (non  St.). 

B.  The  dots  of  the  cleft  small,  the  upper  somewhat  distant  from  the 

lower,  and  removed  further  in  towards  the  base,  or  qiiite  absent. 
The  costal  fringes  of  the  upper  lobe  white. 

1.  With  one  black  dot  in  the  fringes  of  the  anal  angle  of  the 

upper  lobe  st^jgvuitodaetxf/i^Z&VL. 

2.  With  two  black  dots  in  the  same   . . .         zo'phodaet'uliLa^  Dup. 

II.  The  dots  of  the  cleft  are  separated  by  a  small,  often  brightly  coloured, 

interval  (about  Iram.)  from  the  deft. 

1 .  The  costal  fringes  of  the  upper  lobe  white.  Forewings  lighter,  or  darker, 

cinnamon-brown... /lisea,  Zell.  (and  var.  Tpaludicola^  Wallgm.). 

2.  The  costal  fringes  of  the  upper  lobe  at  most,  for  a  short  distance,  just 

b^ond  the  cleft,  and  at  the  apex  white,  otherwise  dark, 
a.  The  outer  marginal  fringes  of  the  upper  and  lower  lobes  white, 
only  towards  the  anal  angle  brown,  with  a  connected  black 
brown  basal  line, 
a.  The  space  between  the  dots  of  the  deft  and  the  deft  bright 
brownish-yellow,  often  dusted  with  white ;  at  the  com- 
mencement of  the  upper  lobe  a  bleached  yellow  undefined 

spot...         ...         graphodaUyla,  Tr. 

fi.  Without  the  characteristics  given  for  a,  on  tne  contraiy, 

with  very  distinctly  expressed  oblique  white  line  on  the 

upper  lobe,  which  is  mostly  continued  as  two  small  white 

spotlets  on  the  lower  lobe,  var.  pneumoTumthes^  Schleich. 

6.  Tlie  outer  mai^^^inal  frinses  of  the  upper  and  lower  lobes  brownish, 

with  n  white  basal  line,  in  which  one  black  dot  lies  at  the 
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anal  angle  of  the  upper  lobe,  while  three  (Bometunes  only 
two)  lie  on  the  lower  lobe        ...        eoprodaetyluBf^  ZeXL 

The  resting-hahit  of  the  Stenoptiliids  is  somewhat  different  from 
the  speoies  of  any  other  groap;  they  usually  hang  loosely  from  a  grass 
oulm  or  plant  stem,  among  the  herbage  that  is  generally  to  be  found  in 
their  haunts,  the  wings  not  stretohed  out  at  full  length,  as  in  the  Platyp* 
tiliines,  but  drawn  partly  back,  so  that  they  are  at  an  angle  of  about 
46°  with  the  body,  and  at  about  a  right  angle  with  each  other.  They 
are  held  horizontally,  the  hindwings  beneath  the  forewings,  the  inner 
margin  of  the  latter  bent  under  so  as  to  hide  the  former. 

Genus :  Adkinia,  Tutt. 

Stnontmt.— Oenas :  AdUnia,  Tatt,  '*  Ent.  Beo.,"  xvii.,  p.  97  (1905). 
Phalaena,  Soop.,  **  Ent.  Cam.,"  p.  257  (1782).  Alaeita,  Vill.,  "Linn.  Ent.  Fn. 
Saec.,"  ii.,  p.  536  (1789) ;  Hb.,  **  Sohmett.  Eur.,"  Aluc,  pi.  i.,  fig.  3  {anU  1811) ; 
Haw.,  "Lep.  Brit./'  p.  476  (1811) ;  Treits.,  "  Die  Schmett.,"  ix.,  p.  240  (183S). 
PterophoniB,  Sam.,  "Ent.  Uaef.  Gomp.,"  p.  409(1819);  Curt.,  '*Brit.  Ent.," 
fo.  161  (1827) ;  Dup.,  "Hist.  Nat.,"  xi.,  pp.  661,  668  (1838);  Wood,  "Ind.End.," 
p.  235,  pi.  li.,fig.  1629  (1829) ;  Zell.,  "Isis,"  p.  837  (1841)_;  Dap.,  "Cat.  M^th.,'* 
p.  382  (1844);  ZeU.,  "Isis,"  pp.  38,  904  (1847);  "Linn.  Ent.,"  vi.,  pp.  361,  364 
(1852) ;  H.-8ch.,  "  Sys.  Bearb.,"  v.,  pp.  376.  376  (1856) ;  Frey,  "  Die  Tin.,"  etc., 
p.  411  (1866) ;  Sta.,  "Man.,"  p.  442  (1869) ;  Sohmid,  "Berl.  Ent.  Zeits.,"  viu., 
p.  66  (1864);  Gregs.,  "Ent.,"  iii.,  p.  186  (1866)  ;  Nolck.,  "Lep.  Fn.  Estl.,'* 
p.  807  (1871);  Porritt,  "Ent.  Mo.  Mag.,"  zxi.,  p.  208  (1885);  "  Bnckler's 
LarvfB,"  etc.,  pp.  368,  369,  pi.  163,  fig.  9  (1901).     Stenoptilift,  Hb.,  "Yerz.,'* 

L430  (1826);  Stphs.,  "  Illns.,"  p.  372  \lBS4)\  Meyr.,  "Trans.  Ent.  Soo. 
nd.,"  p.  487  (1890);  Hofm.,  "Dentsoh.  Pteroph.,"  pp.  75,  81  (1895); 
Meyr.,  " Handbk.,"  et<!.,  pp.  440,441  (1896);  Stand,  and Beb.,  "  Cat.,'*  Srded.,  p.  76 
(1901).  MimMseoptUuB,  WaUgm.,  "  Skand.  Fjader.,"  p.  18  (1869) ;  Jord., "  Ent. 
Mo.  Mag.,"  vi.,  p.  123  (1869) ;  Stand.,  "  Cat.,"  2nd  ed.,  p.  343  (1871) ;  Hein.  and 
Woeke,  "  Schmett.  Deutsch.,"  iii.,  pt.  2,  pp.  794,  795  (1877);  Frey,  "Lep. 
Sohweiz,"  p.  430  (1880) ;  Barr.,  "Ent.  Mo.  Mag.,"  p.  178  (1882) ;  Oregs.,  "Ent..** 
xyiii.,  p.  160  (1885);  South,  "Ent.,"  xviii.,  pp.  98,  274-276  (1886);  Sorh.. 
"  Eleinsoh.  Brandbg.,"  p.  6  (1886) ;  Tutt,  "  Toung  Nat.,"  x.,  pp.  164,  165  (1889) ; 
South,  "  Ent.,"  xxii.,  p.  34(1889);  "Brit.  Nat.,"  ii.,  61,  107,  HI,  169(1892); 
"Pter.  Brit.,"  pp.  86,  93  (1896);  Barr.,  "Lep.  Br.  Isles,"  ix.,  pi.  415,  fig.  65 
(1904). 

The  genus  was  constituted  (Ent.  Record,  xvii.,  p.  37)  in  order  to 
separate  bipunctidactyla,  and  other  allied  species,  from  StenoptUia,  as 
represented  by  pterodactyla  (ftiscus).  As  has  already  been  shown 
{antea,  p.  817),  Hofmann  separated  {Die  deutsch.  Pteroph.,  p.  72)  the 
two  groups  on  imaginal  grounds,  and  they  form  sect.  I  and  sect.  II 
respectively,  of  his  genus  Stenoptilia.  But  there  are  also  distinct  larval 
characters,  of  which  the  much  weaker  (almost  absent)  development 
of  the  lower  accessory  postspiracular  tubercle,  the  less  wart-like 
growth  of  the  primary  and  subprimary  tubercles,  the  weaker  develop- 
ment of  the  skin-spicules,   etc.,  in   Adkinia,  when  compared  wiUi 

^  In  exceptional  cases  in  8.  var.  pneumonanthes^  the  dark  basal  line  of  the 
outer  marginal  fringes  of  the  upper  and  lower  lobes  is  more  than  once,  mostly  twice, 
intersected  with  pale,  or,  especially  in  wasted  specimens,  is  here  and  there  much 
bleached,  while  in  iS.  coprodactyla^  in  equally  exceptional  cases,  the  dark  dots  of  the 
onter  marginal  fringes  of  the  lower  lobe  imite  into  a  more  or  less  distinct  line.  In 
each  cases,  besides  the  other  characteristics  mentioned  more  particularly  in  the 
description,  the  arrangement  of  the  outer  marginal  fringes  of  the  upper  lobe  is  the 
chief  distinguishing  character ;  in  the  white  basal  line  in  8.  coprodactyla  there  is 
to  be  found,  at  the  anal  angle,  only  one  black  dot,  and  very  rarely,  also,  a  second 
above  it,  while  in  8.  graphodaetyUi  and  var.  pnewnumanOieSy  a  distinct  brown 
basal  line,  even  if  intemipted  here  and  there  with  paler,  is  sklways  recognisable 
Hofmann  . 
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StenaptUiaf  may  be  mentioned*    These  details  (for  which  we  are  in- 
debted to  Chapman  and  Baoot)  may  be  summarised  as  follows  : — 

Oyum. — The  ovum  of  StenoptUia  (as  illastrated  by  pterodactyla)  is  much  more 
.Agdisiid-like  than  that  of  Adkinia  (as  illastrated  by  hipunctid<ictyla)t  tne  longitudinal 
ribs  are  more  marked  in  Adkinia.  Labta. — In  the  larva  of  StenoptUia  (pterodactyla) , 
-Ihe  posterior  aooessory  dorsal  warts  on  thoracic  segments  are  represented  by  strong 
hairs;  these  tubercles  are  almost  entirely,  or  totally,  absent  in  Adkinia  (zophodae- 
tylus  and  bipuntidaetyla).  In  StenoptUia,  the  accessory  tubercles =iiia  and 
ijib  (Dyar)  are  developed,  the  upper  strongly;  in  Adkinia,  they  are  practically 
4indeveloped  (in  A.  zophodactyltu  no  trace),  la  StenoptUia,  the  warts  representing 
primary  tubercles  are  well-developed,  with  primary  and  numerous  secondary  setflB, 
-on  fairly  well-developed  raised  skin  areas ;  in  Adkinia,  these  warts  are  only  incipient, 
with  primary  hair,  and  no,  or  very  few,  ill-developed,  secondary  hairs.  Pupa. — 
The  pupal  structures  are  practically  identical.  Imago. — The  spotting  of  the  fore- 
wings  is  at  the  fissure  in  Adkinia,  some  distance  therefrom  in  StenoptUia, 

We  are  not  at  all  certain  that  bipunctidactyla  and  zophodactyltis  are 
not  themselves  characteristic  of  separate  Utile  natural  groups,  but  our 
ignorance  of  the  early  stages  of  the  allied  Palffiarctic  species  forbids  us 
going  into  further  subdivision,  and  inclines  us  to  leave,  provisionally, 
zophodactylus  in  the  same  genus  as  bipunctidactyla.  As  to  the  larval 
differences  exhibited  by  Adkinia  bipunctidactyla  and  A.  zopJiodactylus, 
Bacot  observes  that  the  latter  has  far  fewer  secondary  hairs  than  the 
former,  whilst  in  this  the  incipient  wart  development  is  also  less 
distinctly  marked.  He  suspects  that  the  internal-feeding  habit,  main- 
tained in  the  2nd  brood  of  A.  zophodactylusy  has  kept  the  development 
of  hairs,  warts,  &c.,  usually  connected  with  an  external-feeding  habit, 
markedly  in  check,  the  greater  development  of  hairs  being  useless  in 
internal-feeding  larvae. 

Adkinia  zophodactylus,  Duponchel. 


Deutsch.,"  iii.,  pt.  2,  p.  795  (1877) ;  Frey,  **  Lep.  der  Schweiz,'*  p.  430  (1880) ; 


Brit.,"  p.  98  (1895);  Barr.,  "Lep.  Brit.  Isl.,"  ix.,  p.  877,  pi.  416,  fig.  la  (1904). 
Loevil,  ZeU.,**l8is,"  pp.  38,  904  (1847);  "Linn.  Ent.,'*  vi.,p.  364(1852);  H.-Sch., 
"  Sys.  Bearb.,"  y.,  p.  376  (1855) ;  Sta.,  "Ent.  Ann.,»'  p.  98  (1858) ;  "  Man.,"  ii.. 
p.  442  (1859) ;  "Ent.  Ann.,"  p.  143  (1860);  Schmld,  "Berl.  Ent.  Zeits.,"  viii., 
p.  65  (1864);  Jord.,  "Ent.  Mo.  Mag.,"  vi.,  p.  123  (1869);  Porritt,  "Buckler's 
LarvflB,"  etc.,  iz.,  p.  358  (1901) ;  Stand,  and  Beb.,  "  Cat.,"  3rd  ed.,  p.  76  (1901). 
Zophodaotyla,  Meyr.,  "  Trans.  Ent.  Soo.  Lond.,"  p.  487  (1890) ;  "  Handbook,^' 
etc.,  p.  440(1895};  Hofmn.,  "Deutsch.  Pteroph.,"  p.  81  (1895);  Lamb.,  "Bev. 
Mens.  Soc.  Ent.  Nam.,"  1904,  pp.  50  et  %eq.  (1904). 

Original  desoription.  —  Pterophore  zophodactyle  {Pterophorun 
zophodactylusj  mihi  (pi.  814,  fig.  4).]  Envergure  9  lignes.  Les  quatre 
ailes  sont  entidrement  d'un  brun-noir&tre  obscur  des  deux  c6t^s,  avec 
nn  point  noir&tre  oblong  k  Torigine  de  la  fente  qui  divise  les  premieres 
ailes  en  deux  parties.  Gette  fente  est  assez  large,  et  s'^tend  jusqu'au 
tiers  de  la  longueur  desdites  ailes.  Des  trois  divisions  dont  se 
oomposent  les  secondes  ailes,  les  deux  premieres  sont  spatuliformes  et 
la  troisi^me  lin^aire.  La  frange  des  premieres  ailes  est  blanch&tre,  et 
celle  des  secondes  brun&tre.  La  t^te,  les  antennes  et  le  corps  sont  de 
la  couleur  des  ailes,  ainsi  que  les  pattes,  k  1 'exception  des  tarses,  qui 
flont  blanch4tres.  Pyr^n^s-orientales  (M.  M6ret)  (Duponchel,  Hist. 
Nat.,  xi.,  p.  668). 
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Imago. — 18min.-20mm.  in  expanse.  Forewings  dark  grey  or 
whitish-grey  with  a  slight  violet  tinge  in  fresh  examples,  the  costal 
half  somewhat  darker ;  the  median  and  apical  areas  pcJer ;  the  inner 
marginal  area  sometimes  tinged  with  brownish ;  speckled  with  white 
scales  batween  the  nervures,  also  a  few  scattered  black  scales ;  tbe 
basal  half  of  costa  sometimes  faintly  dotted  with  white,  the  outer  half 
of  costa  with  a  strongly  developed  white  edging,  especially  distinct 
towards  apex ;  a  faint  brownish  dot  near  centre  of  disc  (sometimea 
absent),  another  near  the  lower  extremity  of  fissure,  inconspicuous, 
scarcely  darker  than  ground  colour ;  two,  tiny,  black,  outer-marginal, 
dots  towards  anal  angle  of  upper  lobe,  and  two  on  outer  margin  of  lower 
lobe  towards  apex ;  fringes  dark  grey,  whitish  in  cleft.  Hindwings 
dark,  glossy,  golden-brown  in  tint ;  fringes  just  a  little  paler  than  the 
ground  colour  of  the  wings,  very  glossy  towards  apex  of  plumules. 

Sbxuai.  dimorphism. — The  2  noticeably  larger  than  the  ^ ,  of  a 
deeper  tone  in  all  its  parts,  but  above  all  in  hindwings,  which  are 
nearly  black  (Lambillion). 

Yabiation. — In  the  more  typical  British  form  there  is  considerable 
minor  variation,  especially  in  the  amount  of  black  and  white  scaling  on 
the  forewings,  the  depth  of  the  ground  colour  along  the  costa,  and  the 
presence  of  brown  shading  along  the  inner  margin,  particularly  towards 
the  base.  In  some,  the  black  and  white  scsdes,  running  along  and 
between  the  nervures,  give  a  distinct  suggestion  of  delicate  longitudinal 
striation,  and,  in  the  palest  examples,  the  white  scaling  is  continued 
from  the  base,  through  the  middle  of  the  wing  to  the  apex,  the  latter 
sometimes  being  particularly  white.  There  is  also  considerable 
variation  in  the  depth  of  the  tint  of,  and  size  of,  the  discal  and  fissural 
spots,  as  well  as  the  shade  above  the  latter,  all  these  markings  being 
in  some  quite  distinct,  in  others  practically  obsolete ;  the  presence  or 
absence  of  a  tiny,  dark,  longitudinal  mark  in  the  upper  lobe  of  forewings 
reminds  one  also  of  the  similar  mark  in  A.  bipunctidactyla^  whilst  the 
black  dots  on  the  outer  margin  of  the  same  lobe  towards  the  base, 
occasionally  have  the  normal  two,  extended  into  a  series  of  three  or 
four,  the  extra  ones  very  faint,  whilst  those  on  the  outer  margin, 
towards  the  apex  of  the  lower  lobe,  also  vary  much  in  distinctness. 
Compared  with  a  long  series  from  Canterbury,  of  distinctly  purplish 
hue,  with  a  tendency  to  brownish  on  the  inner  margin,  the  examples 
from  Cuxton  are  particularly  whitish,  so  much  so  that  the  forewings 
could  be  described  as  whitish,  with  the  costal  area  narrowly  fuscous- 
tinted,  the  discal  and  fissural  spots  faintly  fuscous,  the  front  lobe  of 
forewings  also  faintly  fuscous,  with  a  white  oblique  line  crossing  it  at 
some  little  distance  from  the  outer  margin ;  the  characteristic  sprinkUng 
of  darker  scales  almost  entirely  absent ;  the  fringes  pale  grey,  inclined 
to  whitish  basally ;  the  hindwings  pale  brownish  in  tint,  with  grey 
fringes =var.  pallida^  n.  var.  We  should  be  inclined  to  call  the  dark 
Duponchelian  type  rare  in  Britain.  We  have  an  example,  bred  by 
Whittle  from  Shoeburyness  larvae,  in  which  the  inner-marginal  half  of  the 
forewing  is  particularly  brown,  and  the  costa  and  the  lobes  of  the  fore- 
wings particularly  blackish,  with  very  little  white  scaling  in  the  median 
area,  and  practically  none  in  the  lobes,  where,  however,  there  is  a 
distinct  sprinkling  of  black  scales,  only  the  extreme  apex  of  the  front 
lobe  being  somewhat  paler.  Another  example  from  there  is  strongly 
marked  with  scattered  white  scales,  throughout  the  median  and  lobal 
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areas,  the  inner  margin  somewhat  browned.  The  race  has  a  more 
robust  appearance  than  the  Canterbury  examples,  which  are  also 
somewhat  browned  on  the  inner  margin,  as  well  as  the  paler  Cuxton 
specimens.  Barrett  says  that  the  species  is  hardly  variable,  except 
that  often  the  markings  are  hardly  visible ;  but  in  the  most  strongly 
marked  iqpecimens  two  black  dots  are  sometimes  visible  in  the  cilia 
of  the  anterior  lobes  of  the  forewings.  Bankes  writes  {in  litt.) : 
''Somewhat  variable,  the  brown  colour  of  the  fore  wing  ranging  from 
light  brown  to  deep  fuscous,  with  the  whitish  scaling  in  excess  in  the 
former,  and  rather  deficient  in  the  latter,  case;  the  tone  of  the  hind- 
varies  with  that  of  the  forewing,  and  there  is  every  intermediate 
form  between  the  two  extremes.  In  my  lengthy  series,  both  the 
palest  and  the  darkest  specimens  hail  from  the  same  spot  in  Purbeck, 
though  some  Essex  examples  are  hardly  less  pale  than  the  former.  As 
regards  size,  the  largest  individual  therein  expands  19'5mm.,  while 
the  smallest  measures  only  16-5mm."  In  the  Frey  collection,  the 
specimens  from  Frankfurt  are  stronj<ly  sprinkled  with  white  scales ; 
the  two  dots  at  the  end  of  the  fissure  are  developed  into  well-marked 
streaks,  whilst  the  discal  dot  is  also  in  the  form  of  a  streak ;  the  inner 
margin  is  very  little  tinged  with  brown.  The  Ziirich  specimens  in 
the  same  collection  are  rather  large,  also  much  sprinkled  with  white 
scales,  but  the  dots  all  ill-developed  and  the  inner  marginal  area  not 
tinted  with  brown.  The  Begensburg  specimen  is  particularly 
noticeable  for  the  development  of  the  transverse  line  in  the  upper 
lobe  of  the  forewing.  Two  Eelheim  specimens,  bred  from  gentian, 
are  very  like  some  British  examples,  in  which  the  upper  of  the  fissural 
dots  is  modified  into  a  shade  stretching  towards  the  costa.  The 
different  forms  group  themselves  as  follows : — 

1.  Whitish;  the  costal  area  greyish,  with  ill-developed  fissural  and  disoal 
dots=ab.  paUida-obioletat  n.  ab. 

la.  Ab  in  1,  bat  with  well- developed  fissural  and  discal  dots— ab.  pcUlida, 
n.  ab. 

2.  Slaty-grey,  sprinkled  thinly  with  white  scales  medially ;  with  ill-developed 
fissural  and  discal  spots =ab.  ardoisea-ohsoleta,  n.  ab. 

2a.  As  in  2,  but  with  well-developed  fissural  and  discal  dotss^ab.  ardoisea, 
n.  ab. 

25.  As  in  2  or  2a,  but  with  the  inner  margin  brownish =ab.  ardoUea-ftuca^ 
n.  ab. 

2c.  As  in  2a  or  2&,  but  with  the  median  area  strongly  sprinkled  with  white 
scales  medially  from  base  to  apex— ab.  ardoUea-variegataj  n.  ab. 

3.  Dark  slaty-grey,  sprinkled  thinly  with  white  scales  medially ;  with  ill- 
developed  fissural  and  discal  spots =ab.  obscura-obsoletat  n.  ab. 

da.  As  in  3,  but  with  well-developed  fissural  and  discal  dots— ab.  obscura, 
n.  ab. 

36.  As  in  8  or  3a,  but  with  the  inner  margin  brownish =ab.  obicura-fuiea, 
n.  ab. 

8c.  As  in  8a  or  36,  but  with  the  median  area  strongly  sprinkled  with  white 
scales  medially  from  base  to  apex=ab.  obscura-variegaUif  n.  ab. 

4.  Costal  area  blackish-grey ;  inner  margin  brown ;  with  well-developed 
fissural  and  disoal  B]^ta=zophodactylu8*t  Dup. 

The  reference  of  hodgkinsonU  Gregs.,  to  this  species,  as  a  variety,  by 
Barrett  {Ent,  Mo.  Mag,,  xviii.,  p.  180)  and  ourselves  {Pter.  Brit,,  p, 
96),  proves  to  be  quite  erroneous;   Bankes  says  (tn  litt,)  that  the 

*  Duponchel's  description,  **  entirely  dark  brown-blackish,"  etc.,  is  very  poor ; 
his  published  figure  little  better.    Our  diagnosis  here  is  taken  from  both. 
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examples  in  Hodgkinson's  collection  under  this  name,  and  captured  hy 
him,  are  simply  worn  A,  bipunctidactyla. 

COMPABISON    OP   AdKINIA   ZOPHODAGTYLUS   AND    A.    BIPUNCTTOACTYLA. 

The  former  is  nearly  allied  to  bipunctidactyla  and  plagiodactylay  bat 
recognised  at  a  glance  by  the  costal  cilia  from  the  middle  of  the  wing 
to  the  apex  being  white.     The  ground  colour  of  the  anterior  wings  is 
more  of  a  slaty-grey   tint  than   in   bipunctidactyla^  only  the  inner 
margin  having  a  brownish  tinge  (Stainton).      Hofmann  says  (Die 
Deutsch.  Pteroph.,  p.  81)  that,  ''at  the  anal  angle  of  the  front  lobe  of  the 
forewing,  there  are  two  distinct  black  dots,  one  above  the  other,  by  which 
A.  zophodactyliu  may  easily  be  separated  from  all  the  allied  species, 
whilst  at  the  apex  of  the  hind  lobe  the  two  typical  dots  are  to 
be  found."  Although  the  white  edging  along  the  outer  half  of  the  costa 
is  usually  a  clear  indication  of  A.  zophodactylm,  yet  we  have  British 
specimens   that  do  not  clearly  show  this  character;   but,  in  sach 
doubtful  specimens,  the  presence  of  the  two  tiny  black  dots  at  the 
anal  angle  of  the  upper  lobe  of  the  forewing  appears  to  be  an  unfailing 
indication.     It  is  also  markedly  characteristic  that  the  white  scales  in 
A,  zophodactyluSf  are  much  more  irregularly  and  generally  sprinkled 
than  in  A,  bipunctidactyla;   whilst  the  tendency  of  the  discal  and 
fissural  dots  to  form  weak  lineolsB  of  a  grey-brown  rather  than  a 
black  tint,  and  for  the  upper  of  the  fissural  dots  in  addition,  to  fade 
off  into  a  weak  shade  towards  the  costa  are  sufficiently  striking  on 
dose  examination  of  A.  zophodactylus ;  the  apex  of  the  upper  lobe 
appears  also  to  be  usually  rather  more  hooked  in  A,  zopkodactyluJi  than 
in  A,  bipunctidactyla. 

EooLATiNG. — Eggs  were  laid  during  the  last  ten  days  of  July, 
1904,  on  the  green  seed-vessels  just  below  the  flowers  of  Erythraea 
antaurium  (Bankes) ;  eggs  laid  on  the  bases  of  the  flowers  in  some 
numbers,  sometimes  on  one  another  (Bacot).  Some  eggs  were  laid  on, 
or  about,  July  25th,  1904,  by  a  captured  $  ,  also  others  on,  or  about, 
the  same  date  by  a  bred  ?  .  Although  this  bred  2  laid  fertile  ova, 
and  must,  therefore,  have  paired  with  a  bred  S"  >  &nd  the  other,  captured 
in  the  pink  of  condition,  may  perhaps  have  paired  in  confinement, 
the  moths  were  never  observed  in  cop.,  although  they  were  looked  at, 
daily,  at  frequent  intervals  between  7  a.m.  and  11  p.m.  They 
probably  paired  late  at  night,  but  cannot  have  remained  together  for 
many  hours  (Bankes). 

Ovum. — When  first  laid,  greenish-white  (Bankes) ;  of  a  trans- 
parent pale  yellow  colour,  when  far  advanced  in  development  the 
larval  embryo  faintly  seen  within  the  eggshell,  the  ocelli  showing  up 
as  a  dark  spot  on  the  head.  The  surface  is  smooth  and  glistening ; 
there  is  some  wide  and  rather  coarse,  but  poorly  marked,  surface 
sculpturing,  and  this  appears  to  be  very  similar  to  that  on  the  egg 
of  A.  bipunctidactyla — ^longitudinal  corrugations  on  the  sides,  and 
irregular  cell-pattern  on  the  shoulders  and  mioropylar  end.  The  egg 
is  roughly  oval  with  flattened  sides,  but  is  somewhat  irregular 
in  shape.  The  nadir  is  narrower  and  more  rounded  than  the 
micropylar  end,  and  appears  somewhat  pointed  in  contrast  with  it, 
the  tapering  to  base  occurring  on  both  sides  and  edges.  Length 
*4mm.  (two  eggs)  to  *86mm.  (one  egg) ;  width  '28mm. ;  thickness 
•18mm..-2mm.  (Bacot,  July  28th,  1904). 

Habits  of  labva. — Practically  nothing  is  known  of  the  early  life  of 
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the  larva  of  this  species  in  the  spring,  although  we  have  a  note  stating 
that,  until  the  second  moult,  the  young  larvae  mine  the  leaves  of  the  food- 
plant  (W.  H.  B.  Fletcher).  In  the  earliest  days  of  July,  when  the  flower- 
buds  of  Erythraea  centaurium  are  commencing  to  unfold,  the  larvae  are  to 
be  found,  and  continue  from  this  time  onwards,  almost  without  break,  until 
the  end  of  September.    Bankes  says  {in  litt.)  that,  when  quite  young,  the 
larvae  are  most  difficult  to  find,  living  concealed,  at  this  time,  inside  the 
very  small  flower- buds,  and  feeding  on  the  internal  parts  of  the  bud,  and 
of  the  young  seed-vessel  below  it ;  they  move  readily  from  one  flower-bud 
to  another,  entering  the  fresh  one  by  means  of  an  inconspicuous  hole 
bored  through  its  side.      The  affected   bud  generally  shows  some 
yellowish  discoloration  at  the  tip.     The  larvae  of  medium  size  feed 
inside  the  pink  (t.e.,  the  larger)  flower-buds,  their  entrance  holes  being 
more  noticeable  than  before,  but,  when  too  large  to  dwell  comfortably 
therein   any  longer,  tbey  live  externally,   feeding  either  upon  the 
flowers,  or  upon  the  unripe  seeds,  which  are  reached  by  boring  holes 
through  the  sides  of  the  seed-vessels.     These,  upon  which  the  larvae 
are  fond  of  resting,  have,  by  this  time,  together  with  the  stalks  and 
leaves,  already  turned  rather  yellow.     This  is  the  case,  where  he  finds 
the  larva,  even  in  the  beginning  of  July ;  the  larvae,  whose  colour 
admirably  matches  theirs,  being  thereby  rendered  very  inconspicuous 
upon  them.     Bacot  says  (in  litt)  that  the  newly-hatched  larva  of  the 
second  brood  eats  a  minute  hole  through  the  thin,  papery,  outer  covering 
of  the  seed-capsule,  and  may  eat  a  little  beneath  this  before  progressing 
further,  but,  in  most  cases,  it  bores  directly  into  the  seed-capsule, 
leaving  so  slight  a  sign  of  its  entrance,  that  very  careful  search  is 
needed  to  discover  it.     It  does  not  appear  to  attack  the  seeds  at  first ; 
at  any  rate,  the  youngest  found  was  engaged  in  mining  vertically  up 
the  suture,  or  seam,  that  divides  the  central  partition  of  the  seed-case, 
but  it  evidently  starts  on  the  seeds  before  the  first  moult.    By  the  end 
of  July,  and  in  early  August,  1904,  young  larvae  were  already  well 
advanced,  and,  by  August  8th,  the  seed-heads  of  centaury,  on  which 
eggs  had  been  laid  in  mid- July,  contained  larvae,  some  in  their  1st, 
others  in  their  2nd,  instar,  and  yet  others  more  than  half-grown 
(probably  in  their  4th  instar),  whilst  the  seed-pods  showed  no  signs 
of   feeding  larvae  unless  held  against  a  strong  light.     At  this  date 
well-grown  larvae  were  found  on  Erythraea  heads,  collected  July  dOth, 
at  Broxbourne,  ten  larvae  being  then  detected  as  the  result  of  careful 
examination.  [On  the  same  date.  Whittle  writes  that  he  bad  two  larvae 
spun  up  for  pupation  on  the  heads  of  the  foodplant,  picked  three  days 
previously,  and  that  he  had  failed  to  find  larvae  earlier.]    From  this  time 
the  larvae  fed  up  at  a  great  pace  ;   several  of  the  larvae  emerged  from 
the  seed-heads  when  from  5mm.  to  7mm.  in  length,  and  fed  exposed, 
spinning  a  slight  silken  web,  that  drew  together  several  florets  round 
themselves,  for  the  purpose  of  moulting.     They  appear  to  rest  among 
the  buds,  or  on  the  stem  directly  beneath.     The  larva  is  particularly 
quiet  under  examination,  and,  if  not  about  to  moult,  rests  with  its  head 
partly  retracted  and   turned  downwards,  so  that  it  is  difficult  to 
observe,  and  in  this  position  bears  a  strong  general  resemblance  to  the 
larva  of  Adactylus  bennetii.   The  largest  of  these  larvae  began  to  spin  up 
for  pupation  on  August  12th  and  the  following  days,  and  the  first  pupated 
apparently  on  the  17th ;   by  the  20th  many  had  spun  up,  and  the  first 
moth  appeared  on  August  27th,  the  last  about  September  20th  (Bacot). 
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Lambillion  notes  {Rev,  Mens.  Soc.  Knt.  Namur,  1904,  pp.  60-51)  that 
the  larva  rests  lengthwise  on  the  branches  of  the  foodplant,  its  head 
raised.     It  appears  sluggish,  its  movements  are  ver}'  slow,  and,  at  tlje 
least  touch,  it  falls  to  the  ground ;  when  it  wishes  to  feed,  it  crawls 
into  the  angles  of  the  floral  stems,  attacks  a  capsule,  generally  from 
below,  eating  with  rapidity  ;  sometimes,  after  its  meal,  it  rests  near  th.e 
attacked  capsule,  but  more  often  goes  back  to  the  stem.     He  says  that 
its  colour,  size,  and  form   make  it  astonishingly  like  the  stems  and 
flowers  of  the  foodplant,  and  it  wants  a  keen  eye  to  discover  it ;  so 
difficult  is  this,  that,  after  having  carefully  examined  the  stems  of  a 
bunch  of  flowers  with  a  lens,  and  failed  to  find  larves,  they  may  be  found 
some  days  afterwards,  when  almost  adult.   One  suspects,  however,  that 
this  is  due  less  to  the  protective  resemblance  exhibited  than  to  the  fact 
that,  by  this  time,  they  have  left  the  inside  of  the  capsules,  and  have 
become  external  in  their  habits.     Schmid  observes  {BerL  Ent,  Zeits., 
viii.,  p.  65)  that  the  larva  lives  from  the  end  of  July  till  September, 
commonly,  in  many  places,  on  Krythraea  centauHuni^  usually  in  the 
green  seed-capsules,  which  it  empties ;  the  light- brown  frass  that  is 
thrown  out  revealing  the  presence  of  the  larva.     He  says  that  it  is 
possible,  by  selecting  the  affected  plants,  for  one  to  collect  comparatively 
few  plants,  and  obtain  daily  a  number  of  larvas  which  are  about  to 
leave  the  capsules  for  pupation,  and  that,  even  after  the  earliest 
imagines  have  emerged,  and  pupsB  of  various  ages  are  obtainable, 
larvaB  still  continue  to  come  out  of  the  capsules.     This  was  probably 
the  origin  of  Kaltenbach's  note,  that  the  larvsB  feed  in  the  green 
seed-capsules,  eating  the  contents,  and  keeping  well  concealed,  but 
protruding    yellowish -brown    frass.        8chmid,    however,    in    1887, 
records    {Lep.    Faun.    Regensb,,    p.    202)    that    he    discovered    the 
larvsB   feeding,  not   only  on    the    flowers    and    green    capsules    of 
Erytkraea  centaunutn,  but    that    he    found    many  more    later,    on 
Gentiana  gennanica.     Bossier  al^o  notes  it  as  feeding,  in  Nassau,  on 
the  flowers  and  seeds  of  Erytkraea  centaxiHum^  and  refers  to  Schmid 
having  also  bred  it  from  the  green  capsules  of  Gentiana  germanica, 
Sorhagen  records  that,  in  Brandenburg,  it  feeds  in  the  seed-capsules 
of  Erytkraea  littoralis  as  well  as  E,  centaurium.    Stoudel  and  Hofmann 
observe  that,  in  Wiirttemberg,  the  larvae  live  very  much  concealed, 
eating  out  the  green  capsules  of  E.  centaurium  till  they  are  quite  empty, 
the  ejected  excrement  betraying  their  presence.     Hofmann  notes  (Die 
Deutsck.  Pteropk.y  p.  82)  that  **  the  larvae  live  in  July  and  in  September, 
in  the  blossoms  of  Erytkraea  centaurium  and  Gentiana  germanica"   The 
time,  at  which  larvae  maybe  found,  appears  to  depend  on  the  season,  and, 
in  different  seasons,  may  extend  from  late  June  until  the  end  of  Septem- 
ber or  beginning  of  October.     Until  the  flowering  shoots  of  Erytkraea 
centatirium  are  well  formed,  and  the  larvae  of  the  early  brood  fairly  well- 
grown,  nothing  whatever  is  known  of  the  habits  of  the  larva,  except  the 
statement  of  Fletcher,  already  noted,  that,  until  the  second  moult,  the 
young  larvae  mine  the  leaves  of  the  foodplant.     The  variation  in  the 
length  of  larval  life  is  considerable,  and  hence  the  two  recognised 
broods  overlap,  whilst  the  possibility  of  a  partial  third  brood  is  not  at 
all  remote.      Jeffrey  notes  {Ent.  Mo.  Mag.,  ii.,  p.  165)  that,  near 
Saffron  Walden,  towards  the  end  of  August,  1865,  he  found  larvie 
feeding  on  seeds  of  Erytkraea  centannum,  growing  in  a  wood  ;  these, 
however,  were  late  examples,  as  imagines  were  already  on  the  wing. 
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Ghregson  says  the  larvse  are  to  be  found  in  July,  August,  and  September, 
the  time  of  their  being  full-fed  varying  much  in  different  seasons.  As 
t6  the  variation  of  the  dates  of  finding  larvae  we  note :  Larvae  taken 
August,  1859,  in  the  capsules  of  Cklora  perfoliata,  pupated  September 
2Kid,  etc.,  imagines  appeared  a  few  days  later  (Henslow) ;  August  8th, 
1868,  at  Wallasey  (Bagonot) ;  fullgrown  larvae  and  pupae  mid- August, 
1888,  at  Cattistock  (Parmiter) ;  August  11th,  1884,  in  the  Isle  of 
Purbeck,  imagines  bred  September  2nd-14th  (Bankes) ;  two  larvae 
September  2nd,  1887,  at  Yentnor  (South) ;  larvae  August  1st,  1892, 
in  Tilgate  Forest,  also  in  July,  1898,  over  a  hundred  larvae  being  found 
ill  a  bag  of  foodplant  obtained  in  Addington  Park  (Sheldon) ;  fullfed 
larvae  preparing  for  pupation,  noticed  among  collected  foodplant  on  July 
27th,  1901,  the  Erytkraea  collected  at  Shoeburyness  a  few  days  earlier 
(Whittle) ;  larvae  of  various  sizes  obtained  in  the  Isle  of  Purbeck, 
July  4th-5th,  1904,  pupated  in  a  few  days,  and  imagines  appeared 
from  July  17th-25th ;  these  (and  captured  ^  at  same  time)  laid  eggs, 
larvae  from  which  were  fullfed  and  pupated  August  17th  onwards, 
imagines  appeared  August  27th- September  20th  (Bankes).  In  Hesse, 
at  Mombach,  larvae  were  taken  in  July  (Bossier) ;  in  Brandenburg 
they  are  to  be  found  from  the  end  of  July  to  September  (Sorhagen) ; 
in  Bavaria,  larvae  occur  in  August  (Schmid),  and,  in  Wiirttemberg, 
in  July  and  again  in  September  (Steudel  and  Hofmann).  An 
account  of  the  habits  of  this  species  is  given  by  de  Vries,  in  Sepp's 
Ned.  Ins.,  vi.,  p.  177,  pi.  xlv.,  figs.  1-8. 

Labva. — First  instar :  Very  small  larva,  about  to  moult  for  the 
first  time  ;  skin  pale,  whitish,  glistening,  no  spicules ;  segments  with 
well-marked  incisions,  but  subsegments  poorly  marked  ;  the  body 
tapering  somewhat  posteriorly ;  the  prothorax  rather  long ;  the  head 
small,  polished,  smoky-black  in  tint ;  scutellum  and  anal  plates  paler. 
Under  ^in.  objective,  the  hairs  appear  short,  bristle-like,  pale  in 
colour,  without  thorns,  slightly  knobbed  at  apex;  although  no 
spicules  are  present,  a  granular  spotting  appears  beneath  the  skin, 
probably  the  spicules  of  the  next  instar  showing  through.  Spiracles 
raised,  black-rimmed,  not  very  tall,  but  showing  up  conspicuously.  The 
tubercles  form  small  chitinous  plates,  with  raised  buttons  as  hair- 
bases  ;  on  the  meso-  and  metathorax,  i  and  ii  are  on  the  same  basal 
plate,  as  also  are  iii  and  iv ;  in  these  pairs  of  hairs  the  inner  i  and  upper 
iv  are  much  the  smaller ;  v  bears  a  single  long  hair.  On  the  abdominal 
segments,  the  setae  of  i  and  ii  are  set  trapezoidally,  i,  the  smaller,  being 
some  distance  in  front  of,  and  inner  to,  ii ;  iii  is  close  above  the  spiracle, 
iv  and  v  on  the  same  plate  beneath  spiracle,  v  being  the  smaller,  and 
upper,  hair.  The  hairs  on  the  head  are  small  and  pointed,  not 
knobbed,  but  there  are  two  large  ones  towards  the  crown  that  are 
slightly  knobbed.  The  faintly  marked  subsegments  appear  to  be  two 
on  the  thoracic,  and  three  on  the  abdominal,  segments  (August  Gth, 
1904).  Second  instar:  There  is  now  a  well-developed  coat  of  coarse 
black  spicules.  Penultimate  instar  (ready  to  moult) :  7mm. •9mm.  in 
length.  A  rather  slender,  cylindrical,  larva,  with  the  usual  long 
prolegs,  and,  when  at  rest,  its  body  well  above  the  resting-surface. 
The  body  tapers  gradually,  and  markedly,  backwards  from  the  2nd 
abdominal  segment.  The  segments  are  well-marked,  with  fairly  deep 
incisions,  especially  ventrally,  but  the  segments  are  not  noticeably 
swollen  dorsally  or  laterally ;  the  spiracles  are  placed  well  up  on  the 
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Bides  at  about,  or  rather  above,  the  middle.  The  bead  is  small^ 
rounded,  polished,  pale  brown  in  colour,  slightly  mottled  with  darker 
on  the  cheeks ;  it  bears  a  few  scattered,  and  rather  weak,  tapering, 
hairs ;  the  ocelli  situated  on  a  dark  patch.  The  prothorax  is  small, 
and  the  first  pair  of  legs  appears  somewhat  weak  in  comparison  with 
the  others;  the  scutellar  plate  is  not  conspicuously  coloured,  bat 
carries  some  black  spotting  on  its  posterior  dorsal  half,  bordering  the 
median  line;  it  has  also  a  noticeable  feature  in  the  two  depressed 
dark-coloured  spots,  situated  about  midway  between  the  mediodoraal  line 
and  the  spiracles.  The  spiracles  are  not  highly  raised,  but  form  a 
somewhat  conspicuous  feature,  as  they  are  rimmed  with  black.  The 
skin  is  wrinkled,  but  the  subsegmentation  is  only  poorly  marked ; 
there  are  three  subsegments  on  the  meso-  and  metathorax,  and  four 
on  the  abdominal  segments,  but  only  one  of  these  is  strongly  marked 
dorsally,  and  this  is  the  one  that  is  normally  present  between  tubercles 
i  and  ii.  The  skin  bears  a  thickly-set  coat  of  rather  coarse  skin-points, 
or  short,  stout,  spicules,  but,  as  these  are  not  distinctively  coloured, 
they  are  not  conspicuous.  There  is  some  variation  as  regards 
coloration  among  the  larvae,  possibly  due  to  age,  the  larger  ones  being 
of  a  more  vivid  green.  They  have  a  dark  mediodorsal  line,  the  dorsal 
area  on  either  side  being  pale  olive-brown ;  there  is  a  dark  subdorsal 
line,  not,  however,  so  heavy  as  the  mediodorsal,  and  this  is 
bordered  faintly  above,  and  more  strongly  beneath,  with  dull  white ; 
the  sublateral  and  ventral  areas  are  paler  and  brighter  green. 
In  the  older  (better-grown),  larvce,  the  back  is  pale  and  brighter 
green,  the  dorsal  stripe  is  paler  and  more  transparent-looking, 
whilst  the  upper  white  border  to  the  subdorsal  stripe  is  much 
stronger,  but,  below,  becomes  a  narrower  and  irregular  broken  line ; 
there  is  also  a  narrow,  white,  lateral  line,  which  I  cannot  trace  in  the 
younger  larvae.  When  the  larva  is  feeding,  and  in  positions  of  stress, 
the  muscular  band  beneath  the  spiracles  is  rendered  conspicuous, 
suggesting  a  lateral  flange,  which  disappears  when  at  rest.  The 
tubercles  are  small,  low,  skin-elevations,  hardly  warts  (and  can  only  be 
so  termed  in  a  very  loose  sense) ;  they  are,  however,  distinctly  removed 
from  the  single-haired  primitive  stage,  the  allowance  being  one 
additional  hair  for  i,  ii,  and  iii,  but  not  for  iv  and  v.  There  may  also 
be  another  very  small  dark-coloured  bristle-like  hair  associated  with  i 
and  ii,  but  not  with  iii.  In  addition  to  these,  there  are  a  few  scattered 
skin-surface  hairs,  and  these  are  dark-coloured,  and  very  short  and 
bristle-like,  with  knobbed  tips,  the  greater  number  arranged  in 
proximity  to  the  mediodorsal  line.  The  primary  hairs  are  stout, 
tapering,  curved,  and  slightly  knobbed  at  the  tips,  and  minutely 
thorned  or  serrated.  On  the  meso-  and  metathorax,  i  and  ii  are  con- 
joined at  the  base,  the  lower  group,  iii  and  iv,  being  two  hairs  on  a 
conjoined  base ;  the  subprimary  is  a  single  hair,  and  v  and  vi  a  double- 
haired  tubercle  posterior  to  it,  with  another  double  hair,  vii,  beneath. 
On  the  abdominals,  i  and  ii  are  widely  separated,  but  nearly  in  line 
with  one  another,  iii  well  down  towards  the  spiracle,  iv  and  v  with 
biises  on  the  same  raised  skin-area,  but  with  actual  hair-bases  apart, 
perhaps  rather  further  so  than  is  normal.  Although  there  is  no 
postspiracular  accessory  tubercle  present,  there  appear  to  me  to 
be  indications  that  the  lower,  and  perhaps  also  the  upper,  will  be 
developed  in  the  next  skin  (Bacot,  July  7th,  1904).    Final  instar  (full- 
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grown) :  Of  a  sickly  yellowish-green  colour,  with  a  red  dorsal  line  or 
rather  band.  In  form  cylindrical,  tapering  rapidly  at  each  end,  from 
mesothorax  forwards,  and  from  7th  abdominal  backwards.  Each  seg- 
ment has  a  feature,  common  in  ** plume"  larvsB,  but  decidedly  marked  in 
this  species,  viz.,  the  segment  is  cylindrical,  and  ranges  with  its  fellows, 
but  the  incisions,  even  in  the  smaller  larvsB,  have  little  of  the  appear- 
ance of  one  segment  folding  over  the  other,  but  each  is  a  wedge-^aped 
groove,  rather  sharply  cut  on  the  general  cylindrical  outline,  which  is 
also  slightly  affected  by  the  subsegmentation,  each  segment  being 
divided  into  a  rather  large  anterior,  and  a  smaller  posterior,  subsegment, 
and  the  latter  again  subdivided  into  two  by  a  slightly  less  marked  line. 
As  to  colouring,  there  is  a  good  deal  of  difference  as  to  the  amount  of 
red.  There  is  always  the  dorsal  band,  which  does  not  reach  so  far  out  as 
tubercle  i.  Then  there  is  a  broad  line,  occupying  nearly  half  the  space 
between  ii  and  iii,  which  is  often  wanting,  especially  in  older  larvas. 
There  is  often  also  a  suffused  reddish  coloration  round  the  spiracles. 
I  should  imagine  a  wholly  red  larva  a  probable  variety,  but  I  have  not 
seen  one.  In  a  larva  in  which  the  subdorsal,  normally  red,  line  is  of  an 
olive-green,  its  upper  and  lower  margins  are  bounded  by  a  yellow  line,  the 
lower  one  being  waved,  arched  up  over  the  spiracle,  and  downwards  on 
the  2nd  of  the  three  subsegments.  It  has  the  appearance  of  resulting 
from  subcutaneous  material  (fat  bodies  ?) ;  a  little  way  below  iv  and  v 
is  another  pale  line,  almost  white  rather  than  yellow.  On  the  red  dorsal 
band  is  a  diamond-mark  on  each  segment,  formed  by  four  yellowish 
lines ;  the  two  front  ones  are  on  the  latter  half  of  the  Ist  subsegment, 
and  diverge  backwards,  the  other  two,  on  the  posterior  subsegments, 
reverse  this  arrangement,  and  fall  a  little  short  of  the  posterior 
margin  of  the  segment.  There  is  also  a  curious  brown  spot,  just 
outside  each  external  angle.  The  tubercles  are,  i,  with  a  hair 
(O'Smm.)  directed  slightly  forwards,  and  a  short  posterior  hair ;  it 
is  just  behind  the  middle  of  the  1st  subsegment ;  ii,  on  the  middle 
of  the  2nd  (or  8rd)  subsegment,  has  an  upright  hair,  such  as  that  on 
i,  and  one  short  posterior  hair ;  iii  also  has  one  long  hair  and  a  posterior 
shorter  one ;  iv  and  v  are  apparently  very  close  together,  but  not 
conjoined,  the  anterior  being  a  little  upper,  length  about  O'Smm. ; 
vi  is  low  down  at  the  posterior  margin  of  the  segment,  with  a  backward- 
directed  hair ;  below  this  are  three  hairs  above  the  proleg ;  one  of 
these  does  not  seem  to  be  one  of  the  usual  three  in  this  position,  but 
is  rather  higher  up.  To  revert  to  the  subsegmentation — the  subseg- 
ments extend  down  to  below  iv  and  v ;  the  2nd  subsegment  curling 
round  under  the  1st  and  8rd  subsegments,  preserving  its  distinctness, 
however,  and  all  ending  in  a  marked  **  flange  '* ;  below  this  is  another 
flange,  with  an  anterior  and  posterior  prominence  ;  the  anterior 
has  a  secondary  hair  or  two,  the  posterior  carries  vi.  There  is 
again  a  sulcus  below  this  flange,  as  well  as  above,  dividing  it  from 
the  subspiracular  (carrying  iv  and  v)  flange.  The  spiracles  are 
hemispherical  brown  bosses,  with  the  spiracular  opening  at  top. 
The  general  skin-surface  is  finely  spiculated.  Secondary  hairs  are 
variable ;  they  are  very  short,  and  either  white  or  brown-black.  The 
latter  are  always  present  on  the  dorsal  red  line,  and  sometimes  on  the 
lower  one ;  in  one  larva  there  is  one,  and  sometimes  two,  between  (or 
slightly  above)  tuberces  iv  and  v.  One  larva  has  no  white  secondary  hairs ; 
another  has  a  little  row  along  the  anterior  and  posterior  borders  of  each 
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segment.  The  second  hairs  of  tubercles  i,  ii,  and  iii,  have  the  appear- 
ance of  being  rather  more  strongly  developed  skin-hairs,  as  there  is  no 
raised  boss  marking  the  tubercle  of  the  large  hair  (Chapman,  August 
17th,  1904).  The  larva  is  well-figured  by  de  Vries  in  Sepp*s  Neder- 
landsche  Insecten,  vol.  vi.,  pi.  xlv.,  figs.  1  and  2.  Adult  (fullgrown)  : 
Slightly  less  than  -6in.  in  length  ;  of  proportionate  bulk  ;  head  much 
smaller  than  the  2nd  segment  (prothorax),  the  lobes  rounded  and 
polished ;  body  cylindrical  and  uniform,  tapering  a  little  posteriorly; 
segmental  divisions  fairly  defined,  and  a  tuft  of  several  short  hairs 
springs  from  each  of  the  indistinct  tubercles  (Porritt).  The  small 
head  is  blackish-yellow,  with  two  small  black  spots;  the  mandibles 
brown,  as  also  are  the  legs  ;  the  prolegs  on  the  other  hand  are  of  the 
colour  of  the  body.  Length  when  fullgrown  4-5  lines ;  colour  yellow- 
green  with  darker  dorsal  line,  and  a  lateral  line  of  the  same  colour, 
but  less  distinct.  The  segmental  incisions  are  deep,  and  short. 
Scattered,  light  brown,  hairs  are  visible  all  over  (Schmid). 

Variation  of  larva. — The  larvae  are  very  variable,  not  only  in 
ground  colour,  but  also  in  markings ;  some  have  a  red  dorsal  stripe, 
some  a  pinkish  one,  others  have  scarcely  any  trace  of  dorsal  or  other 
longitudinal  markings  (Tutt).  In  colour  there  are  two  extreme 
varieties  among  the  larvae,  which,  in  the  different  individuals,  vary 
between  these  forms.     These  extremes  are : — 

1.  The  ground  colour  a  delicate  pale  ^preen,  strongly  tinged  indeed  with 
yellow;  head  pale  yellowish-green,  the  mandibles  and  ocelli  brown;  the  medio- 
dorsal  stripe  dark  green  or  purple  in  different  specimens ;  the  subdorsal  stripes 
yellow,  and  there  are  two  other  fine,  but  very  faint,  yellow,  lines,  one  above,  and 
the  other  below,  the  spiracles;  segmental  divisions  also  yellow;  spiracles  black, 
very  narrowly  encircled  with  white.  Ventral  surface,  legs,  and  prolegs  uniformly 
pale  yellowish-green. 

2.  The  ground  colour  brownish-yellow ;  head  also  brownish-yellow,  freckled 
with  brown  ;  mediodorsal  stripe  broad,  bright  purple ;  subdorsal  stripes  also  brood, 
but  of  a  much  less  distinct  duU  pale  purple,  and  having  a  fine  white  line  running 
through  them  ;  a  narrow  purple  line,  edged  with  white,  extends  along  the  spiracular 
region.    Ventral  surface,  legs,  and  prolegs  uniformly  pale  yellowish-brown  (Porritt). 

Jeffrey  describes  the  larva  as  *^  dull  dark  green,  and  more  sparingly 
clothed  with  hairs  than  is  usual  in  plume  larvae."  Gregson  notes  it 
as  "  light,  yellowish' green,  semi-transparent,  with  a  very  narrow, 
claret- coloured,  dorsal  line,  commencing  on  the  mesothorax  and  dying 
away  as  it  approaches  the  anal  segment ;  the  subdorsal  and  spiracular 
lines  not  visible  in  some  specimens,  in  others  faintly  noticeable  as 
light  lines." 

FooDPLANTS.  —  Erythraea  centaur ium  (Schmid),  E.  pidcheUa^  E, 
littoralu  {hamhiilion),  Chlora  />^oZui ta  (Henslow),  Qentiana  germanica 
(Schmid  and  Hofmann). 

Parasites. — From  the  few  larvae  retained  in  1904,  one  or 
two  parasites  were  bred.  Of  a  ^  sent  to  Morley  for  report, 
the  latter  notes  :  ''  The  single  ^  Apanteles  received,  and  bred  from 
A.  zophodactylus,  appears  to  be  (probably)  the  undescribed  ^  of 
Apantelescontatninatus,  Hal.,  but  I  cannot  be  sure  of  this  in  the  absence 
of  the  $  ,  which  has  been  bred  in  England  from  an  undetermined 
larva,  mining  the  leaves  of  Arctostaphylos  uva-ursi  "  (Bankes). 

Pupation. — The  fullfed  larva  spins  a  silken  pad,  generally  selecting 
a  stalk  of  the  foodplant  to  which  it  attaches  itself  in  the  ordinary 
Alucitid  position,  and  then  pupates  usually  head  downwards  (Tutt). 
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The  position  chosen  hy  the  larva  for  pupation  is  usually  on  the  stem 
near  the  flowers,  to  the  spinning  on  which  it  attaches  itself  by  its 
cremaster,  in  a  position  often  oblique  or  semi-vertical,  the  head  turned 
upwards.  Owing  to  its  colour,  form,  and  the  position  that  it  occupies 
on  the  stem,  one  can  easily  mistake  it  for  a  withered  flower,  the  corolla 
of  which  has  fallen ;  the  similarity  is  absolute  (Lambillion).  The 
inverted  position  is  almost  invariable.  The  pupa  can  throw  itself 
back  by  bending  (dorsad)  the  free  abdominal  segments,  and  when  it 
does  so,  the  head  points  in  precisely  the  opposite  direction  to  that  it 
has  when  at  rest.  This  is  more  movement  than  the  Platyptiliid  (sens, 
rest.)  pupsB  have,  and  much  more  than  the  hairy  Alucitid  pupse  show. 
The  pupa  also  has  this  attitude  when  the  moth  has  emerged  (Chapman). 
The  pupa  is  well  shown  as  to  usual  positions  and  attitudes  by  Sepp, 
loc.  cit.,  figs.  8, 4,  5,  and  6.  Lambillion  notes  the  pupal  stage  as  being 
from  ten  to  twelve  days. 

Pupa. — A  long,  narrow,  straight,  smooth  pupa,  variable  in  colour ; 
a  prominent,  but  not  sharp,  frontal  beak ;  dorsal  flange-ridges  running 
down  the  first  three  abdominal  segments  on  either  side,  beginning 
with  ridges  near  the  middle  line  on  the  mesothorax,  but  so  smoothed 
down  as  to  be  easily  overlooked.  The  green  specimens  have  more 
or  less  of  a  pink  dorsal  line  or  band,  reduced  in  the  greenest  specimen 
to  a  faint  tinge  on  the  thoracic  segments  and  on  the  final  abdominal 
segments.  The  actual  form  of  the  pupa  is  that  common  to  the 
smooth  pupsB  of  the  Platyptiliid  '* plumes,"  viz.,  with  somewhat  swollen 
thorax,  diminishing  rather  suddenly  to  the  abdomen,  thence  a  very 
trifling  diminution  until  tbe  final  tapering  of  the  7th  to  10th 
abdominal  segments.  In  some  specimens  the  thoracic  thickening  is 
wanting,  in  others  it  is  best  seen  laterally,  in  others  dorsally,  and  in 
some  it  is  very  marked.  Each  segment,  from  the  4th  abdominal 
onwards  to  the  7th  and  8th  abdominals,  has  very  numerous,  trans- 
verse, fine  wrinkles.  On  the  1st  abdominal  segment  these  are  absent, 
on  the  2nd  they  are  faintly  indicated,  and  on  the  8rd  are  quite  distinct 
in  a  mounted  specimen.  On  the  4th  abdominal  they  may  be  counted 
21  in  number  just  below  tubercles  iv  and  v,  but  as  they  do  not  each 
continue  round  the  whole  segment,  but  fade  out  here  and  there,  they 
difler  at  other  parts  of  the  segment,  e.g.,  on  this  same  segment  only  16 
are  reasonably  definite  at  the  horizon  of  tubercle  vii.  The  finer  sculp- 
turing is  very  elaborate.  Most  of  the  allied  "  plume  *'  pupae  have  a 
similar  finer  sculpturing,  of  rounded  pits,  or  of  spiculse,  but  it  may  be 
owing  to  the  much  greater  delicacy  of  the  pupa-case  of  A.  zophodactyhis, 
that  a  good  deal  more  of  the  detail  of  which  this  consists  is  easily  seen 
in  a  mounted  specimen.  Continuing  the  examination  of  the  4th 
abdominal  segment,  we  find  the  posterior  intersegmental  portion  nearly 
colourless,  except  its  margin,  where  it  touches  the  solid  portion  of  the 
segment ;  here  it  is  darker  even  than  that,  and  is  probably  quite  as 
solid,  illustrating  how,  even  in  the  movable  segments,  the  interseg- 
mental subsegment  is  capable  of  solidification,  as  wIb  find  it  in  the 
fixed  segments  of  many  pupae.  This  portion  is,  as  usual,  sculptured 
into  cells  essentially  hexagonal,  but  so  far  irregular,  and  with  their 
transverse  (to  segment)  diameters  so  elongated,  that  they  might  be 
regarded  as  spaces  between  fine  ribs  running  round  the  segment,  and 
anastomosing  at  regular  short  intervals.  In  the  coloured  marginal 
portion,  the  dark  ribs  and  colourless  cells  make  a  marked  contrast ;  on 
the  colourless  (movable  and  flexible)  portion  the  ribs  ate  barely  marked. 
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yet  it  is  easy  to  see  that  each  cell  contains  a  central  spot  (probably 
raised  as  an  incipient  spicule).  Passing  in  the  other  direction,  t.^., 
forwards  into  the  solid  and  ribbed  portion  of  the  segment,  the  surface 
is  seen  to  be  divided,  in  precisely  the  same  way,  by  raised  lines  into  cells 
of  the  same  size  and  form,  as  those  of  the  intersegmental  membrane, 
excepting  that  the  cells  are  more  usually  hexagonal,  and  are  more 
often  formed  by  lines  between  the  transverse  lines  than  by  simple 
anastomosis.  These  cells  are  dark  in  tint,  t.«.,  darker  than  the  dividing- 
lines,  and,  in  the  c^entre  of  each,  there  is  a  large  transparent  (or  pale) 
spot,  giving  the  appearance  of,  and  probably  being,  a  pit,  that  is 
more  easily  seen  than  the  cell  containing  it.  It  occupies  almost  the 
whole  width  of  the  cell,  but  leaves  its  ends  unoccupied,  the  cells  being 
as  noted,  longer  (transversely  to  segment)  than  wide.  In  the  centre 
and  forward  part  of  the  segment,  this  is  less  so,  and  the  hollows  occupy 
so  much  of  the  cells,  that  the  unoccupied  portion  of  the  cell  is  not 
easily  distinguished  from  the  lines  dividing  the  cells.  At  the  anterior 
margin  of  the  segment,  the  pits  are  wanting,  and  the  cells  and  lines 
dividing  them  are  a  little  obscure,  but  there  are  present  numerous  fine 
points  or  spicules  ;  these  arise,  not  from  the  centres  of  the  cells,  but 
from  the  angles  where  the  lines  dividing  them  meet.  Laterally  they 
occupy  three  or  four  rows  of  the  larger  ribs,  ventrally  eight  or  nine, 
dorsally  three  or  four.  The  2nd  and  8rd  legs,  with  the  proboscis,  form 
a  free  continuation  of  the  appendages  nearly  as  far  as  the  end  of  the 
6th  abdominal  segment  (all  are  fixed,  as  usual,  to  the  end  of  the  drd 
abdominal  segment).  Though  the  pupa  is  so  smooth,  there  are  the 
usual  tubercular  hairs,  minute  clubbed  batons,  those  on  i  and  iii  directed 
forwards,  on  ii  backwards,  those  on  the  lateral  and  ventral  ones  (on 
exposed  surfaces)  seem  to  be  all  present ;  length  of  that  on  vii  about 
0*046mm.,  of  the  others  about  0-04mm.  These  batons  are  short  and 
curved  (those  on  vii  are  rather  longer  and  straighter),  thickest  at  their 
ends,  and  colourless ;  they  are  of  the  same  character  as  those  on  the 
pupsB  of  Agdistis,  AdactyluSf  and  Platyptilia,  indeed,  by  comparison, 
the  hairs  of  the  pupse  of  Platyptilia^  though  short,  thick,  and  blunt- 
pointed,  are  ordinary  hairs,  since  they  taper  equally  for  their  whole 
length,  whilst  these  are  apically  distended.  Strictly,  though  PlatyptiUa 
associates  itself  with  Stenoptilia  and  Agdistis  in  the  minuteness  of  the 
tubercular  hairs  of  the  pupa,  it  does  not  do  so  in  the  form  to  more 
than  a  very  slight  degree.  The  hairs  on  the  pro-  and  mesothorax,  and 
on  the  vertex,  are  even  smaller,  but  are  clubbed  in  form.  The  1st  legs 
end  at  about  the  end  of  the  wings  (end  of  8rd  abdominal  segment);  the 
proboscis  is  hidden  beneath  them  towards  their  tips,  and,  though 
exposed  beyond  them,  is  not  very  distinct  till  towards  its  extremity, 
where  it  is  apt  to  be  more  tinted.  The  forward  set  of  cremastnd 
hooks  contains  about  40  in  number  on  each  side,  and  the  terminal  set 
is  apparently  more  numerous,  but  they  are  so  crowded  and  obscured 
by  silk,  that  actual  counting  appears  hopeless.  The  form  of  the  hooks 
is  a  little  special.  It  is  as  though  the  end  of  a  needle  had  been  bent 
back  round  a  fine  rod,  and  the  new  end  then  sharpened,  but  there 
remains  a  rounded  hollow  in  the  concavity  of  the  bend  where  the 
supposed  rod  was  used  to  bend  them  round;  in  a  few  instances  it 
is  a  little  closed  up.  Amongst  the  forward  hooks  the  surface  is  finely 
spiculated;  their  length  is  about  0*06mm.  The  hindwing  reaches  just 
past  the  spiracle  of  the  2nd  abdominal  segment ;  the  spiracle  has  the  usual 
appearance  of  being  thrust  back.   The  forewing  has  the  usual  long  point 
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supporting  the  free  appendages.  The  cover  of  the  prothoraoio  spiracle  is  a 
lairod,  little,  oval  plate,  with  fine  sferis  or  wrinklings.  The  pupa  is  usu- 
ally so  colourless  and  delicate  that,  when  mounted  in  *' Canada  balsam," 
hardly  any  structure  is  observable  (Chapman,  August  80th,  1904). 
The  pupa  is  slender,  and  nearly  (if  not  quite)  as  long  as  the  fullgrown 
larva;  it  is  of  almost  uniform  width,  the  last  two  segments  only 
tapering  to  the  anal  point.  It  is  glossy  and  cylindrical,  but  there  is  a 
depression  on  the  thorax  and  front  abdominal  segments;  the  snout 
and  top  of  the  thorax  are  prominently  and  sharply  defined ;  the 
leg-cases  extend  a  long  distance  down  the  front  of  the  abdomen,  but, 
before  the  end,  become  detached  from  it.  The  ground  colour  is  yellow, 
but  is  almost  hid  with  a  deep  pink,  which  is  suffused  all  over  the 
surface,  and  almost  forms  a  stripe  from  the  head  through  the 
abdominal  segments ;  wing-  and  leg-cases  dingy  olive,  tinged  with  pink 
(Porritt).  The  pupa  is  naked,  of  a  beautiful  soft  green  or  reddish  tint; 
blunted  anteriorly,  and  showing,  before  the  lighter  vertex,  a  carmine- 
red  stripe,  which  is  gradually  lost  towards  the  anal  point  (Schmid^. 

Variation  of  pupa. — As  may  be  assumed  from  what  has  been 
written  in  the  last  paragraph,  the  pupie  vary  almost  to  the  same  extent  as 
the  larvsB,  some  are  green,  others  are  quite  red,  and  there  are  many 
intermediate  forms  (Tutt).  Oregson  describes  it  as  ''purplish  flesh- 
colour,  the  wing-cases  changing  to  dark  purple-brown  about  two  weeks 
after  pupation.*'  Chapman  notes  it  as  "  usually  of  reddish  colour ;  a 
large  proportion,  however,  green,  and  no  doubt  the  proportion  of 
each  depends  on  environment,  since  two  or  three  that  have  fixed 
themselves  low  down  are  greyish-green,  or  very  dull  brownish-red. 
Some  of  the  greenest  pupae,  especially  after  the  eyes  take  a  dark  tint 
as  the  imago  matures,  have  the  head  and  appendages  adjacent,  and 
even  the  wings,  nearly  white,  especially  the  beak,  reminding  one  much 
of  some  Platyptiliid  pupae,  especially  that  of  Gillmeria  paUidactyla 
(bertrami),**  Lambillion  says  {Rev,  Mens,  Soc,  Ent,  NamuVj  1904,  p. 
51)  that  he  has  observed  that  before  emergence  the  ^  pupa  scarcely 
changes  colour,  whilst  that  of  the  $  becomes  blackish-brown. 

Time  of  appearance. — Early  specimens  of  this  species  are  occasion- 
ally taken  in  Britain,  for  we  have  an  example  in  our  collection  of  our 
own  capturing  labelled  ''  end  of  May,  1889 :  Orpington,"  and  Zeller 
has  recorded  an  April-caught  specimen,  as  also  has  Brabant.  Besides 
these,  there  appear  to  be  two  broods  of  this  species  in  Britain, 
the  imagines  of  the  first  appearing  from  the  middle  to  the  end 
of  July  (from  larvae  coincident  with  the  early  flowers  of  Erythraea)^ 
the  other,  from  the  end  of  August  to  October,  varying  consider- 
ably, not  only  in  different  seasons,  but  also  in  the  same,  and 
even  in  the  same  brood  (the  larvae  feeding  on  the  seeds  of  their  food- 
plant).  Little  is  known  of  the  larvae  of  the  first  brood,  the  only 
records  we  have  being  the  rearing  of  imagines,  July  20th,  1886, 
and  following  days,  from  larvae  collected  the  first  week  of  July 
near  Dover;  imagines  taken  July  6th,  1898,  at  Cuxton,  fully 
out  and  abundant  by  July  22nd,  on  the  same  ground  (Tutt); 
imagines  captured  August  1st,  1889,  July  lOth-llth,  1908  (all  worn), 
and  July  22nd,  1904  (fresh) ;  others  bred  July  17th-25th,  1904,  from 
larvae  taken  July  4th-5th,  in  the  Isle  of  Purbeck  (Bankes) ;  imagines 
bred  July  27th-August  8th,  1904,  from  larvae  taken  July  19th  and 
following  days  at  W^pion  (Lambillion).  It  appears  to  be  the  second 
brood  tbAt  is  most  frequently  obtained,  and  the  following  records 
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seem  to  belong  to  it.  Imagines  reared  from  end  of  September 
throngh  October,  from  larvs  found  at  the  end  of  Aagost  and  in  early 
September  on  the  sand-dunes  of  Dunkirk  (Brabant) ;  imagines  bred 
about  September  12th,  1859,  from  larvie  pupated  September  2nd 
(Henslow),  imagines  captured  end  of  August,  1885,  near  Saffron 
Walden,  larvae  obtained  at  the  same  time,  pupated  on  September  4th  and 
the  following  days,  and  emerged  from  about  September  18th  (Jefi&ey)  ; 
imagines  early  in  August,  1888,  from  near  Southport ;  in  1869,  the 
earliest  emerged  on  September  19th,when  some  larvse  were  not 
fullfed;  bred  between  August  23rd  and  September  1st,  1888,  from 
larvse  obtained  at  Gattistock  (Porritt) ;  imagines  bred  September  16th, 
1882,  August  16th,  1888,  September  2nd-14th,  1884,  the  last  lot  from 
larvsB  taken  August  11th,  1884,  in  the  Isle  of  Purbeck ;  also  imagines 
captured  August  81st  and  October  2nd,  1886,  at  Bloxworth  (Bankes)  ; 
imagines  bred  October  5th,  1887,  from  larvae  obtained  September  2nd 
at  Ventnor  (South) ;  imagines  caught  September  8th,  1890,  in  the  Isle 
of  Purbeck  (Bankes) ;  September  10th,  1895,  at  Hampstead  (Watts) ; 
August  12th-22nd,  1899,  at  Shoeburyness ;  also  imagines  bred 
August  6th-18th,  1901,  from  larvae  found  at  Shoeburyness,  on 
July  27th  ,'Whittle);  imagines  caught  September  27th,  1902,  at 
Dartmouth,  September  1st,  1908,  in  the  Isle  of  Purbeck,  October  10th, 
1904  (^  at  sugar),  at  Dartmouth  (Bankes);  May  28th,  1904,  near 
Wareham  (W.  P.  Curtis  teste  Bankes) ;  imagines  emerged  August 
27th-September  20tb,  1904,  at  Beigate  (Chapman),  from  eggs  laid  about 
July  25th,  1904,  by  Purbeck-bred  and  -captured  $  s  (Bankes);  bred 
August  19th- September  5th,  1904,  from  larvae  collected  in  July;  imago 
caught  at  Great  Wakering,  August  18th,  1905  (Whittle).  In  Germany 
the  records  are  somewhat  similar.  Hofmann  says  that  "  the  perfect 
insect  flies  in  July,  August,  and  till  late  in  autumn;  an  especially 
large  and  dark <^ is  labelled  '  Stuttgart,  November  14th'":  as,  however, 
ZeUer  records  capturing  the  moth  in  April,  it  appears  as  if  the  species 
might  hybemate  (see  also  postea,  p.  888).  It  is  also  noted  as  being  bred 
September  Ist  near  Friedland,  in  Mecklenburg  (Stange) ;  imagines  from 
August  to  October  in  the  Bhine  Provinces  (Stollwerck) ;  at  end  of 
August  and  in  September,  near  Frankfort-on-Main  (Schmid),  and 
during  the  same  period  at  Mombach  (Bossier) ;  the  end  of  August  to 
October,  in  Brandenburg  (Sorhagen);  in  October,  near  Breslau  (Wocke); 
end  of  August,  from  larvae  found  at  commencement  of  month  at  Begens- 
burg,  in  Bavaria  (Schmid),  and  from  July  to  September,  in  Baden. 
(Meess  and  Spuler). 

Habits. — The  moth  is  very  inconspicuous  and  easily  overlooked; 
its  comparatively  small  size,  and  pale  colour  after  a  very  little  exposure, 
add  to  the  difficulty  of  distinguishing  it.  It  appears,  however,  to  be 
easily  disturbed  during  the  daytime,  in  fine  weather,  from  among  the 
rough  herbage  among  which  its  foodplant  grows,  especially  in  the  late 
afternoon ;  in  fact,  it  was  flying  quite  freely  on  two  sunny  afternoons 
between  2  p.m.  and  4  p.m.,  on  July  6th  and  July  22nd,  1898,  at 
Cuxton.  At  Bourg  d'Oisans  we  found  it  also  flying  freely  in  mid- 
August,  1896,  and  it  certainly  had  the  same  habit  at  St.  Michel-de- 
Maurienne,  in  1897.  It  also  appears  to  fly  voluntarily  during  the 
evening,  and,  perhaps,  is  most  abundant  at  dusk,  though  difficult  to 
see.  Bankes  notes  (in  lUt.)  that  it  is  to  be  found  on  the  wing  amongst 
its  foodplant,  in  calm  and  hot  weather,  rather  before  sunset,  and 
continues  to  fly  until  dusk,  and  sometimes  later,  for  it  has  oocurced  at 
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sugar  after  dark  (at  Dartmouth);  it  was  on  flight  as  early  as  7.45  p.m. 
on  July  10th,  1908  (in  the  Isle  of  Purbeck).  JefiErey  found  it  flying 
among  the  foodplant  in  the  daytime  at  Saffron  Walden,  at  the  end  of 
August,  1865.  It  would  appear  that  the  $  s  of  the  summer  (July) 
brood  lay  their  eggs  almost  at  once,  yet  this  would  not  appear  to  be 
the  case  with  the  $  s  of  the  autumn  brood,  for  on  September  26th, 
1904,  Chapman  notes  of  some  60  imagines  that  had  been  out  some 
days,  that  some  had  died  (?  from  keeping  them  in  closed  jars),  and  the 
$  s  of  these  were  absolutely  yoid  of  eggs,  though  containing  fat  bodies 
and  other  tissues.  The  first  80  or  so  out  (between  August  28th  and 
September  5th)  were  sleeved  on  a  flowering  plant  about  the  latter  date, 
and  careful  examination  on  September  26th  showed  nearly  all  alive, 
but  no  trace  of  an  egg ;  by  November,  however,  all  the  imagines  of 
this  species  had  died,  whilst  specimens  of  Amhlyptilia  cosmodactylay 
kept  under  similar  conditions  to  the  Adkinia  zophodactyluB,  went  on 
satisfactorily  with  their  hybernation.  It  is  remarkable  that  we  do  not 
yet  know  how  this  species  hybernates.  We  have  long  since  suspected 
that  it  did  so  as  a  young  larva  hidden  within  the  foodplant,"^'  as  is  the 
case  with  its  nearest  allies.  It  has  been  reported,  however,  by 
Lambillion  (Rev.  Mens.  Soc.  Knt.  Namiir,  1904,  p.  56),  that  Brabant 
has  found  the  imago  in  April,  in  France,  and  that  Golignon,  in 
January,  1899,  found,  hybemating  in  a  grotto  in  the  valley  of  the 
Meuse,  worn  imagines,  referred  by  Lambillion  to  this  species,  f 
We  ourselves  have  an  example  of  our  own  capturing,  labelled 
"  Orpington.  End  of  May,  1889,"  and  Bankes  states  (in  litt.)  that 
a  worn  ^ ,  which,  however,  he  was  able  to  identify  with  certainty, 
was  taken  near  Wareham,  by  Mr.  W.  P.  Curtis,  on  May  28th,  1904. 
Hofmann  notes  the  capture  of  a  dark  S  &t)  Stuttgart,  on  November 
14th,  and  adds  that,  on  the  other  hand,  Zeller  found  the  imago  in 
April.     Still  we  feel  doubt  about  the  imago  hybemating. 

Habitat.  —  On  the  chalk-hills  at  Cuxton,  where  Erythraea 
centaurium  grows,  among  and  near  great  patches  of  tall,  rough,  chalk- 
frequenting  plants,  stunted  rose,  and  blackthorn  bushes,  Adkinia 
zophodactylus  is  not  uncommon.  At  the  foot  of  the  steep  mountain 
slopes  behind  the  Grand  Hotel,  at  Bourg  d'Oisans,  a  similar  over- 
grown, tangled,  wilderness,  a  slope  covered  with  wild  flowers  and 
grass,  that  had  once  been  a  field,  but  had  been  allowed  to  go  out  of 
cultivation,  produced  this  species  in  great  abundance,  whilst  it  was 
also  frequent  in  another  wild  uncultivated  field,  where  the  foodplant, 
however,  grew  abundantly,  at  St.  Michel-de-Maurienne.  Hudd  notes 
it  as  occurring  on  the  Leigh  downs  ;  on  railway-banks  near  Hartlepool 
(Gardner) ;  on  the  slopes  of  the  upper  cliff  at  Ventnor  (South) ;  in  a 
field  where  a  great  deal  of  Erythraea  centaurium  grows,  at  Shoebury- 

^  It  has  been  objected  by  various  lepidopterists  that  this  is  impossible,  as 
Ernfthraea  cenlaurinin  is  an  annual.  We  are  quite  aware  that  many  authorities 
state  this,  but  it  is  not  so  (see  Ent.  Rec.y  xvii.,  p.  72);  the  plant  is  no  doubt 
biennial,  and  flowering-shoots  can  be  found  under  favourable  conditions  well  into 
November  in  some  years. 

t  Lambillion's  statement  {op.  cit.,  p.  56)  runs :  "  En  Janvier,  1899,  si  nos  souvenirs 
Hont  exacts,  M.  Colignon,  en  visitant  une  grotte  de  la  valine  de  la  Meuse,  trouva  une 
enorme  qoantite  de  Pt^rophores,  de  difif^rentes  esp^ces,  hivemant  la,  ooll^  k  la 
vo(ite,  en  compagnie  de  nombreux  diumes,  du  genre  Vanesse  et  des  noctuelles. 
II  nous  en  apporta  quelquea-uns  pour  les  determiner;  mais  ils  ^tuient  pour  la 
plupart  si  d^miichis,  qu*il  ^tait  presqu'impossible  de  les  reconnaitre  ;  pen  d'esp^es 
fuxent  determine.  Plus  tard,  dans  le  nombre,  nous  reconnumes  des  S.  zopho- 
daetyluB''    This  after  all  is  not  very  convincing,  because  of  their  condition,  etc. 
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ness ;  no  doubt  the  insect  occurs  all  over  this  district,  but  I  usually 
collect  it  in  this  old  brickfield  near  Shoeburyness,  where  centaury  is 
one  of  the  commonest  plants  (Whittle) ;  at  Broxboume,  in  a  very 
sheltered  spot  on  the  Boulder  Clay,  surrounded  by  woodland 
(Bacot) ;  on  very  dry  sandy  wastes  on  the  coast,  and  inland,  where 
vegetation  is  scanty,  but  Erythraea  centaurium  common,  in  the  Isle 
of  Purbeck  (Bankes).  Schmid  notes  that  in  Hesse-Darmstadt  it 
occurs  in  dry  places,  where  there  is,  however,  plenty  of  vegetation — 
near  Frankfort-on-Main,  the  insect  occurs  on  the  Babenhauser  highway, 
and  in  the  Ginheimer  Wood,  as  well  as  on  the  Bieberer  height,  near 
Offenbach.  In  Mecklenburg,  it  occurs  in  a  plantation  of  young  trees, 
in  the  Sandhager  pine  wood  (Stange) ;  in  the  Rhine  Provinces,  also  it 
is  found  in  the  woods  of  the  Bergheim  district  (StoUwerck) ;  and  in 
Wiirttemberg,  on  the  Feuerbacher  Haide  (Steudel  and  Hofmann),  etc 

Localities. — Exceedingly  local,  but  possibly  overlooked.  Abebdskn  : 
once  near  Pifcsourrie,  and  onco  on  Ben-na-chie  fEteid).  Cheshire  :  occasional  (ArkleK 
Wallasey  (Bagonot).  GoRKWAiiL :  Bodmin  (Tellam).  Devon  :  Dartmouth  (Bankes), 
Dobset:  Isle  of  Parbeok,  very  local,  not  uncommon  (Bankes),  Wareham  district — 
distributed,  Bloxworth,  etc.  (A.  W.P.Gambridge),  near  Dorchester  (Porritt),  Gattiatock 
fParmiter).  Dublin:  Howth,  Portmarnock  (Sinclair).  Durhlm :  near  Hartlepool 
(Gardner).  Essex  :  Shoeburyness,  Great  Wakering  (Whittle),  near  Saffron 
Walden  (Jeffrey),  Leigh  (Vaughan),  West  Bringholl  near  Colchester  (Harwood). 
Hants:  Bournemouth  (Robertson  teste  Bankes),  Hayling  (W.  H.  B.  Fletcher), 
Isle  of  Wight  —  Ventnor  (South).  Hebts:  Broxbourne  (Baoot),  Sandridge 
(Griffith).  Hebefobd  :  Tarrington  (J.  H.  Wood).  Kent  :  Orpington,  Cuxton  (Tntt), 
Deal  (Vaughan),  Dover,  Folkestone  (Austin),  Canterbury  (Parry).  Lancashibb: 
Southport  (Hodgkinson).  Middlesex:  Hampstead  (Watts).  Nobfolk:  Hunstan- 
ton (Porritt),  Norwich,  Merton  (Barrett).  Pembboke  (Barrett).  Sokebset  :  Leigh 
Downs,  etc.  (Hudd).  Suffolk:  ?Hitcham(Henslow).  Subbet  :  Addington  Park, 
Croydon  (Sheldon) ,  Bed  Hill,  Haslemere  (Barrett) .  Sussex  :  Tilgate Forest  (Sheldon), 
Hastings  district  (Bloomfield),  Abbott's  Wood  (Vine),  Clapham  Wood  (W.  H.  B. 
Fletcher).    Wilts  (Barrett).    Yobks:  Bramham  (Smith),  Sandbum,  York  (Prest). 

Distribution. — Central  and  southern  Europe  (except  Balkan  penin- 
sula), Asia  Minor,  and  Armenia  (Staudinger  and  Bebel).  Asia:  Asia 
Minor— Smyrna  (Kruper),  Brussa( Mann).  Austbo-Hunoaby:  near  Vienna  (Hof- 
mann), Lower  Austria — Hemstein  (Bogenhofer),  near  Tivoli,  Mauer,  near  Baden, 
etc.  (Mann),  Breitenfurt  (Hornig),  Bohemia  (Nickerl),  Budapest  district  (Aigner). 
Belgium  :  Bi  de  Flandre — W^pion,  Fort  St.  Heribert,  common  (Lambillion), 
Brussels,  Louvain  (Donckier).  Fbance  :  Dauphiny  Alps  —  St.  Michel-de- 
Maurienne,  Bourg  d'Oisans  (Tutt),  Pyrenees-Orien tales  (Meret  teste  Duponohel), 
Aube  (Jourdheuilie),  Indre — Nohant  (Sand),  Sa6ne-et-Loire  (Constant),  Dunkirk 

(Brabant).  Gebmany  :  largely  confined  to  south  Germany,  and  here  very  local 
Hofmann),  Mecklenburg — ^Friedland  (Stange),  Rhine  Provinces — Kreise  Bergheim, 
near  Quadrath,  Schlendorf,  Eonigsaorf,  not  rare  (StoUwerck),  Hesse-Nassau — 
on  the  Babenhauser  road,  and  at  Ginheim,  near  Frankfurt-on-Main,  the  Bieberer 
height,  near  Offenbach  (Schmid),  Mombach,  Wiesbaden  (Bossier),  Thuringia — Jena 
(Knapp),  Province  of  Saxony  and  Brandenburg  (Sorhagen),  Silesia,  very  rare,  near 
Breslau  (Wocke),  Bavaria — near  Begensburg  (Schmid),  Wurttemberg — Feuerbacher 
Haide  (Steudel  and  Hofmann),  Baden — Lahr,  Carlsruhe  (Beutti),  Alsace — St. 
Pierre-Bois,  La  Chapelle  (Peyerimhoff),  Bheinpfalz,  rare  (Bertram).  Italy:  Sicily 
— Messina (Zeller).  Nbthbblamds  (de  Yrles).  [Russia:  ? Caucasus  district  {teste 
Christoph).]  Spain  :  Moncayo  (Chapman).  Switzerland  :  local  and  rare — near 
Ziirioh  (Frey).    Tubket  :  Rhodes  (Loew). 

AdKINIA   BIPUNCTIDACTYLA,    ScOpoli. 

Synonymy.— Species :  Bipnnetidaotyla,  Scop.,  *'  Ent.  Cam.,'*  p.  257  (1762) ; 
de  Vill.,  "  Linn.  Ent.  Faun.  Suec.,"  ii.,  p.  535  (1789) ;  Haw.,  "  Lep.  Brit.,"  p. 
476  (1811);  South,  "  Entom.,"  xviii.,  p.  98  (1885);  Leech,  "Brit.  Pyr.,"  pi.  xvii., 
fig.  5  (1886);  Tutt,  **Brit.  Nat.,"  ii.,  p.  61  6m  (1892);  "Pter.  Brit.,"  p.  85  (1895); 
Meyr.,  **  Handbook,"  etc.,  p.  441  (1895) ;  Stand,  and  Reb.,  **  Cat.,"  8rd  ed.,  p.  76 
(1901).  Miotodactyla,  Hb.,  ''Eur.  Schmett.,'*  Aluc.  pi.  i.,  fig.  8  (anUa  1811); 
*'  Verz.,"  p.  430  (1825) ;  Treits.,  "  Die  Schmett.,"  ix.,  p.  240  (18S3).  Bipnnetl- 
daotylns,  Sam.,  '*Ent.  Usef.  Comp.,"  p.  409  (1819);  Curt.,  **Brit.  Ent.,"  fo.  161 
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(ia27);  StphB.,  "Illus.  Haust./'  p.  372  (1884) ;  Wood,  "Ind.  Ent./'  Isted.,  p. 
230,  pi.  li.,  fig.  1629  (1839) ;  Sta.,  **  Man.,"  ii.,  p.  442  (1859) ;  Barr.,  **  Ent.  Mo. 
Mag.,''  xviii.,  p.  178  (1882);  Porritt,  **Ent.  Mo.  Mag.,"  xxi.,  p.  208  (1885);  TuU, 
**  YooDg  Nab.,"  X.,  p.  164  (1889) ;  Soath,  '*Entom.,'*  xxii.,  p.  34  (1889) ;  Barr., 
'*Ijep.  Brit.  Isles,"  ix.,  p.  875,  pi.  415,  figs.  5-5c  (1904).  Miotodaotylus,  Dap., 
**  Hist.  Nat.,"  p.  661,  pi.  314,  fig.  1  (1838) ;  Zell.,  '*  Isis,"  p.  837  {in  part,  var.  b) 
(1841).  JLFidas,  [Zell.,  "  Isis,"  p.  904  (1847) ;  "  Stett.  Ent.  Ztg.,"  p.  210  (1850) ; 
•*  Linn.  Ent.,"  vi.,  p.  866  (1852) ;  H.-Sch.,  "  Sys.  Bearb.,"  v.,  p.  376  (1855) ;  ] 
Oregs.,  **Ent.  Mo.  Mag.,"  vii.,  p.  88  (1870) ;  Knaggs,  '*  Ent.  Ann.,"  p.  94  (1871); 
Stand,  and  Wocke,  "Cat.,"  2nd  ed.,  p.  343  (1871);  Tutt,  "Pter.  Brit.,"  p.  88 
(1895).  SerotiiiUB,  Zell., "Linn.  Ent.,"  p.  861  (1852);  H.-Soh.," Sys.  Bearb.,"  v., 
p.  376  (1855);  Frey,  "Die Tin.,"  etc.,"  p.  411  (1856);  Wallgm.,"  Oefvers  K.  V.  A. 
Fdrh.,"  p.  222  (1856);  "Skand.  Fjad.,"  p.  18  (1B59);  Tgstrm.,  "  Anmaerk,"  eto., 
p.  200  (1859);  Bdss.,  "Wien.  Ent.  Monats.,"  p.  201  (1864);  Jord.,  "Ent. 
Mo.  Mag.,"  p.  123  (1869);  Nolck.,  "Lep.  Fn.  Estl.,"  p.  807  (1871);  Hein. 
and  Wocke,"  Schmett.  Deutsob.,"  iii.,  pt.  2,  p.  794  (1877);  Frey,  "Lep.  dor 
Schweiz,"  p.  480  (1880);  SneU.,"  De  Vlind.,"  ii.,  2,  p.  1038  (1882);  Sorhgn., 
"  Die  JKleinsehm.  Brandbg.,"  p.  5  (1886).  Pla^tlodaotyla**  Sta.,  "  Sys.  Gat.," 
app.  p. 28  (1849);  Zell.,  "Linn.  Ent.,"  vi.,  p.  368  (1852);  H.-Scb.,  " Sys.  Bearb.," 
v.,  p.  377  (1855) ;  supp.  fig.  22  (1853) ;  Frey,  "  Die  Tin.,"  p.  412,  in  part  (1856) ; 
Sta.,  "  Man.,"  ii.,  p.  442  (1859) ;  Jord.,  "  Ent.  Mo.  Mag.,"  vi.,  p.  123  (1869) ; 
Stand.,  "  Gat.,"  2nd  ed.,  p.  343  (1871) ;  Hein.  and  Wocke,  "  Sobmett.  Deutsob.," 
iii.,  pt.  2,  p.  796  (1877) ;  ZeU.,  "  Stett.  Ent.  Zeitg.,"  p.  164  (1878) ;  Frey.  "Lep. 
der  Scbweiz,"  p.  430,  in  part  (1880);  Barr.,  "  Ent.  Mo.  Mag.,"  xviii.,  p.  178  (1882); 
Tutt,  "Brit.  Pter.,"  pp.  87-89  (1895) ;  Porritt,  "Buckler's  LarvsB,"  etc.,  ix.,  p.  359, 
pi.  163,  fig.  9  (1901).  Plagiodaotyla,  Meyr.,  "  Trans.  Ent.  Soc.  Lond.,"  p.  487 
(1890).    Serotina,  Hoffm.,  "  Deutscb.  Pter.,"  p.  75  (1895). 

Original  description.'*' — Pfialaena  bipunctidactyla.  Long.  lin.  4. 
AlsB  anticae  cineresB;  punctis  tribus,  nigris,  lineaque  fusca  longitu- 
dinali  in  limbo.  In  sylvestribus.  AIsb  superlores  bifidae;  incisura 
lin.  1^  longa,  segmentis  parallelis,  supra  pari  uno  punctorum 
nigroram,  intervallo  lin.  If  ab  alse  apice  distantium,  punctoque  alio 
minore  eodem  intervallo,  a  basi  aliisque  punctis  remoto.  Alas  posticae 
triiidaB,  fusco-ferrugineaB  nitidaB.  Abdomen  alis  posticis  concolor,  lineis 
argenteis  dorsalibus  binis,  lateralibus  denuo  binis  sed  ad  medium  usque 
non  productis,  infra  iterum  binis ;  praeter  has,  est  lineola  nigra  lateralis 
ad  basim  abdominis  (Scopoli,  Kfit,  Cam,,  p.  257). 

Ib£aoo. — 20mm. -2dmm.  Fore  wings  greyish -brown ;  the  costal  area 
distinctly  darker  than  the  inner  marginal  area  ;  a  double  blackish  spot 
at  the  end  of  the  fissure,  another  single  small  one  between  these  and 
the  base  of  wing ;  sometimes  a  faint  longitudinal  streak  in  the  inner 
half  of  upper  lobe,  and  two  towards  the  outer  margin  of  lower  lobe  ;  a 
faint  dot  at  anal  angle  of  upper  lobe,  and  two  on  outer  margin  of 
lower  lobe  ;  scattered  white  scales  are  situated  along  the  nervures  in 
costal  half,  and  a  series  of  short  dark  streaks  sometimes  give  the 
appearance  of  a  longitudinal  .line  close  to,  and  parallel  with,  the  middle 
of  the  inner  margin ;  a  faint  transverse  pale  line  sometimes  crosses  the 
upper  lobe,  and  rarely  both  lobes  ;  the  fringes  dark  grey,  paler  towards 
the  apex.  The  hindwings  glossy  brownish-grey,  fringes  glossy  dark 
grey,  paler  at  bases. 

Variation. — This  is  a  somewhat  variable  species,  although  the 
variation  is  confined  to  comparatively  narrow  limits.    In  Britain,  there 

*  Length  4  lines.  Forewings  grey,  with  three  black  dots,  and  a  fuscous 
longitudinal  line  towards  the  border  (inner  margin).  In  woody  places.  Upper 
wings  bifid  ;  the  incision  1^  lines  long,  segments  parallel ;  above,  one  pair  of  two 
black  dots,  distant  from  the  apex  of  tiie  wing  by  an  interval  of  1}  lines,  another 
smaller  dot  separated  by  the  same  distance  from  the  base,  and  from  the  other  dots. 
Hindwings  trifid,  fusco-ferruginous,  shining,  etc. 
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are  usually  said  to  be  two  well-recognised  forms :  (1)  A  larger  southern 
or  lowland  form,  generally  less  distinctly  marked  with  black  spots  and 
streaks.     (2)  A  smaller  northern  mountain  and  moorland  form,  much 
more  intensely  marked.     To  a  certain  extent  this  distinction  holds, 
and  the  races  are  more  or  less  to  be  recognised,  but  each  of  these 
forms  varies,  inter  se,  and  considerable  overlapping  appears  to  occur. 
The  former,  or  more  typical  form,  occurs  freely,  in  very  varied  localities, 
on  the  chalk-hills,  woods,  fens,  etc.,  and  varies  from  specimens  of  an 
unicolorous  drab  or  ashy  tint,  almost  without  any  indication  of  mark- 
ings, to  others  distinctly  tinged  with  brown,  but  still  with  indefinite 
markings,  and  yet  on  to  both  greyish  and  brownish  forms  with  the 
dots  at  the  end  of  the  fissure  of  the  forewing,  and  other  black  dots,  fairly 
well  marked.     Still  these  southern  forms  have  rarely  any  of  the  con- 
spicuous brightness  frequent  in  the  form  from  the  Cumbrian  moun- 
tains and  other  similar  localities,  the  specimens  of  which  were  referred 
by  Stainton  to  his  plat^iodactylus,  and  were  called  by  Qregson,  scaJbio- 
dactylusy  or  the  small  size  and  uniform  yellowish-grey  tint  of  Zeller*s 
aridiis.  Barrett  (Ent.  Mo,  Ma<j,y  xviii.,  pp.  178-179  ;  Lep.  Brit.  Isles,  ix., 
p.  178)  confused  the  larger,  more  typical,  form  from  the  southern 
chalk-hills  with  the  barely  smaller  mountain  and  moorland  form,  united 
them  under  the  name  of  plagiodactylm  {scabiodactyltis),  and  attempted  to 
connect  them  with  Scabiosa  columbaria,  whilst  he  refers  to  two  other 
forms — a  small  one  found  among  S,  succisa  in  moist  open  pastures,  and 
a  large  umbreous  form  found  in  the  fens.     South*s  remarks  {Ent.y 
xxii.,  p.  Si)  on  the  variation  of  this  species  are  largely  discounted  by 
the  remarkable  statement  that  he  cannot  discriminate  the  various  forms 
of  A,  bipmictidactyla  from  A,  pelidnodactyla  and  Stenioptiliacoprodactyla, 
two  very  distinct  and  separate  continental  species.    We  have  often  taken 
the  species  abroad,  and,  in  some  localities,  very  interesting  examples 
occur  ;  at  La  Grave,  in  early  August,  1896,  we  took  several,  one  form 
having  a  very  dark  costa ;  another  form  was  of  a  delicate  pale  dove-grey, 
others  again  being  very  like  our  southern  British  examples.     Even  in 
the  same  locality  there  is  considerable  difference  in  the  specimens  of  the 
different  broods  in  the  same  year ;  and  Hof  mann  notes  that "  the  moths 
that  emerge  in  June  are  much  more  brightly  coloured  than  those  which 
fly  in  August ;  they  are  richer  in  the  white  scales  on  the  disc  of  the 
wing,  and  have  the  white  transverse  line  through  the  black  longitudinal 
dash  in  the  upper  lobe  much  more  distinct,  and  running  into  the  costal 
fringe;  they  much  resemble  the  moths  of  the  var.  plagiodactylus,  Zell.** 
He  further  notes :    "Of  the  typical  markings,  the  dot  on  the  inner 
margin  is  wanting,  or  is  very  indistinct,  the  discoidal  spot  is  usually 
distinct,  although  rather  less  so  than  in  A.  pelidnodactyla.   He  considers 
plagiodactylm  a  variety  of  this  species,  being  unable  to  find  any  constant 
character  between  undoubted  6ipimctt(/acf^Za  and  examples  otplatfiodac- 
tylus.     [Among  others  examined,  are  four  from  Herrich-Sch&ffer's  col- 
lection, from  Neustrelitz,  and  the  Schneeberg,'''  in  the  Vienna  district 
(which  are  evidently  those  referred  to  by  Herrich-Schaffer, Sys.  Bearb.,Y., 
p.  877,  and  from  which  the  description  was  drawn  up,  and  which  exactly 
agree  with  his  Suppl.  fig.  22),  and  two  of  Zeller's  original  specimens  from 
Bergiin] .     I  have  carefully  compared  these  latter  with  44  examples  of 
bipunctidactyla,  and  found  the  characters  usually  relied  on  excessively 


*  These  are  evidently  some  of  Mann's  original  specimens,  see  posted. 
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variable  in  both ;  they  cannot,  therefore,  have  specific  value.  He  adds 
that  the  species  mentioned  by  Biittner  and  Hering  {Stett,  Pint,  Zeitg,, 
1880,  p.  472;  1891,  p.  225;  1898,  p.  117),  and  which  was  erroneously 
referred  by  Stainton  to  plaf^iodactyltts,  is  not  that  insect,  but  S,  var. 
[yueumonantlies^  Schleich.  He  then  writes :  *'  In  his  analytical  table 
Heinemann  places  plagiodactyla  among  the  species  which  have  a  thick^ 
dark,  longitudinal  streak  in  the  upper  segment  of  the  front  wangs,  and 
which  are  said  by  this  to  be  separated  from  hipunctidartyla  (serotina)  : 
this  character,  however,  as  in  bipunctidactylay  is  very  variable.  Among 
the  six  examples  above  mentioned,  it  is  absent  in  three,  very  indistinct 
in  one,  and  only  distinct  in  two ;  the  same  thing  happens,  however, 
often  with  bipnnctidactyla.  Again,  the  costal  fringes  in  plagiodactyla 
are  said  to  be  brown,  narrowly  white  towards  the  apex;  this  character, 
also,  is  only  to  be  found  distinctly  in  two  of  my  original  six  specimens, 
while,  on  the  other  hand,  it  occurs  in  many  a  specimen  of  bipmiHidac- 
tyla.  The  position  of  the  dots  at  the  fissure  is  exactly  the  same  as  in 
bipunctidactyla,  namely,  just  on  the  fissure,  never  somewhat  distant 
from  it  as  in  (iraphodaciyla  and  cnprodactyla,  I,  therefore,  can 
only  consider  play  tod  actyla  as  a  variety  of  bipunctidactyla,  which 
latter,  according  to  Zeller  {Linn.  Ent.,  vi.,  p.  861),  has  less  brightly 
marked  fore  wings,  fewer  white  scales  on  the  disc,  not  such  a  thick, 
blackish -brown,  streak  on  the  upper  segment,  which  is  also  a  little 
shorter  than  in  playiodactyla,'*  We  quite  agree  with  Hofmann's 
conclusion.  Hofmann  also  notices  the  important  detail,  viz.,  that  Frey 
merely  quotes  Zeller's  diagnosis  of  playiodactylm,  and  that  his  larval 
reference  **  belongs  in  all  probability  to  yraphodactyla,"  the  latter 
having  been  bred  by  Hofmann  from  Gentiana  asclepiadea.  This 
suggestion  is  abundantly  proved  by  the  fact  that  the  whole  series  of 
specimens  in  the  "  Frey  "  collection,  labelled  "  plagiodactylus  "  are 
pneunionanthes.  Haphazard  records,  combined  with  ignorance  of  the 
character  of  plagiodactylus  as  a  race,  have  led  to  many  more  or  less 
ordinary  specimens  of  A.  bipunctidactyla  being  recorded  in  Britain  as 
plagiodactylus  and  scabiodactylus,  the  two  names  given  to  a  slightly 
darker  and  more  strongly- marked  form  than  the  type,  and  reams  of 
paper  have  been  wasted,  in  the  British  magazines,  in  trying  to  prove 
the  specific  distinctness  of  the  latter  form.  That  both  forms  are 
specifically  identical,  there  can  be  no  question, and  th&t  A,  bipunctidactyla 
develops,  in  most  localities,  well-marked  specimens  of  the  plagiodactylus 
form,  where  the  greater  number  of  the  examples  are  typical,  is- 
undoubted,  but  there  are  localities,  chiefly  those  of  higher  latitudes, 
higher  altitudes,  and  more  exposed  places,  where  the  greater  number 
of  examples  are  of  this  form,  and  where  it  has  developed  into  a  well- 
marked  race.  The  variation  of  a  long  series  of  British  examples, 
suggests  the  following  subdivisions  : — 

1.  UnicolorouB  greyish -white,  with  fissural  and  discal  dots=ab.  albescens,  n. 
ab. 

la.  Unicoloroas  pale  drab-grey  or  ashy,  scarcely  sprinkled  with  black,  or  with 
white,  scales,  with  fissural  dots,  but  without  discal  dot=ab.  pailida,  n.  ab. 

lb.  Pale  drab-grey  or  ashy,  sprinkled  with  black,  and  with  white  scales,  with 
fissural  dots,  but  without  discal  dot=ab.  palUda-mixta,  n.  ab. 

Ic.  As  16,  but  also  with  discal  doi— bipunctidactyla.  Scop. 

Id.  As  Ic,  but  with  black  lineole  in  the  upper  or  lower  lobes,  or  in  both=ab. 
paUida-excessa,  n,  ab. 

2.  Costal  area  greyish -drab,  or  darkish-grey,  the  inner  marginal  area  ochreous. 
or  brownish,  scarcely  sprinkled  with  black,  or  with  white,  scales,  with  fissural  dots,, 
but  without  discal  dot=ab.  hicolar,  n.  ab. 
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2a.  As  in  2,  but  sprinkled  with  black  and  with  while  scales =ab.  Heoiar- 
mizUi,  n.  ab. 

26.  As  in  2a,  bat  also  with  disoal  dot=ab.  bicolor-typiea,  n.  ab. 

2c.  As  in  2b,  bat  with  black  lineolsB  in  the  upper  or  lower  lobes,  or  in  both  = 
ab.  bicolor-exce$*a,  n.  ab. 

3.  Unioolorous  brownish  (or  brownish-ochreoas),  scarcely  sprinkled  with 
black,  or  with  white,  scales,  with  fissoral  dots,  bat  without  discal  dot=ab. 
hrunneicens^  n.  ab. 

3a.  As  in  3,  but  sprinkled  with  black  and  with  white  scales =ab.  bnameMeenM- 
mixta,  n.  ab. 

dh.  As  in  3a,  but  also  with  discal  dot  =  ab.  brunne$eens-typica,  n.  ab. 

35.  As  in  36,  but  with  black  lineolflB  in  the  upper  or  lower  lobes,  or  in  both  = 
ab.  brunnescenM-excetsa,  n.  ab. 

The  A.  hipunctidactyla  in  the  Frey  coUectioD  are  particularly  inter- 
esting. One  tiny  example  is  only  about  Idmm.  across =ab  minor ^ 
n.  ab. ;  most  of  the  examples  are  strikingly  brown,  especially  along 
the  inner  margin  of  the  forewing,  whilst  one  specimen  has  the  whole 
of  the  forewings  of  a  brown  tint ;  the  transverse  lobal  line  is,  in  this 
example,  fairly  well-developed,  less  so,  however,  than  in  an  example 
from  Glogau.  The  costal  area  of  one  Frankfurt  example,  and  of 
three  from  Zurich,  is  particularly  dark ;  the  former  is  also  particu- 
larly well  marked  with  black  scales,  especially  in  the  upper  lobe; 
the  white  scaling,  too,  is  conspicuous,  and  the  costa  towards  the  base 
is  speckled  with  white,  reminding  one  of  the  same  character  in 
Atnblyptilia  coamodactyla.     The  described  forms  of  the  species  are : — 

a.  var.  (ft  ab.)  plagiodactylxu*  Sta.,  "  Sys.  Cat.,"  app.  p.  28  (1851) ;  ZelK, 
"Linn.Ent.,"  vi.,p.368{1852);  H.-Sch.."Sys.Bearb.,"  v.,  p. 377 (1855);  supp.fig. 
22(1863);  Sta.,  "Ent.  Ann.,"  ii.,  p.  45  (1856);  **Man.,"  ii.,  p.  442(1859);  Gregs.. 
•*  Ent.,"  iii.,  p.  186  (1866) ;  Jord.,  ♦*  Ent.  Mo.  Mag.,"  vi.,  p.  123  (1869) ;  [Barr. 
and  buckl.,  **Ent.  Mo.  Mag.,"  viii.,  p.  156  (1871);]  Staud., '*  Cat.,"  2nd  ed.. 
p.  343  (1871) ;  Hein.  and  Wocke,  "  Schmett.  Deutsch.,"  iii..  pt.  2,  p.  796  (1877) ; 
Zell., "  Stett.  Ent.  Ztg.,"  p.  164  (1878);  Frey,  ••  Lep.  Schweiz,"  p.  430, inport (1880); 
[Barr.,  *' Ent.  Mo.  Mag.,"  xviii.,  pp.  178-9  (1882);]  Gregs.,  *•  Ent.,"  xvui., 
pp.  150-1  (1885) ;  South,  ••  Ent.."  xviii.,  pp.  273-5,  pi.  i.,  figs.  1-lc  (1885);  Hofm., 
"  Pteroph.  Deutsch.,"  p.  78  (1895);  Tutt,  *»  Brit.  Pter.,"  pp.  87-89  (1895);  Porrt., 
*'  Buckl.  Larv8B,"  etc..  p.  360  (1901);  Barr.,  "  Lep.  Brit.  Isles,"  ix.,  pi.  415,  fig.  5a 
(1904).  Scdbiodactylus,\  Gregs.,  •♦Ent.  Mo.  Mag.,"  vi.,  p.  115  (October,  1869) ; 
«'Ent.,"  iv.,  p.  363  (1869);  Barr.,  "Ent.  Mo.  Mag.,"  xviii.,  p.  179  (1882); 
Gregs.,  "Ent.,"  xviii.,  p.  150  (1885);  Porrt.,  "Buckl.  Larvae,"  etc.,  ix.,  p.  361 
(1901).  ScalAosae,  Jord.,  "Ent.  Mo.  Mag.,"  xviii.,  p.  122  (1882).  [ffirumfo- 
dactylui,  Gregs.,  "Ent.,"  iv.,  pp.  363-4  (1867).] — Pterophorus  plagiodactyltu. 
Very  closely  allied  to  mictodactyliu,  but  the  anterior  wings  have  an  ochreous  tinge 
towards  the  inner  margin,  and  the  black  streak  in  the  anterior  lobe  is  much  more 
strongly  marked  ;  in  the  second  lobe  are  also  two  distinct  black  streaks  (Stainton, 
Sys,  Gat.,  app.  p.  28).  [Stainton  observes  ih&t  pUigiodactylus  was  obtained  from 
Joseph  Mann,  of  Vienna,  in  1849,  by  Herrich-Sch&ffer.  Mann  had  discovered  it 
on  the  Austrian  Alps — Schneeberg.]      Ovum. — Pale  [green]  in   colour,  oval    in 

*  PlagiodactyluSj  Mill.,  "  Icon.,"  i.,  p.  209,  pi.  xxvii.,  figs.  8-12,  is  not 
plagiodaclylu$,  whatever  species  it  may  be.  He  says  the  larva  feeds  openly,  but 
what  marks  it  as  not  even  a  Stejwptilia  is  the  pupa,  which  is  "  brown  and  covered 
with  numerous  hairs."  It  might  even  be  Alucita  monodaetyla.  Milli^re  says  that 
millieriductylus  is  ft  variety  of  his  plagiodactyliu,  and  is  described  from  a  single 
specimen  taken  by  Milli^re  near  Lyons.  I  should  be  quite  satisfied  to  leave  it 
where  Rebel  has  put  it  (Chapman). 

\  Head  and  face  fuscous  ;  forewings  irrorated  with  dark  scales  on  the  anterior 
portion ;  inner  margin  ochreous,  irrorated  ;  a  small  dark  spot  on  the  third  part  of 
the  wing  ;  then  a  large  wedge-shaped  one  at  the  head  of  the  cleft,  and  a  dark  streak 
in  the  first  lobe,  the  cleft  edged  with  a  whitish  streak;  underwings,  together 
with  their  cilia,  brownish;  thorax  dark;  first  segment  of  abdomen  triangular, 
ochreous,  edged  with  white ;  upper  surface  of  the  legs  dark,  spurs  and  feet  light 
(Gregson,  Ent.,  iii.,  p.  186,  c/.  Ent.,  iv.,  p.  363). 
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outline,  very  small,  netioeably  long  in  comparison  with  width,  plump  and  some- 
what cylindrical  in  shape ;    surface  shiny,  apparently  smooth,  with  what  looks 
like  a  faint  reticulation  at  the  ?  mioropylar  end.     [Tutt.    Described  with  a  hand 
lens  on  August  17th,  1901,  from  seven  eggs  laid,  in  a  little  heap  on  a  setting-board, 
by  a  dying  $  ,  captured  the  same  day  at  Bobbie.]     Habits  of  labva  :  The  spring 
larvsB  feed  on  Scabiota  columbaria  in  April  and  May,  eating  down  into  the  heart 
of  the  plant  before  the  flowering  stem  is  thrown  up,  and  thus  utterly  destroying  it. 
Labva  :  The  young  larvcB  were  found  abundantly  at  Llanferres,  on  March  25th,  1873. 
They  are  hirsute,  the  dorsal  region  suffused  with  lightish  pink  as  seen  through 
the  rather  dense  hairs ;  each  change  of  skin  reduces  the  colour  of  the  pink  streak 
until  the  larva  is  fullfed,  when  it  has  no  pink  upon  it  (Gregson).    FuUfed :  Three- 
eighths  to  half-an-inch  long.     One  of  a  pale  yellowish-green  slightly  inclining  to 
olive,  the  other  a  fuller  and  rather  deeper  green,  more  the  colour  of  the  leaf  of  the 
foodplant ;  the  body  not  very  stout,  and  very  slightly  tapering  to  the  rounded  hinder 
extremity;  the  head  is  smaller  than  the  2nd  segment,  which  last  is  less  than 
the  3rd,  so  that  it  tapers  in  front  from  the  3rd.     There  is  a  faintly  darker 
doiaal  line  or  pulsating  vessel,  though,  on  the  phining  2nd  segment;  this  is 
represented  as  a  double  line  of  faint  blackish,  and,  on  either  side  of  it,  on  the 
subdorsal  region,  is  a  black  amorphous  spot.     The  head  is  much  of  the  same  tint 
as  the  body,  though  faintly  browner ;  the  jaws  are  darkish-brown,  with  a  rather 
large  black  spot  at  the  lower  side  of  each  cheek  in  the  usual  situation  of  the  ocelli ; 
the  head  is  very  lustrous  in  polish ;  very  faint  indications  exist  of  a  rather  paler 
stripe  along  the  subdorsal  region,  but  so  softened  at  the  edges  as  to  be  so  ill-deflned 
as  not  to  warrant  its  being  noted  until  the  larva  has  fixed  itself  after  being  fullfed  ; 
the  whole  surface  of  the  body  is  covered  with  very  short  bristles  of  a  dirty  whitish 
colour,  mixed  in  places,  or  sprinkled,  with  a  few  blackish  ones,  notably  on  the  2nd, 
3rd,  and  4th  (the  thoracic)  segmentp,  and  more  sparsely  along  the  dorsal  vessel 
and  last  segment ;  in  addition  to  these  which  clothe  the  body,  are  regular  series  of 
long  bristly  hairs,  dirty- whitish,  issuing  chiefly  from  the  usual  tubercular  positions, 
sometimes  in  twos  or  threes  ;  the  spiracles  are  of  the  ground  colour  ringed  with 
darkish-brown  (Buckler,  Larvae ,  etc.,  pp.  360  et  seq.     From  larvae  sent  May  9th, 
1872,  as  ncabiodactylus^  by  Gregson).     Foodplant  :  Scahiosa  columbaria  (Gregson). 
Vabution  of  larva  :  Fullfed  larvae  received  from  Gregson,  June  5th,  1885,  were 
characterised  by  the  absence  of  dorsal  markings  of  any  shade  of  either  red  or 
brown  ;  a  slight  rosy  suffusion  of  the  anal  segment  took  place  as  soon  as  the  larvs 
attached  themselves  for  pupation,  whilst  the  pink  or  rose-coloured  dorsal  markings 
are  developed  in  the  pupa,  one  of  the  latter  being  suffused  over  the  whole  dorsal 
area  with  rose-madder;  with  the  exception  of  the  obsolete  dorsal  markings,  the 
larvse  are  identical  with  those  before  described,  viz.,  whitish-green ;  dorsal  stripe 
reddish-pink  (or  rose-raadder),  most  distinct  on  the  9th  and  12th  segments.     The 
larvae  (typical)  from  Folkestone  appear  to  be  identical  with  those  sent  as  scabio- 
dactylus  by  Gregson,   from    Lancashire,  and    have    the  same  habits  (South). 
Pupation  :  The  fullfed  larva  suspends  itself  by  the  tail  to  its  foodplant  on  a  blade 
of  grass,  or  any  other  object  it  may  find  in  the  neighbourhood  of  its  food,  the 
pupal  stage  lasting  about  fifteen  days  (Gregson) ;  larva  fullfed  on  May  9th,  1872, 
fixed  itself  by  its  tail  on  May  10th,  and  pupated  in  due  course,  the  pupa  being 
figured  on  May  27th,  the  imago  emerged  June  9th  (Buckler) ;  larvae  (from  Gregson) 
fed  until  May  23rd,  1881,  pupated  May  27th  and  following  days;   in  1885,  full- 
fed  larvae  from  North  Wales,  received  on  June  5th,  pupated  almost  at  once,  imagines 
appearing    from    June    20th    onwards    (South).      Pupa  :     Slender,    with    green 
wing-cases  and  a  pinkish  body  (Gregson|.     Three-eighths  of  an  inch  in  length, 
slender;  the  wing-cases  long,  the  tips  well-produced  and  projecting  a  little,  though 
lying  close  along  the  abdomen ;  the  head  and  thorax  rise  a  little  at  the  top  to  a 
ridge  ;  the  tail  is  pointed.     Colour  green,  slightly  inclining  to  olive,  the  wing-covers 
darker  green ;  a  purplish-brown  dorsal  stripe,  and  two  parallel  lines  of  the  same 
colour  along  the  subdorsal  region  (Buckler,  figured  May  27th,  1872,  Larvae,  etc., 
pi.  clxiii.,  fig.  9e).    Time  of  appeabance  :  It  occurs  in  June  and  July  in  Switzer- 
land (Frey),  and  Constant  notes  it  in  June  at  Couches-les-Mines,  but  in  Savoy, 
Dauphiny,  and  Piedmont,  our  captures  have  all  been  made  in  the  latter  part  of  July 
and  the  first  half  of  August.     Whether  it  is  single-  or  double- brooded  in  the  moun- 
tains, we  do  not  know.   The  dates  we  have  are — July.23rd.  near  Raibl  (Zeller);  August 
5th-l2th,  1896,  at  La  Grave;  August  13th-20th,  1896,  at  Bourg  d'Oisans;  July  26th- 
30tb,  1897,  at  Gr^sy-sur-Aix  ;  August  lBt-5tb,  1897,  at  St.  Michel  de  Maurienne  ; 
August  6th- 12th,  at  Lanslebourg;  July27th-31st,  1898,  at  Bourg  St.  Maurice;  August 
3rd,  1898,  on  the  Little  St.  Bernard  ;    August  8th-12th,  1901,  at  Bobbie;    July 
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80th-Augu8t  3rd,  1902,  at  Chavoire  (Tutt) ;  Jaly  29th,  1901,  on  the  Prenj ;  June 
27th,  1902,  at  Maklenpass  (Rebel) ;  April  6th,  1902.  in  Malta  (T.  B.  Fletcher).  In 
Britain  it  appears  to  be  only  double-brooded,  the  first  brood  in  late  Mny  and  June, 
the  second  in  late  July  and  August.  June  19th,  1860,  at  Elston  Barrows 
(Gregson);  June  26th,  1861,  at  Black  Halls,  Hartlepool  (Sang);  July,  1868,  in 
Rossshire  (F.  B.  White) ;  July  4th.l6th,  1869,  at  Witherslack  (Hodgkinson) ;  July 
16th-17th.  1869,  at  Witherslack  (Gregson);  May  28th,  1870,  at  Witherslack 
(Hodgkinson) ;  June  18th,  1870,  at  Witherslack  (Porritt) ;  July  23rd,  ]871.  at 
Shields  (Sang) ;  July  19th,  1872,  at  Grange ;  July  10th,  1877,  at  Witherslack 
(Hodgkinson) ;  July  13th,  1878,  at  Witherslack  ;  August  14th,  1879,  at  Hartlepool 
(Sang) ;  July  17th,  1890,  at  Aberdovey  (Arkle) ;  July  9th,  1896,  at  Corsemalzie  (B.  S. 
Gordon) ;  June  10th,  1902,  common  at  Keswick  (Beadle).  HABrrs :  The  imagines 
fly  freely  among  Scabiosa  colunibaria  at  Witherslack  (Gregson) ;  also  in  Hesleden 
Dene  among  scabious,  and  on  railway  banks  at  Black  Halls  (J.  Gardner) ;  flies  at 
dusk  on  honeysuckle  flowers  in  garden  at  Corsemalzie  (R.  S.  Gordon).  Habitat  : 
Usually  in  hilly,  moorland,  or  mountainous  localities  in  Britain.  At  Llanferres, 
the  insect  is  found  among  scabious  plants  growing  on  the  ledges  of  rocks,  alon^ 
which  only  sheep  and  goats  can  travel  (Gregson) ;  on  the  Cumbrian  mountains  it 
is  usually  found  in  or  near  woods,  and  haunts  such  a  locality  among  rough 
herbage  at  Keswick  (Beadle).  In  France  it  occurs  on  the  pasturages  of  the  high 
alps  above  Pontarlier  (Bruand) ;  in  Savoy  and  Dauphiny  among  the  hills  above 
Lac  Bourget,  also  in  the  high  mountains,  to  about  5000ft.,  at  La  Grave  and  on  the 
Little  St.  Bernard  Pass.  In  Piedmont,  at  Bobbie,  it  is  also  found  among  the  mountains 
where  the  herbage  is  not  at  all  stunted,  and  the  scabious  is  luxuriant.  In  Switzer- 
land, in  damp  localities  in  mountain  woods,  and  on  both  shores  of  Lake  Ziirich 
(Frey).  In  Germany,  on  the  turf  moor  at  St.  Leonhard,  in  Baden  (Reuiti),  etc. 
In  Bosnia  and  Hercegovina  it  is  al&o  a  mountain  species,  going  up  to  nearly  6000  ft. 
at  Treskavica,  and  5500ft.  at  Velezi  (Rebel).  Localities:  Carnarvon:  Llandudno 
(Porritt).  Cumberland:  Keswick  (Beadle),  Lake  district  (Stainton),  Carlisle 
district  (Day).  Denbioh  :  Llanferree  (Gregson).  Durham  :  Darlington,  Black 
Halls,  Hartlepool,  South  Shields  (Sang),  Hesleden  Dene  (J.  Gardner).  Gloucester  : 
Cots  wolds  (Merrin).  Isijs  of  Man  (Gregson).  Kent  :  Folkestone  (Purdey). 
Lancashire:  Grange  (Hodgkinson).  Merioneth:  Aberdovey  (Arkle).  Norfolk: 
Norwich  (ae  an  aberr. )  (Barrett) .  Ross  (F.  B.  VVhite) .  Warwick  :  Knowle  (Bradley). 
Westmorland  :  Witherslack(Hodgkinson),  Kendal  district.  Coot  Scar  (Gregson).  Wig- 
town :  Corsemalzie  (R.  S.  Gordon) .  York  :  Great  Ay  ton  (Lofthouse) .  Distribltion  : 
Mountains  of  Central  Europe,  including  Great  Britain  (Rebel).  Austro- Hungary  : 
distributed  everywhere  in  the  Austrian  Alps  (Rebel),  Hernstein  district  — Gahns 
(Rogenhofer),  Schneeberg  (Mann),  Hochschwab,  Stelvio  (Rebel),  Trafoi  (Wocke), 
Carinthia  (Hofner),  Carniola  (Mann),  Tyrol— Innsbruck,  to  6600  ft.  (Weiler), 
Franzenshohe,  Lafatscher  Joch  (Heller),  Bnzen  (Hedemann),  Kaiser  (Hofmann), 
Glockner  (Mann),  Upper  Austria  (Aigner),  Galicia  (Garbowski).  Bobnla  and 
Hercegovina  :  Trebevic  (Apfelbeck),  Treskavica,  at  1800m.  (Rebel),  Maklenpass 
(Hilf).  Prenj,  Velezi,  at  1700m.,  Gacko  (Rebel).  Corsica:  Monte  Corte  (Curo). 
France:  Doubs— Pontarlier  (Bruand),  Seine-et-Loire  —  Couches -les-Mines  (Con- 
stant), Savoy— LanslebourR,  IBourg  St.  Maurice,  Petit  St.  Bernard,  Gresy-sur-Aix, 
Chavoire,  Dauphiny — La  Grave,  Bourg  d'Oisans,  St.  Michel-de-Maurienne  (Tutt). 
Germany  :  Baden— Ueberlingen,  St.  Leonhard  (Reutti),  Wiirttemberg — Eisenbach 
(Steudel  and  Hofmann),  Mecklenburg — Friedland  (Stange),  Neustrelitz  (Herrich- 
Schaffer),  Pomerania  —  near  Stettin  (Biittner).  Italy  :  Italian  Alps  (Curo), 
Piedmont — Bobbie  (Tutt).  Malta  (T.  13.  Fletcher).  Swhzerland  :  near  Zurich, 
on  the  Uitliberg  (Frey),  Bergiin  (Zcller),  Degersheim,  Gabris  (Miiller). 

Stainton*s  two  descriptions  of  plaffiodactylm  (Syst.  Cat.,  app.  p.  28 ; 
FJnt.  Ann,,  ii.,  p.  45)  make  this  a  darker,  yet  more  brightly- tinted, 
insect  than  the  type,  the  anterior  wings  with  (1)  an  ochreous  tinge  towards 
the  inner  margin  ;  (2)  the  black  streak  in  the  anterior  lobe  much  more 
strongly  marked ;  (3)  two  distinct  black  streaks  in  the  second  lobe ;  (4) 
the  costa,  beyond  the  middle,  much  clouded  with  dark  fuscous.  The 
original  specimens,  on  which  the  first  description  was  based  were  taken 
on  the  Schneeberg,  one  of  the  Austrian  mountains,  by  Mann,  but 
Stainton  had  no  hesitation  in  admitting  the  insect  as  British,  and  in 
concluding  that  the  insect  that  Gregson  took  in  June  and  July,  1853,  in 
North  Wales,  was  the  insect  he  had  named  plafjindactylnn,  and  further,  that 
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it  had  also  been  taken  in  Cumberland,  thus  uniting  plaffiotlactylus,  Sta., 
with  scabiodactyliiSf  Gregs.  Jordan  described  it  under  the  name  scabiosae 
{Ent.  Mo,  Mag,,  xviii.,  p.  122)  as  the  small  bright-looking  form  of  the 
Lake  district,  at  first  sight  very  different  from  German  specimens, 
which  have  a  much  larger  blotch  on  the  costa,  but  the  '*  plagium  " 
distinct  in  both.  South  says  that  specimens  bred  from  Gregson*s 
Llanferres  larvae  in  1881  and  1882,  are  more  strongly  marked,  and 
perhaps  smaller  than  imagines  from  Folkestone,  but  that  others,  bred 
in  1885,  were  somewhat  larger  than  those  bred  in  1881  and  1882,  one 
or  two  less  strongly  marked,  so  that  they  did  not  differ  at  all  ifrom 
specimens  from  Folkestone  {Ent,,  xviii.,  pp.  274-5) ;  but,  as  he  further 
states  that  he  could  not  distinguish  between  these  and  S,coprodactyla  and 
A,  pelidnodactyla,  his  opinion  is  somewhat  discounted.  Barrett  appears 
to  have  fallen  into  a  sad  muddle  (Ent,  Mo,  May.,  xviii.,  p.  179)  by 
trying  to  separate  the  more  typical  examples  into  plagiodactylus  and 
bipvnctidactyla.  He  also  attempted  to  connect  the  latter  with  Scabiosa 
succisa,  and  the  former  with  Scabiosa  columbaria.  He  states  that,  at 
Ranworth  Fen,  a  patch  of  S,  »uccisa  produced  examples  that  leaned 
altogether  to  the  playiodactyhm  form,  whilst  at  Brandon,  among  S. 
columbana  and  .S.  arretisin,  the  two  forms  were  so  mingled  that  one 
could  not  separate  them.  As,  however,  he  goes  on  to  make  plagiodac- 
tylus the  larger,  and  biptincHdactyla  the  smaller  form,  and  also  says 
that,  in  some  specimens  oi plagiodactylii8,ihe  characteristic  markings,  as 
defined  by  Stainton,  disappear,  whilst  in  some  bipunctidactyla  these 
markings  are  seen  pretty  distinctly,  one  may  conclude  that  he  was 
only  dealing  with  the  usual  aberrative  conditions  found  in  all  localities 
where  the  type  is  common,  in  fact,  he  shows  that  he  had  not  the  local 
race  described  by  Stainton  and  Gregson  in  his  mind,  for  he  further 
goes  on  to  say  that  scabiodartylm  from  the  Lake  district  has  the  cloud- 
ing of  the  costa  and  the  black  streak  much  exaggerated.  He  appears 
to  be  later  in  the  same  confused  condition  of  mind  {Lfp.  Brit.  Isles, 
ix.,  p.  875),  although  he  gives  a  very  good  description  oi  plagiodactylus 
(scabiodactylus),  stating  that,  in  the  northwest  of  England,  the  tendency 
to  the  development  of  small  black  dashes  on  the  lobes  of  the  forewing, 
and  a  bordering  of  white  between  them,  etc.,  becomes  exaggerated,  the 
costa  above  the  fissure  being  blackened,  so  as  sometimes  to  form  a 
flattened  dark  triangle  with  the  usual  two  dots  at  its  apex ;  these  dots  are 
also  joined  together,  and  the  hind  marginal  dots  elongated  into  streaks. 
He  then  unaccountably  connects  this  with  the  '*  umbreous  form  "  of 
the  fens,  which  he  says,  with  considerable  variation  in  colour,  has  the 
precise  markings  of  the  typical  form.  Unfortunately,  he  does  not  define 
.  the  latter.  We  have  already  {antea,  pp.  886-7)  referred  to  Hofmann's 
notes  on  this  form,  and  his  reference  to  original  specimens  captured 
by  Mann  (on  the  Schneeberg)  and  Zeller  (at  Bergiin).  Bankes  observes 
that,  in  the  *'  Mason  coll.,"  the  plagiodactylus  only  contained  one  speci- 
men of  the  darker  form,  whilst  the  series  of  scabiosae,  Gregs.,  though 
including  several  typical  A.  bipunctidactyla,  were  mostly  of  the  darker 
form  {plagiodactylus,  Stn.  Man.)  with  the  forewings  distinctly  speckled 
with  black  and  white,  tinged  with  ochreous  towards  the  dorsal  margin, 
and  with  a  strong  black  streak  in  the  upper  lobe.  He  adds  {in  litt.) : 
*^  I  secured  15  out  of  theSOso-c&lled  scabiosae,  and,  of  the  15,  the  majority 
are  of  this  dark  form,  though  only  one  shows  the  *  two  distinct  black 
streaks  in  the  second  lobe,'  referred  to  above,  whilst  a  few  are  typical 
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A.  bipnnctidactyla.  Most  of  them  are  unlabelled,  but  6  of  the  dark  form 
are  labelled  (by  C.  A.  Briggs)  '  Purdey,  Folkestone.'  *'  Staudinger  and 
Bebel  diagnose  (Cat.,  8rd  ed.,  p.  77)  the  variety  shortly  as  follows : 
'*  Alls  anterioribus  saturatioribus,  squamis  albis  mixtis,  striga  fusca 
digiti  primi  longiore  et  crassiore." 

/9.  var.  hodgHnsoniit  Oregs.,  **  Ent.  Mo.  Mag.,''  iv.,  p.  178(1868).  Hodgkintoni, 
[Hodgk.,"  Ent.  Mo.  Mag.,"  iv.,  p.  38  (1867);]  Knaggs,  **  Ent.  Ann.,"  p.  Ill  (1868) ; 
Jord.,  "Ent.  Mo.  Mag.,"  vi.,  pp.  123-5  (1869);  xvm.,p.  122  (1882)  ;  Ban.,  "  Ent. 
Mo.  Mag.,"  xviii.,  p.  180  (1882);  Hodgk.,  "Ent.  Mo.  Mag.,"  xviii.,  p.  212 
(1882) ;  "  Ent.,"  zzi.,  p.  295  (1888) ;  South,  **  Ent.,"  zxii.,  p.  35  (1889) ;  Hodgk., 
"Ent.  Beo.,"  viii.,  p.  190  (1896).  Zophodaetylus  var.,  Barr.,  "Ent.  Mo. 
Mag.,"  xviii.,  p.  180  (1882) ;  Tutt,  "  Pter.  Brit.,"  pp.  94-6  (1895) ;  Barr.,  "  Lep. 
Brit.  Isl.,"  ix.,  p.  379  (1904).  Bipunctidactyla  var.,  South,  "  Ent.,"  xxii.,  p.  35 
(1889). — Alar  expanse  7-8  lines;  head,  face,  thorax,  body,  and  legs,  of  a  light, 
ereamy,  ashy-grey,  lightest  towards  the  oleft ;  very  slightly  irrorated  with  darker 
atoms;  the  discoidal  and  deft-spots  scarcely  perceptible.  Underwings rather  darker 
than  the  upperwings.  P.  hodgkinsonii  differs  from  P.  lowei  (loetcii),  to  which  it 
is  nearly  allied,  in  &e  general  colour  being  lighter,  the  less  irrorated  or  suffused 
appearance,  its  lesser  size,  and  its  want  of  the  light  canary-coloured  terminal  costal 
edging  to  the  tip,  and  also  in  its  time  of  appearance ;  from  P.  plagiodactybu  it 
differs  in  its  smaller  size,  much  lighter  colour,  the  entire  want  of  the  bright  buff 
and  light  ashy- white  upon  the  thorax  and  body,*  the  absence  of  the  dark  blotches 
so  conspicuous  upon  good  specimens  of  that  species,  the  absence  of  any  light 
edging  to  the  cleft,  and  in  being  devoid  of  any  light  colour  upon  the  terminal  joints 
of  the  legs ;  from  P.  bipuntidactylua  it  differs  in  its  smaller  size,  more  yellowish 
ashy-colour  and  lighter-coloured  legs,  and  from  the  spurs  being  of  the  same  colour 
as  the  legs,  those  of  bipunctidactylus  being  lighter  than  the  legs.  A  single  specimen 
captured  in  early  June,  circa  1860,  in  a  small  pasture-field  at  Witherslack  (between 
the  inn  and  "  mosfl  ");  three  captured  later  in  the  juniper  field  near,  by  Hodgkinson, 
of  which  one  each  was  given  to  Gregson ,  Doubleday,  and  Bumey .  One  or  two  othezB 
taken  since  by  Hodgkinson.  Very  closely  allied  to  P.  lowei  {loewii) ;  indeed,  none 
but  a  practised  eye  would  detect  the  differences  (Oregson,  Ent.  Mo.  Mag.,  iv., 
p.  178). 

Whether  this  is  a  form  of  A,  bipunctidactyla  or  A,  zophodaetylus  has 
long  been  a  matter  of  controversy,  but,  in  spite  of  our  remark  (Pur. 
Bnt.,  p.  95),  South  was  the  first  British  lepidopterist  who  rightly 
suggested  that  this  insect  was  a  form  of  bipunctidactyla.  That  this 
is  so,  is  abundantly  proved  by  the  example  in  the  '*  Doubleday 
collection,"  mentioned  by  Gregson  (antea),  which  is  an  undoubted 
specimen  of  A.  bipunctidactyla,  and  Bankes  observes  that  he  is  in 
possession  of  six  examples  that  stood  as  *^  hodgkinsonV  in  Hodgkinson^s 
own  cabinet  series ;  they  are  all  worn  A.  bipunctidactyla,  and  appear  to 
have  been,  when  fresh,  almost  typical  examples  of  the  species.  He  iias 
also  six  others  from  the  *'  Mason  collection,*'  which  were  also  part  of 
Hodgkinson*s  original  series,  and  of  these,  five  are  very  worn  A.  bipuncti- 
dactyla, and  probably,  when  fresh,  not  really  paler  than  typical  specimens, 
whilst  the  remaining  one,  wasted  to  a  mere  shadow,  may  not  be  this 
species,  and  is  certainly  not  A.  zophodaetylus.  Bankes  further  observes 
that  he  examined  the  whole  of  the  series  in  Hodgkinson's  collection, 
and  concluded  that  all  were  worn  A.  bipuntidactyla,  some  of  normal  size, 
others  small.  Hodgkinson  himself  observes  (Ent.  Rec.,  viii.,  p.  190) 
that ''  there  is,  in  all  specimens,  a  light  (very  pale)  streak  on  the  lower 
side  of  the  upper  wing,  and  the  heads  of  all  are  of  a  very  pale  ash- 
colour,  as  also  are  the  legs/*  He  further  says  that  he  took,  ^'  with 
hodykinsoni,  some  examples  of  playiodaetylus,  with  the  tips  more 
hooked."  He  records  the  capture  of  eight  examples  at  Witherslack  on 
May  19th,  1867,  three  others  in  1868,  and  observes  that  it  appears  to 

*  Very  indistinct  or  obsolete  in  the  <f  s  of  this  species. 
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be  a  very  early  species,  differiDg  from  its  allies  in  its  manner  of  resting. 
Four  of  the  1867  examples  were  very  fine,  and  a  few  eggs  were  obtained. 
Others,  he  says,  were  captured  on  June  12th,  1888,  at  Windermere.  He 
rightly  maintained  (Ent.  Mo.  Mag,,xyiiu,  p.  212),  when  Jordan  {Knt.  Mo» 
Ma^.,  vi.,p.  122)  and  Barrett  {op.  ctt.,  xviii.,  p.  180)  referred  to  the  insect 
as  a  slight  aberration  of  A.  zophodactylus,  that  it  was  quite  distinct  from 
the  latter,  and  that  centaury  did  not  grow  within  miles  of  the  spot 
where  the  insect  was  taken.  He  further  observes  (Ent,  xxi.,  p.  296) 
that  the  insect  is  without  the  slaty  shade  that  is  on  both  A.  bipuncti- 
fiactyla  and  A.  zophodactylus,  and  that  none  of  the  foodplant  of  the  latter 
grew  in  the  localities  where  liodfjkinsoni  had  occurred.  South  records 
(Ent,,  xxii.,  p.  85)  the  capture  of  two  specimens  in  North  Devon  that 
agreed  with  Gregson's  description,  and  he  suggested  that  these,  as  well 
as  hodtjJdnsoni,  were  probably  referable  to  bipunctidactyla.  In  spite  of 
the  overwhelming  evidence  that  is  offered  by  the  specimens  themselves 
of  the  accuracy  of  this  suggestion,  Barrett  repeats  (Lc^/?.  Brit.  Idea,  ix., 
p.  879)  that  hodijkinsoni  **  appears  to  be  nothing  more  than  the  first 
brood  of  zophodactylm  from  northern  Lancashire  and  Westmorlaud." 

y.  var.  aridui,  [ZelL,  "Isis/^p.  904 (1847);  "  Stett.  Ent.  Ztg.,"  xi.,  p.  210(1850); 
'*Linn.  Ent.,"  vi.,  p.  866  (1862);  H.-Sch.,  "  Sys.  Bearb.."  v.,  p.  376  (1855); 
Hein.  and  Wocke,  •*  Schmett.  Deutsch.,"  p.  795  (1877);]  Sta.,  *'  Ent.  Ann.,"  p.  143 
(1870) ;  Gregson,  •♦  Ent.  Mo.  Mag.,  vii.,  p.  88  (1870);  Knaggs,  **  Ent.  Ann.,"  p.  94 
(1871) ;  [Buckl..  "Ent.  Mo.  Mag.,"  x.,  p.  182  (1874) ;]  South,  "  Ent..  xiv.,  p.  77 
(1881) ;  Barr.,  "  Ent.  Mo.  Mag.,"  xviii.,  p.  179  (1882) ;  [Pal.,  **Nat.  Sic,"  p.  193 
(1885-6);  Mill.,  •*  Nat.  Sic,"  p.  223  (1885-6);]  Tutt,  '•  Pter.  Brit.,"  pp.  87-8 
(1895).— Alia  anterioribus  gilvescenti-griseis,  juxta  costam  obscurioribus,  puncto 
anb  fiasara  fusco,  oiliia  coats  apicalibua  f usceacentibua,  pancto  in  ciliis  anguli  po'atici 
lacinias  anterioris  unico  faaco;  ciliia  digiti  tertii  breviuaculia.  Var,  B,  puncto  aub 
flaaura  obsoleto.  Var.  C,  atrigula  albida  per  laciniam  anteriorem  obaoleta  (s  ,  ?  ). 
The  aize  ia  like  that  of  the  amalleat  fiucvu  of  the  autumn  generation,  and  the 
colour  haa  a  aimilar  reddiah  dusting,  only  atill  paler.  The  parts  of  the  winga  are 
more  alender,  capecially  the  front  lobe  of  the  forewinga,  which  ia  narrower  and 
longer.  The  fringes  of  the  hind  margina  of  the  lobea  are  whitiah  at  the  baae.  and 
on  thoae  of  the  front  lobe  the  brown  apot  ahowa  out  distinctly.  The  coatal  fringes 
of  this  lobe  are  very  narrowly  whitish  only  at  the  beginning  of  the  tiasure  of  the 
wing,  but,  from  there  to  the  tip,  the  brown  gradually  increases  in  width.  Before 
the  iiaaure  ia  a  brown  apot,  aomewhat  variable  in  shape,  amaller  thanin/u«c'M<,  and 
not  reaching  ao  far  above  the  fissure,  like  the  lower  part  of  the  same  spot  in  futtctu ; 
thia  apot  ia  in  var.  B  entirely  obaolete.  Sometimea  the  front  lobe  haa,  in  the 
uaual  position,  a  faint,  whitiah,  tranaverae  line.  On  the  underside,  the  wings  are 
greyiah-brown,  the  apical  half  of  the  lobea  of  the  forewing,  and  the  firat  feather 
of  the  hindwing,  are  tinged  with  whitish.  The  legs  are  dirty  whitish.  This  species 
appears  to  be  not  rare  in  Italy  and  Sicily,  and. to  be  the  local  representative  of 
fuscui.  It  fliea  near  Syracuae  in  May  (on  the  23rd,  an  eapecially  large  and  dark 
example  of  var.  C  waa  captured  ;  on  the  30th,  a  <f  ;  on  the  31  at,  two  ordinary  (f  a 
and  one  ^ ),  and  in  June  (4th,  6th,  7th,  19th).  Near  Meaaina,  at  Gastellacio,  it 
was  not  rare  throughout  the  whole  of  July,  amongat  dry  graaa.  Singly,  I  have 
obtained  it  near  Borne  (Auguat  27th),  Narni  (September  4th),  Tolentino  (September 
6th),  and  Ancona  (September  11th).  Its  localitiea  were  alwaya  dry  grassy  places 
(Zeiler,  Ifu,  1847,  p.  904).  Middle  of  May,  near  Ardivoza,  on  the  pastures,  not 
aoaroe,  and  collected  at  tne  time  as  amall  apecimena  of  mictodax:tylu8  (Zeiler,  Stett. 
Ent,  Ztg,,  xi.,  p.  210). 

Whether  this  insect  is  really  only  a  southern  race  of  A.  bipuncti- 
dactyla, of  which  similar  aberrations  occasionally  occur  in  other 
parts  of  its  range,  whether  it  is  a  form  of  some  other  allied  species,  or 
whether  it  is  a  distinct  species,  we  have  no  means  of  judging  without 
a  sight  of  Z^ler*8  originsJ  specimens.  Hofmann  favours  (Die  Deutsch. 
Pteroph.,  p.  72)  the  last-named  view,  noting  it  as  '*  manifestly  a 
species  that  only  occurs  in  the  Mediterranean  region,  where  the  larva 
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feeds  on  Coris  nwnspeliensiSf  a  plant  belonging  to  the  Primulaceae" 
although,  strangely,  we  cannot  find,  in  Zeller*s  notes  on  the  species, 
that  he  confines  it  to  this  particular  foodplant,  this  conclusion  having 
been  reached  by  Buckler  {Ent.  Mo,  Mag,,  x.,  p.  182).  In  the  Frey  col- 
lection are  two  specimens  labelled  ^*  aridiis"  '^Brussa  (Mann),**  and 
"  Corsica  (Mann),"  of  pale  greyish  colour  and  very  doubtfully  to  be 
referred  to  A,  bipunetidactyla,  and  quite  possibly  disbinct  therefrom. 
Rebel,  however,  does  not  even  query  it,  but  makes  it  a  var.  of  A,  hipunc- 
tidactyla,  and  diagnoses  {Cat,,  8rd  ed.,  p.  77)  it,  as  **  Minor,  multo 
dilutior,  lutescens.  Southern  Europe,  Armenia,  Hyrcania,  Pales- 
tine." In  1862,  Zeller  wrote  {Linn,  Ent,,  vi.,  p.  866)  that  "  the 
principal  difference  between  it  and  hewii  {zopJiedactyliis)  is  the 
presence  of  a  small  blackish-brown  dot  at  the  inner  angle  of  the 
upper  lobe.  The  best  species  with  which  to  compare  ari/lus  is 
Mifjmatodactylus,  which  occasionally  agrees  with  it  almost  exactly  in 
size.  It  {aridm)  is  paler  at  the  apex  of  the  anterior  wings,  which  is 
less  produced  ;  the  blackish-brown  dot  at  the  end  of  the  cleft  is  less 
distinct,  and,  if  enlarged,  is  increased  upwards  towards  the  costa; 
whilst  Hthjmatodactylm  usually  has  a  sharp  black  dot  situated  in  a  very 
oblique  direction  inwards  above  the  lower  one,  and  the  fringes  of 
the  anterior  border  of  the  apex  of  the  forewings  are  not  edged  with 
white."  Milli^re  records  {^at.  Sic,  1886,  p.  228)  the  insect  from  the 
Esterel  and  Cannes,  in  October ;  and  Palumbo notes  {op,  cit.,  1888,  p.  198) 
it  from  May  to  July,at  Monte  Medio,  Syracuse,and  th%Madonie  mountains, 
idl  in  Sicily.  Turati  says  {Bull.  Sac,  Ent,  Ital,,  1879,  p.  207)  that  it 
occurs  in  the  Brughieri  di  Alzate,  in  Lombardy,  in  September.  In 
favour  of  supposing  that  a  form  of  A,  bipunctidactyla  occurs  in  this 
country,  agreeing  with  .aridm,  is  Stainton's  remark  {Ent,  Annual, 
1870,  p.  148)  that  Zeller  writes  that,  amongst  the  specimens  of  Ptero- 
phoi'us  which  he  had  received  from  Jordan,  was  one  which  had  been 
captured  by  D'Orville,  in  Devonshire,  and  which  appeared  to  be 
identical  with  the  Italian  P,  aridm,  and  raises  the  question  whether 
nridm  is  only  a  pale  variety  of  wrotiWMj?  {bipunctidactyla),  ox -^h^ih&t  the 
English  and  Italian  climates  are  sufficiently  in  accord  for  the  same  species 
to  exist  in  both.  Gregson  observes  {Ent,  Mo.  May.,  vii.,  p.  88)  that 
he  captured  a  specimen  in  the  Isle  of  Man,  which,  on  comparison  with 
D  *Orville*s  example,  was  found  to  be  identical  with  it.  Since  then, 
several  supposed  examples  have  been  taken  of  this  particular  British  form, 
4md  referred  to  aridus,  the  name,  in  Britain,  being  thus  used  merely  for 
an  aberration  of  A.  bipunctidactyla,  Hofmann,  referring  to  the  German 
records  of  aridus,  says  :  "  The  examples  recorded  from  the  Baltic  coast 
of  Russia,  are  probably  {teste  Wocke)  based  on  incorrect  identification  ; 
the  same  is  probably  the  case  with  the  statement  of  its  occurrence  at 
Heudorf,  in  VViirttemberg."  Bankes  refers  to  fifteen  so-called  aridus 
in  the  **  Mason  "  collection,  as  "all  typical  bipunctidactyla,  except 
three,  the  worse  for  wear,  which,  when  fresh,  were  perhaps  rather 
paler  than  usual,  though  by  no  means  so  pale  a  form  as  is  occasionally 
met  with  in  Britain  ;  but  it  is  quite  possible  that  their  pallor  is  solely 
due  to  absence  of  scales."  Crorabrugghe  de  Picquendaele  says  that,  in 
Belgium,  atidus  only  occurs  in  the  Campine,  on  the  edges  of  the  little 
lakes  distributed  over  the  large  lande  or  plain  of  Galmpthout ;  here  it 
was  common  in  July,  1900.  [I^uckler^s  account  of  the  insect  he  referre<l 
to  aridm,  is  given  at  the  end  of  our  notice  of  A,  bipunctidactyla,] 
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EooLAYiNG. — The  eggs  of  the  August  moths  are  laid  freely  on  the 
flower-buds,  generally  between  the  florets,  or  between  the  florets  and 
involucre,  none  on  the  leaves  or  stem.  Eggs  laid  between  August 
28rd-28th,  1904,  commenced  to  hat<5h  on  August  81st  (Bacot). 

Ovum. — Pale  yellow  in  colour,  a  rather  long  ovoid  in  shape,  with 
flattened  sides ;  for  so  small  an  egg  it  is  coarsely  sculptured,  in  some 
places  with  an  irregular  cell  pattern,  in  others  with  rude  longitudinal 
corrugations ;  these  are  chiefly  on  the  sides  towards  the  smaller  end, 
the  cell  pattern  on  the  shoulders  and  micropylar  end.  Length, 
0*475mm.  to  0-5mm. ;  width,  about  0-25mm. ;  as  I  cannot  manage  to 
balance  the  egg  on  its  edge,  I  can  only  guess  at  its  thickness,  but  this 
is  probably  about  0'2mm.  [Bacot,  July  27th,  1904.  Several  eggs  laid 
in  a  small  cluster,  forwarded  from  Folkestone  by  Purdey.]  Clear 
yellow  in  colour,  form  ovoid;  length,  0-46mm. ;  width,  0-24mm., 
narrowing  a  little  more  acutely  to  the  non-micropylar  end  ;  height, 
0*21mm.  towards  micropylar  end,  a  little  less  towards  nadir.  The 
ribs  are  very  bold,  but  the  pattern  is  not  polygonal,  at  least  the  cells 
tend  to  run  together  into  longitudinal  waved  furrows,  i.e.,  in  somewhat 
sinuous  lines  from  end  to  end  of  the  egg.  The  ribs  are  not,  as  is  usual, 
like  fine  beads  laid  on,  but  are  merely  the  tops  where  the  regularly-curved 
hollow  of  one  furrow  meets  the  next  one.  Towards  the  micropylar 
end,  or  rather  just  on  it,  and  round  the  micropylar  area,  the  sculpture 
is  in  more  ordinary  polygonal  pattern.  [Described  August  25th,  1904. 
Eggs  laid  by  $  a  few  days  before.]  Some  eggs  laid  August  29th, 
differed  somewhat  from  these,  smooth  and  shining,  the  sculpturing 
was  much  less  pronounced,  and  the  hollows  were  here  represented  by 
mere  flattenings;  they  were  also  somewhat  shorter  than  the  others, 
viz.,  0'40mm.  The  height  was  0*21mm.  towards  the  micropylar  end, 
0-19mai.  towards  the  nadir  (Chapman). 

Habits  op  larva. — From  eggs  laid  in  August  and  September, 
hybernating  larvae  hatch,  the  autumn  habits  of  which  are  practically 
unknown,  but,  in  the  early  spring,  the  larvae  may  be  found  actively 
boring  into  the  main  central  stem,  clearing  out  the  leaf-bud,  and  going 
down  for  some  distance,  even  below  the  surface  of  the  ground.  On  May 
28rd,  1904,  in  Baindene  Wood,  Folkestone,  the  young  scabious  plants 
had  begun  to  make  good  grow^th,  and  were  some  six  inches  above  the 
ground,  and,  in  these  scabious  plants,  larvaeof  A.bipunctidactylayferenot 
uncommon.  They  were  feeding  in  the  central  shoot,  mining  down  the 
length  of  the  two  central  leaves,  eating  out  the  bud  and  into  the  shoot, 
causing  considerable  lateral  growth,  and  filling  up  their  burrows  with 
dark,  thick,  frass.  The  affected  shoots  were  easily  recognised,  when 
found,  by  their  dark  colour,  and,  generally,  by  a  hole  in  the  upper  part 
of  the  two  leaves,  which  close  over  the  central  shoot,  by  which  hole 
they  seem  to  have  entered  rather  earlier,  when  leaving  their  hyber- 
nacula.  Pulling  these  leaves  apart,  at  once  discloses  their  workings, 
the  larvae  being  generally  fairly  well  down  in  the  mine,  and  of  various 
sizes,  from  about  4mm.  to  9mm.  (t.^.,  nearly  fullgrown),  and  very 
variable  in  colour.  Some  of  the  mines  were  quite  cleared  out,  and  the 
larva  was  then  found  in  one  of  the  adjacent  lateral  shoots,  which  it 
appeared  to  have  entered  from  the  side  of  the  two  enclosing  leaves. 
Although  one  speaks  of  the  larva  as  a  burrower,  it  really  feeds  entirely  on 
the  leaves  forming,  and  enclosing,  the  bud,  but  does  so  entirely  from  the 
inside.  It  is  hardly  a  burrower  in  the  sense  that  the  Platyptiliid  larves 
Me.    Barrett  says  he  found  larvae  on  May  19th,  1871,  near  Norwich, 
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that  the  work  of  a  larva  *' causes  the  shoot  to  droop,  when  it  is  quickly 
hidden  by  the  young  plant/*  but  this  is  hardly  so,  for  the  bud  of  the  main 
shoot,  even  when  almost  cleared  out,  remains  enclosed  in  two  upright 
folded  leaves,  which  do  not  droop,  although  the  growing  is  very  effectively 
stopped,  and  the  attacked  shoots  are  usually  exposed,  not  hidden,  pupa- 
tion  taking  place  before  the  unattacked  lateral  shoots  are  tall  enough  to 
hide  those  in  which  the  larvae  have  fed.  Hofmann  writes  {Woch.  fur 
Ent,j  iii.,  p.  807)  that  the  little  larvas  of  the  spring  generation,  are  found 
from  April  25th  to  May  18th,  deep  in  their  burrows  in  the  central  shoots 
of  Scabiosa  columbaria ^  which,  he  says,  they  forsake  later  in  order  to  live 
openly  on  the  leaves.  Oregson  makes  {Km.,  xviii.,  p.  160)  a  similar 
observation,  viz.,  that  the  young  larvae  eat  into  the  central  unopened 
leaves  of  Scabiosa  succisa,  and  later  eat  the  radical  leaves.  We  have 
never  been  able  to  confirm  this  external  mode  of  feeding  in  nature^ 
although  we  have  found  an  abundance  of  fuUfed  larvae  in  the  mines. 
The  moths  from  these  larvae  appear  from  May  to  early  July.  The  feed- 
ing-habits of  the  second  brood  are  entirely  different,  although  little  again 
is  known  of  the  life-history  of  this  brood.  Chapman  notes  that  a  plant,  on 
which  eggs  must  have  been  deposited ,  was  sleeved  on  July  4  th ,  1904,  and  on 
August  18th  he  found  pupae,  as  well  as  living  and  dead  moths,  therein. 
Examination  showed  that  the  tips  of  all  the  branches  were  dead,  that  they 
had  been  mined  inside,  the  cavity  extending  into  the  living  tissue ;  in 
one  case  the  cavity  was  very  large,  suggesting  that  the  larva  was 
very  large  before  it  left  it  (quite  half-grown)  and  had  a  hole  attached 
much  like  that  of  Adaina  microdactyla,  whilst  those  of  the  others 
were  smaller.  One  living  and  one  dead  imago,  and  two  empty 
and  two  full  pupa-cases,  were  on  the  muslin  on  August  ISth,  but 
the  two  living  pupae  yielded  imagines  the  next  day.  The 
suggestion,  therefore,  is  that  the  larvae  finally  fed  up  externally. 
The  habits  of  the  larvae  of  the  next  brood  are  the  best 
known.  Larvae,  hatched  on  August  81st,  1904,  and  following  days, 
disappeared  at  once  between  the  florets  and  flower- head ;  by 
September  5th,  several  florets  on  one  or  two  heads  looked  very 
unhappy ;  some  half-dozen  larvae  also  were  mining  in  the  leaves  near 
the  flower-heads  (not  the  lower  larger  leaves),  either  from  eggs  on  stems 
overlooked,  or  wanderers  from  the  overstocked  flower-heads.  By 
September  8th,  the  florets  in  many  places  obviously  failing,  only  a  few 
coming  out  well,  larvae  were  now  visible  elsewhere  on  the  plant  mining 
in  several  of  the  narrow  stem-leaves,  generally  in  direction  from  tip  to 
base.  On  September  12th, ayoung larva  wasnoticedwalkingdown flower- 
stem  (it  was  well  grown  in  first  instar) ;  two  heads  have  the  stem  beneath 
them  dying,  and  are  drooping,  one  of  these  is  found  to  be  drying  up, 
and  has  the  receptacle  well  mined  by  larvae,  but  all  have  gone.  The  other 
is  less  dry,  but  the  larvse  have  all  gone  except  one  that  is  fuUgrown  in  first 
skin,  and  that  is  mining  into  the  stem.  The  leaves  or  flower-stems  seem  to 
have  more  miners  than  they  had ;  the  larvae  in  them,  seen  against  the 
light,  are  growing,  but  not  fullgrown,  in  first  skin.  On  September 
16th,  a  flower-head  is  seen  to  be  drooping.  This  is  a  rather  small 
flower-head  with  abundant  eggshells.  It  looks  all  right,  though  it  has 
not  developed  at  all  for  a  week  or  more ;  the  stem  for  an  inch  below; 
it  seems  all  right,  but,  at  the  node  below,  and  for  some  distance  above, 
it  is  withered.  The  flower-head,  when  opened,  has  had  the  interior, 
especiaUy  the  layer  of  ovaries,  eaten  out,  but  all  the  larvae  have 
gone  ;  one  larva,  about  half  grown  in  first  skin,  is  found  at  the  nodQ 
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mining  in  the  stem,  and  is  apparently  the  cause  of  the  withering. 
Where  are  the  others  from  the  flower-heads  ?  Various  mined  leaves 
are  also  withered,  and  drying  up.  The  mines  show  a  small  hole  of 
the  larval  escape.  Some  mines  are  still  occupied;  in  one  a  larva  can 
be  seen  with  the  head  dislocation  that  indicates  preparation  for  a  moult 
(in  this  case  the  first);  an  adjacent  mine  hasalarva  with  a  distinctly  larger 
head,  i.e.,  in  the  second  instar.  This  and  one  or  two  others  eject  the 
frass  from  the  mine,  the  smaller  ones  leave  it  in  the  mine  (Chapman). 
In  another  lot  that  Chapman  had,  belonging  to  this  autumn  brood,  a 
larva  was  buried  deeply  in  the  bud,  on  August  17th,  which,  little 
disturbed  outwardly,  had  the  bases  of  many  flowers  replaced  by  frass ; 
on  September  20th,  one  of  these  moulted  and  burrowed  into  a 
flower- bud,  spinning  a  few  threads  to  the  involucre ;  smaller  larv» 
were  completely  buried,  the  place  of  entry  being  marked  by  a  trace  of 
frass.  On  the  22nd,  a  large  larva,  partly  exposed  the  previous  day, 
was  also  practically  out  of  sight,  the  bud  not  being  quite  large  enough 
to  allow  it  to  be  within  and  retain  its  outer  form  unimpaired,  so  that 
some  flowers  are  so  far  destroyed,  by  the  feeding,  as  to  allow  the  larva 
to  be  discerned,  apparently  in  a  curved  attitude,  near  the  centre  of  the 
bud;  by  the  28rd,this  larva  had  so  eaten  out  the  centre  of  the  bud  as  to  be  well 
exposed,  and,  in  the  afternoon,  descended  to  a  lower  flower-head,  on 
which  it  was  fully  exposed;  it  seemed  to  be  nearly  fuUgrown.  By  the 
24th  it  had  cleared  out  this  bud  and  had  entered  another  in  which 
the  front  segments  were  buried  ;  after  this,  the  larva  ate  a  flower-head 
per  day  until  the  27th,  when  it  fastened  itself  up  for  pupation 
(Chapman).  Bacot  also  notes  (in  litt.)  the  habits  of  this  brood ;  the 
ova,  placed  on  the  flower- buds  of  a  growing  plant,  gave  larvaa  that 
immediately  bored  between  the  flowerets  and  involucre  of  the  buds  on 
the  main  and  lateral  stems  ;  another  bud  had  been  bored  through  by  a 
larva  that  remained  invisible,  a  small  heap  of  frass  being  seen  when 
the  outer  leaves  of  the  involucre  had  been  removed;  the  interior  of  the 
bud  had  been  removed,  and  there  were  large  quantities  of  fresh  frass 
low  down  among  the  flowerets.  The  larvce  are  by  no  means  easy  to 
find,  in  spite  of  unmistakable  signs  of  their  presence,  and  require 
some  search  before  they  can  be  finally  run  down  ;  as  they  increase  in 
size,  they  feed  at  a  great  rate,  emerging  to  seek  fresh  feeding-places, 
entering  buds  that  have  just  commenced  to  open  or  are  unexpanded,  and 
often  leaving  the  bud  of  the  main  stem  for  the  smaller  lateral  buds. 
Their  feeding  makes  little  difference  to  the  outward  appearance  of  the 
bud,  a  small  quantity  of  silk  being  used  to  spin  around  the  portion  of 
the  bud  attacked  (Bacot).  Larvse  found  at  Newbury  in  early  September, 
1890,  were  feeding  on  the  flowers  of  scabious ;  they  were  then  very 
sluggish,  and  ate  through  the  bases  of  several  florets,  being  completely 
hidden,  and,  until  the  flower-head  was  pulled  apart,  there  was  no  sign  of 
the  larva  within  (Eimber).  In  Germany,  we  observe  that,  in  Mecklen- 
burg, Stange  found  larvsB  at  the  end  of  June  and  July,  in  the  flowers 
of  Scabiosa  columbaria  and  S.  succisa ;  Bossier  found  the  larvsB  in  the 
Wiesbaden  district  in  the  beginning  of  May,  in  the  stalks  of  Scabiosa 
columbaria^  whilst  he  describes  the  feeding- habits  of  an  autumal  brood 
found  at  Wiesbaden  in  early  September,  1868,  in  the  flowers  of  Scabiosa 
succisa y  the  larvfB  only  betraying  their  residence  therein,  by  small  threads 
on  the  blue  petals ;  he  observes  that  they  pupated  in  a  few  days,  and 
emerged  10  days  after  pupation.  He  also  says  that  the  statement 
that  the  larvs  feed  on   Galium   appears  to  be  very  doubtful,  and 
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reqaires  verification.  Feeding  in  the  blossoms  at  the  same  time, 
he  discovered  the  larvse  of  Nemotain  scabwuelliu  (EnU  Mo.  Mag., 
xviii.,  p.  188  ;  Wien.  EnU  Zeitschr.^  1664,  p.  201) ;  in  Silesia, 
Wocke  found  the  larvae  in  April,  in  Succisa  pratenaUy  and  again  in 
the  summer;  whilst,  in  Wiirttemberg,  Bteudel  and  Hofmann  record 
it  in  May  in  the  shoots,  and  in  July-August  in  the  blossoms,  of  S. 
pratenns.  Hofmann  observes  that  he  found  the  larvsB,  on  July  2l8t, 
1895,  in  the  interior  of  the  hollow  flower-heads  of  Scabiosa  columbaria, 
the  flowers  offering  no  outward  indication  of  the  larvae  within ;  when 
fullfed,  the  larvae  were  seen  sitting  on  the  blossoms,  feeding  thereon, 
and  boring  holes  from  the  outside  through  the  separate  florets. 
According  to  Sorhagen,  <'  the  larva  lives  in  May,  July,  and  September, 
on  Scabiosa  succisa,  S.  arvensis,  Scutellari^i  gaienculata,  Linaria 
eymhalaria  (in  France),  Galium  moUufjo  (Herrich-Schaffer),  Saxifraga 
gi'anulata  (Angerer),  in  spun-up  flowers  or  shoots."  Hartmann  also 
notes  that  the  larva  is  said  to  feed  on  Saa'ifraga  granulata  in  April- 
May,  and  September ;  and  Koch  on  Galium  mollugo  in  mid -September. 
No  doubt,  Hartmann's  reference  is  to  StenoptUia  pelidnodactyla,  the 
larva  of  which  feeds  on  Saxifraga  granulata,  whilst,  of  Koch's  record, 
evidently  copied  from  Herrich- Schemer,  one  would  like  confirmation. 

Larva. — First  instar  (newly -hatched) :  Barely  1mm.  long.  Head 
about  same  width  as  body,  which  tapers  a  little  towards  tail.  The 
head  dark,  body  whitish,  or  faintly  yellowish  (or  colourless).  Pro- 
thoracic  plate  large,  faintly  tinted.  Amongst  a  number  of  ordinary 
hairs  on  head  (about  0*01 6mm.  long)  are  two  from  the  eye-region,  very 
long,  at  least  four  times  the  length  of  the  others  (about  0*06mm.),  and 
standing  forwards  like  horns  or  antennae.  Two  lateral  hairs  on  the 
prothorax  are  about  as  long,  and  several  on  the  9th  and  10th 
abdominal  segments;  the  rest  are  about  0-08mm.  in  length,  stiff 
and  straight,  slender,  and  faintly  clubbed  at  tip.  The  tubercles 
are  faint  black  dots,  the  hairs  colourless,  or  faintly  tinted  towards 
the  tip ;  each  tubercle  has  only  one  seta  or  hair ;  i  and  ii  are  placed 
about  i  length  of  segment  apart,  and  rather  farther  than  this  from 
middle  line,  ii  being  decidedly  further  out  than  i ;  the  setae  upright, 
that  from  i  inclined  slightly  forwards,  from  ii  rather  backwards, 
iii  has  a  seta  directed  forwards;  iv  and  v  are  well  separate,  the 
forward  one  (v)  higher,  and  with  a  shorter  hair,  about  three-fifths  of 
that  on  iv,  which  is  about  equal  to  the  seta  on  ii  or  iii ;  the  long  hairs 
on  the  9th  and  10th  abdominal  segments  are  apparently  iii  or  v  ;  on 
the  prothorax,  the  long  hair  is  subspiracular.  The  spiracles  on  an 
elevation.  The  prolegs  on  longish  pedicels,  with  three  minute  hooks ; 
the  anal  claspers  larger,  hooks  also  larger,  but  apparently  only  two 
hooks,  a  thiixl  merely  vestigial  (Chapman,  August  29th,  1904). 
Second  instar;  Head  rounded,  black,  highly  polished,  and  partly 
retractile  beneath  the  skinfolds  of  the  prothorax.  The  scntellum 
large ;  anal  plate  small,  both  very  dark,  but  not  quite  as  dark  as  head. 
The  body  is  of  nearly  even  thickness,  only  slightly  tapering  to  anus;  the 
segmental  divisions  sharp,  but  not  particularly  deep.  The  colour  is  a 
dull  pinkish,  and  the  skin-surface  very  rough,  owing  to  spicules. 
Hairs  rather  short  and  tapering,  not  serrated.  Tubercles  on  the  meta- 
and  mesothorax  are — i  and  ii  side  by  side,  i  the  inner,  and  slightly  to  the 
front ;  iii  and  iv  on  the  same  plate,  v  having  a  longer  hair  with  a  small 
one  below  and  behind  it;  vii  has  two  hairs.    On  the  abdominals,  i  and 
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ii  are  somewhat  separated ;  iii  close  above  the  somewhat  raised  spiracle ; 
iv  and  v  together  beneath  it,  as  usual.  The  spicules  are  dark  points 
[The  facts  that  v  has  another  hair  close  to  it,  and  that  the  spicules  are 
present,  show  that  this  larva  is  in  the  second,  not  the  first,  instar.] 
(Bacot,  August  4th,  1906).  /  Third  instar  (small) :  8mm.  long. 
Deep  brown -red  in  colour,  with  traces  of  paler  subdorsal  and  spiracular 
lines.  Each  tubercle  (i,  ii,  iii,  iv,  and  v)  carries  a  long  hair,  nearly  as 
long  as  the  larva  is  thick,  slightly  thickened  at  the  tip,  and  quite  white; 
it  has  also  a  number  of  short,  white,  secondary  skin -hairs,  about  ^ 
length  of  tubercle- hairs ;  no  secondary  hairs  on  tubercles.  Head  pale 
in  front,  but,  dorsally,  deep  brown-red;  this  tint  runs  into  the  pale 
as  three  or  four  interrupted  broad  streaks,  narrowing  downwards. 
Third  irmtar  (grown) :  [Another  bud  contained  another  larva  very  much 
larger,  but  apparently  in  same  skin  ;  this  one  is  ready  to  moult :]  the 
thoracic  segments  being  very  swollen,  with  a  pale,  long,  white  neck ;  legs 
widely  separate,  etc. ;  the  hairs  relatively  short;  length,  perhaps,  6mm., 
but  I  did  not  fully  disturb  larva.  Its  colour  is  pale,  with  two  irregular 
longitudinal  red  bands  on  either  side  (very  like  that  of  Platyptilia 
gonod^ctyla) ;  the  extension  of  the  skin  by  growth,  affecting  chiefly, 
apparently,  the  pale  portions  (Chapman,  August  17th,  1904).  /Fourth 
instar :  Colour  dark  green,  with  a  darker  dorsal  shade,  that  fades  into 
a  paler  area,  ending  just  outside  ii,  as  a  sudden  change  from  whitish- 
green  to  dark  green,  but,  even  here,  there  is  no  definite  demarcation, 
though  it  is  more  sudden  than  the  change  from  the  dark  dorsal  to  the 
whitish  subdorsal  area ;  there  is  a  paler  lateral  line  along  flange  below 
iv  and  v,  and  obscure  paler  lines  above  this ;  spiracles  black  ;  tubercles 
i,  ii,  and  iii  each  has  a  single  white  hair;  iv-fv  carry  two,  the  front 
one  higher ;  the  hairs  on  i,  iii,  and  v  incline  forwards ;  those  on  ii 
and  iv  backwards ;  all  with  a  slight  curve,  length  about  0'6mm.  The 
secondary  skin- hairs  are  numerous,  black  on  the  darker  dorsal  area,  white 
elsewhere,  except  a  long  one  behind  iii,  which  is  rather  a  secondary 
tubercular  hair,  and  several  that  seem  also  rather  tubercular,  than  skin, 
hairs,  round  iv+v.  These  are  about  O'lmm.  long,  that  of  iii  0'16mm., 
whilst  the  ordinary  skin-hairs  are  about  O'OSmm.,  but  vary  a  good 
deal,  some  round  i  and  ii  are  rather  longer,  and  seem  to  incline  to  be 
tubercular.  These,  like  the  other  skin-hairs,  have  dilate<l  tips,  which 
is  hardly  so  with  the  black  ones  of  iii,  and  iv-|- v,  and  are  fine  skin-points. 
Prothoracic  plate  with  black  markings  (Chapman,  August  25th, 
1904).  [These  larvce  hung  up  for  pupation  August  27th  and  28th.] 
Final  instar  (spring  larva,  not  fullgrown) :  Only  6mm.  in  length. 
It  differs  chiefly  from  the  fullgrown  larva  in  that  it  is  reddish -purple  in 
colour,  without  any  green,  and  that  the  skin-areas  at  the  basesof  tubercles 
are  more  raised  ;  this,  of  course,  may  be  partly  owing  to  its  not  having 
filled  out  and  so  stretched  its  skin.  The  dorsal  tubercles  have  not,  as 
a  rule,  a  second  medium-sized  hair  in  addition  to  the  normal  primary 
one,  and  the  upper  accessory  post-spiracular  is  not  so  conspicuous, 
owing  to  its  small  size.  Final  instar  (spring  larvte,  fullgrown) : — 
Length  of  the  largest  larva  when  crawling  (it  will  not  rest),  12mni. ; 
width  slightly  less  than  2mMi.;  in  form,  a  long  slender  larva,  nearly  or 
quite  cylindrical,  and  tapering  gradually  in  both  directions  to  a  small 
head  and  rather  pointed  anus.  The  segments  are  plump  and  full,  with 
well-marked  incisions,  but  no  noticeable  overlap.  The  subsegments  are 
only  slightly  in  evidence  on  the  abdomen  when  crawling,  but  are  rather 
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better  marked  on  the  thoracic  segments.     The  body  is  bright  green, 
softened  somewhat  by  the  secondary  hair  growth;   a  broad  crimson 
mediodorsal  band^  and  a  narrow,  somewhat  interrupted,  white  subdorsal 
line.  Hairs,  and  the  bases  of  tubercles,  white,  but  some  of  the  secondaries 
are  dark.    Head  smooth  and  glassy  in  appearance,  very  pale  brown,  with 
black  ocelli,  and  a  black  spot  on  either  lobe  near  the  crown ;  there  is 
also  a  slight  mottling  of  pale  brown  on  the  cheeks.     Body :  the  pro- 
thoracic  scutellum  fairly  distinct,  but  the  anal  plate  less  so,  although 
boch  are  more  chitinous  in  appearance  than  the  general  skin-surface. 
The  scutellum  bears  the  two,  dark-coloured,  depressed,  spots  as  in  S,  ptero- 
dactyla,  etc.     The  spiracles  are  large,  but  not  highly  raised,  their  dark 
brown  chitinous  rims  showing  up  in  marked  contrast  against  the  pale 
skin ;  as  usual,  those  on  the  prothoraxand  the  8th  and  1st  abdominal  seg- 
ments are  larger  than  the  rest,  the  two  former  considerably,  and  the  latter 
slightly  so,  but  there  is  no  marked  difference  in  shape.  The  spicular  coat 
is  a  marked  feature,  being  both  coarse  and  dark-coloured  as  well ;  one 
hardly  knows  whether  to  call  the  spicules  buttons,  or  spines,  but,  perhaps, 
the  latter  is  more  correct,  as  they  seem  to  be  low,  broad-based,  pyramidal 
spines.     A  strong  development  of  secondary  hairs  is  fairly  evenly 
scattered  over  the  general  skin -surface ;  these  are  short  and  bristle-like, 
slightly  knobbed  at  the  top ;  some  are  dark,  but  they  are  mostly  pale ; 
these  are  much  more  numerous  than  in  Stenoptilia  pterodactyla,  and 
remind  one,  when  viewed  under  a  hand-lens,  rather  of  the  coats  of 
Gillmerin  pallidactyla  and  Platyptilia  gonodactyla,  but  a  lin.  objective 
shows  up  the  difference  at  once,  the  hairs,  in  comparsion  with  those 
of  G,  pallidactyla  J  in  its  last  skin,  being  much  sparser,  but  individually 
larger,  and  knobbed  at  the  tip,  those  of  G,  pallidactyla  forming  a  finer, 
more  even,  and  much  thicker,  growth.     Tubercles  are  not  primitive, 
yet  can  hardly  be  called  warts ;    the  hairs  are  white  and  have  white 
bases,  and  they  appear  fairly  smooth,  but  are,  1  think,  very  finely 
thorned,  and  slightly  knobbed  at  the  tips.     As  a  rule,  there  is  one  large 
primary  hair  and  a  medium  secondary,  and  possibly  one  or  two  of  the 
small  secondary  hairs,  similar  to  those  scattered  over  the  skin-surface, 
associated  in  each  tubercular  group ;  though,  whether  the  proximity  of 
the  small  skin-surface  secondaries  is  a  matter  of  accident,  or  really  an 
association,  is  not  clear,  but  I  am  inclined  to  think  the  latter,  as  these 
small  hairs,  when  so  placed,  seem  to  my  eyes  to  be  slightly  larger  than 
those  elsewhere.     On  the  meso-  and  metathorax,  i  and  ii  are  united  at 
their  bases,  the  inner  and  forward  hair,  probably  i,  being  the  larger; 
iii  and  iv  form  a  similar  pair ;  v  and  the  subprimary  vi  form  another 
pair;  beneath  them,  and  the  posterior  subprimary,  is  a  single  hair  slightly 
above  the  level  of  the  last-named  pair ;  vii  is  a  two-haired  pair  at  the 
base  of  legs.    [Only  the  larger  hairs  are  noticed  in  the  above  remarks.] 
On  the  abdominal  segments  i  and  ii  are  set  trapezoidally,  their  bases 
well  apart,  both  having,  usually  in  close  proximity  to  their  bases,  a 
hair  rather  larger  than  the  normal  secondaries,  as  well  as  two  or  three 
of  normal,  or  only  very   slightly  above  normal,   size,  these  latter 
are  not  infrequently  dark ;  iii  is  also  a  large  hair  with  another  much 
smaller  hair  adjoining  its  base,  and  one  or  more  of  the  normal  or  nearly 
normal  secondaries ;  iv  and  v  conjoined  at  base,  directly  below  spiracle, 
each  with  long  hair.     The  upper  post-spiracular,  accessory  group  is 
represented  by  a  single  medium-sized  hair  as  in  N.  pterodactyla.     This 
hair  is  not  nearly  so  large  as  the  primary  hairs ;  there  is,  however, 
no  trace  of  the  lower  subprimary  postspiracular  group  of  hairs  which  is 
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represented  in   Stenoptilia  pterodactyla.      Below  the  pale,   whitish, 
lateral  line,  is  vi,  with  a  single  large  hair,  and  two  rather  smaller  ones 
at,  or  close  to,  the  margin,  represent  vii ;  there  is  a  slight  tendency  to 
develop  a  lateral  flange.      The  true  legs  are  dark  ;  the  prologs  tall  as 
usual,  and  pale-coloured     (Bacot.     Larvae  received  from  Tutt,  May 
24th,  1904.      LarvaB  described  at  once).      Final  instnr  (fuUgrown) : 
A  deep  summer  grass-green,  as  compared  with  the  delicate,  light, 
spring  green   of  Leioptilus  Uphradactyla,  with  a  broad,  brown-red, 
dorsal  stripe,  and  the  same  colour  tints  the  rest  of  the  larva,  giving  the 
green  its  dark  tint,  when,  on  a  general  view,  one  calls  it  green  with 
red  dorsal  line ;  really  the  colour  is  not  green,  but  red ;  but,  except 
dorsally,  it  is  so  thinly  spread,  that  the  green  contents  show  through. 
There  are  two  very  distinct  subsegments;  tubercles  i  and  iii  with  single 
long  white  hairs  (no  other  tubercles)  on  the  Ist  subsegment,  and  ii  on 
the  2nd  subsegment ;  outside  i  and  ii  is  an  irregular,  almost  green, 
line  ;  above  i  and  ii  are  short  secondary  hairs,  regularly  scattered,  t.^., 
about  equally  spaced,  but  not  in  any  symmetrical  position ;  of  these, 
about  10  or  12  are  black,  25  to  80  white ;  they  are  placed  similarly 
over  the  rest  of  the  larva.     Immediately  below  the  spiracle  is  a  tubercle 
with  two  long  hairs  (iv  and  v),  one  forward,  one  backward ;  lower 
down,  a  tubercle  with  a  solitary  bair,  and  yet  another  nearly  at  base  of 
proleg.     The  prolegs  are  on  long  props.     The  underside  of  the  larva  is 
more  definitely  green ;  the  head  green,  marbled  with  brown  (Chapman). 
FuUgrown  :  About  5  lines  in  length,  of  moderate  proportion,  neither 
stout  nor  slender,  tolerably  cylindrical,  tapering  a  little  posteriorly; 
the  head  rounded  and  rather  smaller  than  the  second  segment,  of  a  very 
pale  colour  and  shining ;  the  body  is  very  pale  olive-yellow,  with  a 
conspicuous  brown  dorsal  line  attenuated  at  each  end,  and  with  two 
faint  lines  along  the  side  a  little  deeper  than  the  tint  of  the  ground 
colour ;  on  the  lowest  line  are  the  black  spiracles,  each  on  a  slight 
swelling;  the  tubercular  warts  are  of  the  pale  ground  colour  and  furnished 
with  rather  long  curved  whitish  hairs;  the  head  and  other  parts  of  the 
body  emit  short  hairs  (Buckler).      Larva  spindle-shaped,    verdigris- 
green;  a  broad,  dull,  red,  dorsal  line,  margined  on  both  sides  with 
whitish -green,  as  far  as  the  usual  position  of  the  subdorsal  line.    Head, 
anterior  legs,  and  spiracles,  brown -black,  the  anterior  segments  with 
some  brown  dots;  the  body  clothed  with  isolated  whitish  hairs  (Bossier). 
Buckler  figured  {Larvae,  etc.,  pi.  clxiii.,  figs.  9,  9a,  96,  and  9c)  larvae  of 
this  species  in  various  stages  of  growth,  of  which  fig.  9  was  drawn  on 
May  10th,  its  imago  appearing  on  June  17th,  1872  ;  9a  was  figured  on 
May   21st,    1871;   9c   was   also    figured   on    May   10th,    1872,    its 
imago  appearing  on  June  9th,  1872).     He  also  figures  (fig.  9^)  the 
attacked  foodplant,  showing  the  point  of  ingress  of  larva  (96)  in  a 
shoot  of  Scabiosa  columbana.     He  further  figures  the  pupa,  a  poor  figure 
compared  with  some  of  the  other  figures.     The  larva  is  also  described 
by  South,  Ent.f  xviii.,  pp.  278-4. 

Comparison  of  larva  of  Adkinia  bipunctidactyla  and  Stenoptilia 
PTERODACTYLA. — The  larvaof  ^.  hipunctidactyla  agrees  with  that  of  S.  ptero- 
dactyla in — the  curve  of  the  primary  hairs,  the  presence  of  the  depressed 
black  spots  on  thescutellum,  the  pale  lateral  line,  the  faint  subdorsal  band, 
and  dark  median  band ;  it  also  agrees  somewhat  in  shape  and  slender- 
ness ;  it  is  very  close  in  regard  to  the  growth  of  secondary,  or  skin-surface, 
hairs,  and  there  are  also  a  good  many  minor  points  of  resemblance 
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that  would  be  difficult  to  enumerate,  but  which  all  help  the  general 
likeness.  It  differs  at  least,  in  the  following  points,  the  absence  of  the 
lower  accessory  post-spiracular  group  of  hairs  (or  secondary  post- 
spiracular  tubercle),  and  also  in  regard  to  the  greater  strength  of  the 
spicular  growth  which  is  much  more  marked  than  in  S,  pterodactyla. 
The  development  of  the  tubercles  has  also  not  advanced  so  far  in  the 
direction  of  the  formation  of  warts,  the  ins  tar  compared  being  the  final 
one  (Bacot). 

FoODPiiANTS. — Scabiosa  columbaria^  S,  arverm$^  8.  succisa  (Barrett), 
[Oalium  mollugo  (Herrich-Schaffer),  Scutellaria  gallericulaia  {teste 
Borhagen),  Linaria  cymbalaria  (test,  French  authors),]  Saxifraga 
granulata  (Angerer  teste  Sorhagen).]  One  would  like  confirmation  of 
the  four  last-named  as  foodplants  of  this  species.  There  is  little  doubt 
that  the  larv8B  found  on  Saxifraga  granulata  were  those  of  StenoptUia 
pelidnodactyla  and  not  A,  bipunctidactyla.  The  various  statements 
that  the  species  is  connected  with  Galium  mollugo  {e.g..  South,  En/., 
xiv.,  p.  52,  etc.)  are  to  be  traced  to  that  of  Herrich-Schaffer,  which 
was  quoted  by  Sorhagen.  Hofmann  long  since  noted  that  the  state- 
ment was  probably  due  to  an  error  of  observation,  and  apparently  had 
no  foundation  in  fact. 

Parasites. — Limtieria  ruficincta,  Gr.  (W.  H.  B.  Fletcher  teste  Barrett), 
Apanteles  difficilis,  Nees  (Carrington),  A.  seri^euSj  Nees  (Fitch). 

PuPARiuM. — The  larvffi  of  the  spring  brood  appear  to  leave  their 
feeding-burrows  for  pupation,  spinning  a  silken  pad  on  an  adjacent 
object,  and,  attaching  themselves  thereto  by  the  cremaster,  change  to 
pupiP  thereon.  Gregson  says  that  the  fullfed  larva  suspends  itself  by 
the  tail  to  the  foodplant,  or  a  blade  of  grass,  or  any  other  object  it  may 
find  in  the  neighbourhood  of  its  food,  the  pupal  stage  lasting  about 
fifteen  days.  Buckler  observes  of  a  larva  that  suspended  itself  May  lOtb, 
that  the  imago  did  not  emerge  until  June  9th.  South  observes  that 
larvHB  that  commenced  to  pupate  on  June  5th,  1885,  appeared  from 
June  20th  onwards,  etc.  The  larva  attaches  itself  like  a  butterfly 
larva,  the  pupa  hanging,  head  downwards,  by  its  anal  attachment 
(Bossier) ;  it  is  attached  to  a  stalk  of  the  foodplant  (Hofmann) ; 
fastened  either  to  a  leaf  or  stem  (South). 

Pupa. — Long,  slender,  smooth,  without  distinct  nose-horn  or 
snout ;  green  in  colour  with  red  dorsal  line ;  this  may  be  merely 
indicated,  or  it  may  invade  most  of  the  pupa.  The  usual  colour 
forms  are :  a.  Green,  whitish  on  head  and  prothorax,  with 
pink  line  from  middle  of  prothorax  to  cremaster,  where  the  red 
extends  round  the  pupa.  /3.  Bed,  in  which  the  head  and 
prothorax  are  still  white,  the  mesothorax  green,  but  with  a  pink  line 
across  the  front ;  elsewhere  the  pink  overlies  the  green,  producing  a 
brick- red  subdorsally,  a  modified  green  laterally,  and  an  olive-green 
on  the  wings  and  appendages,  which  are  much  darker  than  in  the 
greenest  pupa,  but  without  any  definite  red  tint.  Length  10mm. ; 
antero-posterior  diameter  at  mesothorax  2mm. ;  l-7mm.  from  8rd  to 
5tb  abdominal  segments,  but  with  slight  tapering.  The  mesothorax 
is  swollen  both  laterally  and  dorsally,  and  gives  this,  with  other 
Alucitid  pupflB,  much  suggestion  of  dipterous  pupae,  such  as  Culex, 
with  swollen  thorax.  The  swelling  of  the  thorax  is  assisted  by  the 
subdorsal  flanges  rising  here  more  markedly  than  elsewhere;  they  are 
somewhat  close  together,  and  form  a  double  hump.      These  flanges 
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extend  backwards,  separating  gradually  to  the  8rd  abdominal  segment, 
bat  are  not  very  evident  on  the  4tb,  though  the  hairs,  etc.,  of  tubercles 
i  and  ii  give  a  superficial  appearance  of  their  continuing  to  the  tail. 
Though  described  as  smooth,  it  has  these  flanges  or  ridges,  and  also  has 
the  tubercles  well  expressed.  The  wings,  etc.,  are  fixed  to  the  end  of  the 
8rd  abdominal  segment,  and  the  points  of  the  wings  extend  a  little 
farther,  forming  a  base  to  the  penlike  drd  legs,  which  extend  nearly  to 
the  end  of  the  5th  abdominal  segment,  but  quite  free.  The  free 
segments  are  the  4th,  5th,  6th  (7th  in  the  ^ )  abdominals.  On  the 
head  and  prothorax  several  hairs  are  found,  but  only  one  on  either  side, 
definitely,  on  meso-  and  metathorax;  these  are  all  short,  curved, 
clubbed  hairs,  clubbed  in  that  they  gradually  get  thicker  to  the  end. 
On  the  1st  abdominal  segment,  similar  (but  smaller)  hairs  occur  on 
the  extreme  anterior  (i)  and  posterior  (ii)  ends  of  the  subdorsal  ridges, 
and  tubercle  iii  is  observed  laterally.  The  2nd  abdominal  segment  is 
a  comparatively  long  segment ;  the  ridge  is  divided  into  three  nearly 
equal  portions  by  i,  just  inside  it,  and  ii,  on  it;  tubercle  iii  and  the 
spiracle  being  well-spaced  laterally,  i.e.,  not  at  all  crowded  together  or 
with  others.  On  the  Brd  abdominal  segment,  the  ridge  extends  down 
to  the  intersegmental  membrane,  which  occupies  the  posterior  fourth 
of  the  segment ;  tubercle  ii  is  at  the  extreme  end  of  the  ridge,  and  i, 
in  front  of  it,  one* fourth  the  length  of  the  ridge  (segment  without 
membrane)  in  front  of  it.  Their  structure  is  curious ;  i  is  a  round  knob 
with  a  hair  pointing  forward  from  its  anterior  face ;  ii  has  the  hair 
slightly  more  from  the  summit  and  pointing  backwards.  These  knobs 
are  whitish,  but  too  small  to  have  any  colour  effect  on  the  pupa  unless 
seen  through  a  lens ;  iii  is  directed  forward.  The  transverse  wrinkling  or 
ribbing  is  much  the  same  here  as  over  the  rest  of  the  pupa.  The  ribs 
are  about  22  in  number,  and  are  fairly  pitted  along  their  ridges ;  they 
are  too  numerous  to  be  subsegments,  and  too  regular  and  continuous  to 
be  regarded  as  the  anastomosing  wrinklings  occurring  on  many  pupas. 
They  may,  perhaps,  be  called  ribs,  without  any  theory  being  involved. 
The 4th  abdominal  segment  has  20  ribs,  and  no  flange-ridge  ;  i,  ii,  and  iii 
are  as  on  the  drd  abdominal  segment ;  the  large  white  beads  here, 
carrying  the  hairs,  have,  very  definitely,  the  air  of  being  erect  and 
symmetrical,  and  then  bent  or  rotated  forwards  {e.g.,  i  and  iii)  or 
backwards  {e.g,,  ii) ;  below  the  spiracle  are  two  hairs,  curved  and 
clubbed  as  the  others,  but  without  raised  bases  ;  they  are  about  at  the 
same  level,  the  anterior  one  below  the  spiracle,  and  with  two  ribs 
between  them  ;  the  next  lower  is  four  ribs  behind  the  last,  is  strongly 
directed  backwards,  and  has  a  raised  base  in  front  of  it.  The  5th 
abdominal  segment  has  only  about  fifteen  ribs,  and  is  narrower ;  the 
tubercles,  etc.,  are  the  same ;  the  length  of  the  hairs  is  about 
0*08mm.-0'09mm.  The  6th  and  7th  abdominal  segments  are  narrower^ 
but  the  same  otherwise,  still  with  fourteen  or  fifteen  ribs,  but  they  tend  a 
little  to  anastomose.  On  the  8th  abdominal  segment,  tubercles 
i  and  ii  have  a  ridge  between  them,  which  is  continued  down  the  9th 
and  10th  segments  as  a  support  to  the  cremaster,  but  seems  to  be  the 
same  ridge  that  has  been  obsolete  from  the  4th-7th  abdominal  segments. 
There  are  about  50-60  hooks  to  the  cremaster  under  the  8th  abdominal 
segment,  but  they  are  much  more  numerous  on  the  10th  abdominal. 
The  eyes  are  well  marked,  the  head  projects  forward  (/.«.,  ventrally^ 
beyond  the  otherwise  straight  front  line ;  such  beak  as  there  is,  ia 
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directed  ventrally.  The  maxillfe  reach  to  half  the  length  of  the 
wings,  the  antennas  to  three- fourths,  and  the  Ist  legs  fall  just  short 
of  the  wings.  The  neuration  of  the  wings  is  strongly  marked  by  pale 
ridges  (Chapman,  May  29th,  1904).  .Pale  green  with  an  obscure 
reddish -pink  dorsal  line  or  stripe,  which,  in  some  examples,  is  only 
represented  by  short  dashes  behind  the  thorax  and  on  the  last  foar 
segments ;  the  anal  segment  and  tip  of  leg-cases  pale  pinkish ; 
sometimes  the  whole  of  the  dorsal  area  is  also  sujQfused  with  pinkish  ; 
wing-cases  tinged  with  yellowish ;  leg-cases  detached  from  the 
abdomen  (South). 

Time  of  appeabamce. — The  species  appears  to  be  double-  or  treble- 
brooded,  according  to  the  season.  In  forward  seasons,  larvaB,  collected 
in  April-May,  give  imagines  in  late  May  and  June  ;  from  eggs  laid  in 
June,  imagines  may  be  reared  in  August;  and  from  eggs  laid  in  August, 
the  imagines  emerge  in  late  September  and  October.  In  backward 
seasons,  one  finds  larvae  still  feeding  throughout  May  and  June,  which 
rarely  give  imagines  until  late  June  or  early  July  ;  eggs  laid  in  early 
July  rarely  produce  imagines  until  late  August  or  September,  when 
a  third  brood  is  rarely  attempted.  On  the  continent,  in  central  Europe, 
the  same  times  of  appearance  are  noticed,  e,g,.  Bossier  says  that,  in 
Germany,  the  imagines  appear  in  the  end  of  April  and  through  May, 
then  at  the  end  of  July,  and  on  into  August,  and  lastly,  in  late  autumn. 
Beutti  states  that,  in  Baden,  it  is  common  in  May,  July,  and  September. 
Stange  says  that,  in  Friedland,  the  imagines  are  to  be  found  from  the 
end  of  May  to  September,  apparently  in  three  broods.  In  Pomerania, 
the  insect  occurs  through  the  summer  and  on  to  September  (Biittner). 
Speyer  observes  that,  at  Waldeck,  it  occurs  in  June,  and  again  at  the  end 
of  August  and  beginning  of  September.  In  Silesia,  it  occurs  rather 
rarely  in  May,  then  much  commoner  from  the  end  of  July  to  beginning 
of  October  ( Wocke).  At  Modling,  in  Lower  Austria,  the  imagines  appear 
in  May  and  June  (Mann).  In  Eoumania,  it  occurs  almost  everywhere 
in  meadows  in  August  (Caradja).  In  the  Baltic  Provinces,  Nolcken 
notes  its  occurrence  in  May  and  June,  again  July  15th- August  8th,  and 
yet  again  September  24th.  In  the  mountains,  the  var.  platjiodactyltu 
occurs,  and  appears  to  have  only  two  broods  (at  most)  in  the  year. 
We  have  made  no  attempt  to  distinguish  in  the  following  dates  those 
referring  to  the  type,  and  those  referring  to  var.  plagiodactylus. 
Continental  beoords  :  Just  appearing  May  29th,  1869,  worn  examples 
found  July  11th,  1869,  near  Meseritz  (Zeller) ;  April  20th,  1870,  at 
Marshen,  in  Morocco  (Blackmore) ;  July  18th-28rd,  1890,  at  Tancar- 
ville  (Leech);  July  20th-August  17th,  1892,  at  Erfjord  (Strand);  July 
29th,  1894,  at  Bourg  St.  Maurice  ;  August  22nd,  1894,  at  Gresy-sur- 
Aix ;  July  25th-81st,  1896,  at  Mendel  Pass  (Tutt) ;  July  28th,  1896, 
at  Odde  (Chapman) ;  August  5th-12th,  1896,  at  La  Grave  ;  August 
18th-20th,  1896,  at  Bourgd'  Oisans ;  July  26th-80th,  1897,  at  Gr^sy- 
aur-Aix  ;  August  lst-6th,  1897,  at  St.  Michel-de-Maurienne ;  August 
6th-12th,  1897,  at  Lanslebourg ;  July  27th-81st,  1898,  at  Bourg  St. 
Maurice ;  August  8rd,  1898,  on  the  Little  St.  Bernard  Pass  (Tutt) ; 
July  8l8t,  1900,  at  Coq-sur-Mer;  July  28rd,  1901,  at  Calmpthout 
(Crombrugghe) ;  July  29th,  1901,  on  the  Prenj  (Rebel);  August  8th-12th, 
1901,  at  Bobbie  (Tutt) ;  June  27th,  1902,  at  Maklenpass  (Hilf) ;  July 
dOth-August  8rd,  1902,  at  Chavoire  ;  August  4th-12th,  1902,  at  Megeve; 
August  18th,  1902,  at  Chamonix  (Tutt) ;  July,  1908,  at  Ottignies,  and 


ADKINIA    BIPUNCTIDACTTLA.  855 

August,  1904,  at  Bergh  (Crombrugghe) ;  July  26th,  1904,  on  the 
Faucille ;  August  9th,  1904,  between  Balen  and  Hiiteck,  August  19th, 
1904,  at  Stalden  (Tutt) ;  May  80th,  1905,  at  Velthem,  August,  1905,  at 
Uccle  (Crombrugghe);  May  80th,  1906,  at  Namur  (Dufrane).  British 
RECORDS :  July  18th-27th,  1864,  at  Bournemouth  (Enaggs) ;  common 
last  week  of  July,  1864,  at  Portland  (Blackmore) ;  July  19th,  1872,  at 
Witherslack  (Hodgkinson) ;  August  16th,  1876,  at  High  Force  (Sang); 
August  lst-7th,  1877,  at  Wftherslack  (Hodgkinson)  ;  July  8rd,  1878, 
on  Coniscliffe  Moor  (Sang) ;  June  22nd,  1880,  at  Eilkerran  Bay 
(J.  J.  Walker);  August  22nd,  1880,  at  Witherslack;  August  4th,  1881, 
at  Hellkettles;  August  21st,  1881,  on  Goniscliffe  Moor  (Sang);  August 
4th,  1881,  at  Eingsdown  (Tutt);  imagines  on  the  wing  from  June  12th- 
October  14th,  1882,  at  Lepton  Great  Woods,  but  in  greatest  abundance 
in  July  (Porritt);  bred  July  24th,  1882,  from  larvsB  collected  July  2nd, 
1882,  at  Brandon  (South) ;  August  17th,  1882,  in  Isle  of  Purbeck 
(Bankes) ;  September  5th,  1882,  at  Llangennech  (Richardson) ;  July 
8rd-7th,  1888,  between  Deal  and  Dover  (Coverdale) ;  mid-August, 
1888,  between  Deal  and  Sandwich  (A.  H.  Shepherd) ;  August,  1888,  at 
Ventnor  (South);  August  6th- 18th,  1883,  at  Llangennech  (Richardson); 
August  15th-September  14th,  1888,  in  the  Morthoe  district  (Riding) ; 
September,  1888,  in  Epping  Forest  (Sheldon) ;  May  28th.81st,  1884, 
in  the  New  Forest  (Bankes);  June  5th,  1884,  at  Eingsdown  (Sheldon); 
July  10th,  1884,  at  Oaks  (Sang) ;  July  5th,  1885,  on  Sandwich 
Marshes ;  July  20th-24th,  1885,  at  Cuxton  (Tutt) ;  bred  July  28th. 
80th,  1885,  from  larysB  taken  at  Gravesend  (Whittle) ;  September 
19th,  1885,  and  following  days,  at  the  Lizard  (Riding) ;  bred  June 
9th,  1886,  caught  July  81st,  1886,  in  the  Isle  of  Purbeck  (Bankes) ; 
July  18th,  1887,  at  Corrie  (Dalglish) ;  August  2nd,  1887,  in  the  Isle  of 
Portland  ;  August  5th,  1887,  in  the  Isle  of  Purbeck  (Bankes);  August 
4th,  1887,  at  Eingsdown ;  August  6th,  1887,  by  the  Old  Haven,  on 
the  Deal  sandhills;  June2nd-llth,  1888,  in  Chattenden  Woods;  June 
12th,  1888, at  Cuxton;  August  6th,  1888,  at  Eingsdown ;  August  19th, 
1888,  at  Cuxton;  June  11th,  1889,  in  Chattenden  Woods  (Tutt);  July 
18th,  August  81st- September  6th,  1889,  in  the  Isle  of  Purbeck  (Bankes); 
August  lst-12th,  1889,  at  Freshwater  (Tutt);  May  24th,  August  80th- 
September  9th,  1890,  in  the  Isle  of  Purbeck  (Bankes);  June  6th,  1890, 
on  the  Belfast  Hills  (Watts);  May  27th,  1890,  in  Chattenden  Woods;  July 
4th,  1890,  on  the  Deal  sandhills;  August  Ist-lOth,  1890,  at  Deal  and 
St.  Margaret's  Bay  (Tutt);  August  18th,  1890,  at  Swanage(Raynor);  bred 
October  lst-14th,  1890,  at  Newbury  (Eimber)  ;  June  8rd,  1891,  in  the 
Isle  of  Purbeck  (Bankes) ;  June  8th,  1891,  in  Chattenden  Woods 
(Tutt) ;  abundan t  mid- July,  1891,  in  the  fens  near  Eing's  Lynn  (Atmore); 
September  21st-24th,  1891,  at  Brentwood  (Raynor) ;  June  11th,  July 
21st,  1892,  in  Chattenden  Woods  (Tutt)  ;  June  18th,  August  17th, 
1892,  in  the  Isle  of  Purbeck  (Bankes) ;  July  15th,  1892,  at  Mauchline 
(Dalglish);  July  22nd,  1892,  at  Cuxton;  July  27th. August  17th,  1892, 
in  Wicken  Fen ;  August  8rd-7th,  1892,  in  Chippenham  Fen ;  June 
80th,1898,  inChattenden  Woods;  July2nd-22nd,  1898,  at  Cuxton  (Tutt); 
July  22nd.80th,  1898,  at  Eastwood  (Whittle) ;  second  week  in  July, 
1894,  at  Stonehaven  (Dalglish);  July  26th,  1894,  at  Mansfield  (Daws); 
June  2nd,  9th,  22nd,  1895,  at  Cuxton  (Tutt) ;  June,  1895,  in  Glen 
Lochay  (Morton);  October  21st,  1895,  quite  fresh,  in  the  Isle  of  Purbeck 
(Bankes);  July  4th,  1896,  at  Milngavie;  August  12th,  1896, at  Cadder 
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(Dalglish) ;  July  9th,  1896,  at  Corsemalzie  (Gordon) ;  Juue  2nd,  1897, 
at  Tuddenham;  August,  1898,  at  Mucking  (Burrows);  July  30th,  1898, 
at  Eastwood  (Whittle);  August  15th,  17th,  1898,  at  Buckerell 
(Biding) ;  August  2drd,  1898,  at  Carapsie  (Dalglish) ;  August  12th- 
22nd,  1899,  at  Shoeburyness  (Whittle);  June  29th,  1900,  at  Orookston ; 
July  14th,  1900,  at  Dundonald  (Dalglish) ;  abundant  mid- July,  1900, 
about  Chester  (Arkle) ;  July  22nd- September  8th,  1900,  at  Shoebury- 
ness (Whittle) ;  August  Ist-drd,  1900,  common  at  St.  Margaret*8  Bay 
(James);  July  11th,  1901,  at  Oxton,  Devon  (Studd);  June  10th,  1902, 
common  at  Keswick  (Beadle);  June,  1908,  at  Waldridge  Fell  (Harrison); 
July  11th,  1908,  in  the  Isle  of  Purbeck  (Bankes);  June  18th-80th,  July 
28rd-August  10th,  1908,  on  the  Norfolk  Broads  (Edelsten);  June  16th, 
1908,  at  Wicken  ;  June  18th,  1908,  at  Chippenham  (Burrows) ;  July 
16th,  1908,  in  Hesleden  Dene  (Harrison);  July  28rd,  1908,  at  Keswick 
(Beadle) ;  August  18th,  1908,  in  the  Isle  of  Purbeck  (Bankes) ;  June 
20th,  1904,atFolkestone(Purdey);June21st,1904,inChattenden  Woods 
(Ovenden) ;  July  6th-12th,  1904,  at  Witherslack  (James) ;  June  10th, 
August  11th,  1904,  in  the  Isle  of  Purbeck  (Bankes) ;  September  5th, 
1904,  at  Gomshall  (Chapman);  June  28rd,  1905,  in  the  Isle  of  Purbeck 
(Bankes). 

Habits. — The  species  is  on  the  wing  naturally  before  dusk,  flying 
freely,  from  just  before  sundown,  about  the  scabious  plants  on  which 
the  larvae  have  fed.  The  imagines,  too,  are  readily  disturbed  in  the 
daytime,  when  they  hide  among  the  lower  parts  of  the  plants  of 
scabious,  or  the  surrounding  herbage,  flitting  away  softly,  gently,  with 
their  conspicuous  long  legs  hanging  stiffly  below,  and  then  clinging  to 
supports,  where  they  are  turned  round,  or  moved  from  side  to  side,  by  the 
slightest  breeze.  Bankes  says  that  the  moth  flies  at  dusk,  and  Barrett 
states  that  it  can  hardly  be  said  to  hide  during  the  day,  for  it  hangs  on 
the  scabious  plants,  and,  when  disturbed,  dances  away  with  a  curious 
Tipida-like  flight,  its  long  legs  conspicuous,  and  apparently  buoyant, 
but  only  flies  a  few  yards  to  a  similar  resting-place  on  the  scabious  or 
grass.  It  must,  however,  fly  also  at  night,  for  we  have  taken  it  at 
light  on  Wicken  Fen,  and  Edelsten  has  found  it  similarly  on  the 
Norfolk  Broads.  Here,  also,  the  same  entomologist  has  taken  it  on 
the  wing  at  dusk,  as  well  as  at  flowers  of  Sedum  spectabUe,  in  August 
and  September,  and  at  flowers  of  rocket  in  May,  at  Enfield.  Beid  used 
to  take  it  flying  among  Scabiosa  succua  at  dusk,  at  Pitcaple,  and 
Gordon  asserts  that  it  came  to  flowers  of  honeysuckle  at  Corsemalzie. 
Bossier  notes  that  it  flies  in  dry  sunny  weather  among  Scabiosa 
snccisa,  at  Wiesbaden.  He  also  suggests  that  the  imago  may 
hybemate,  but  there  appears  to  be  no  doubt  that  the  insect  hybernates 
in  the  larval  stage. 

Habitat. — We  find  it  difficult  to  say  what  are  not  the  habitats  of 
this  insect.  Wherever  Scabiosa  grows  abundantly,  there  the  species 
may  be  expected.  In  the  ditches  at  the  sides  of  the  ridings  in 
Chattenden  Woods,  in  the  rough  ash  plantations  there,  and  in  the 
fields  outside,  we  have  taken  this  species  regularly  and  commonly; 
it  is  abundant  among  the  thick  herbage  that  grows  on  the 
chalkhills  at  Cuxton  and  Hailing,  particularly  on  the  borders  of  the 
cultivated  ground,  where  great  clumps  of  Scabiosa,  CerUaurea, 
Hypericum y  etc.,  come  down  to  the  ploughed  edge  of  a  field.  In  the 
thick  growth  of  the  hedgesides  between  Strood  and  Cuxton ;  on  the 
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banks  leading  down  to  the  Ham  Ponds,  at  Sandwich  ;  in  the  rough 

pastures  at  Freshwater,  in  the  Isle  of  Wight;  in  Wicken,  Chippenham, 

and  Ran  worth  Fens,  and  on  the  Breck  sands  at  Tuddenham  ;  again, 

on  the  undercliff  at  Shanklin  and  Ventnor,  in  the  Isle  of  Wight,  and 

between  Eingsdown  and  St.  Margaret's  Bay,  as  well  as  on  the  chalk 

downs  at  Dover  and  Folkestone,  we  have  taken  this  species  in  the 

south  of  England.     It  appears  also  to  be  as  abundant  by  the  sides  of 

the    drives    running    through    our    large    woods,    e,g,,    Cbattenden 

Woods  and  Raindean  Wood,  near  Folkestone.     On  the  continent  its 

habitats  are  just  as  varied ;  we  have  taken  it  on  the  hot  sun-baked 

slopes  at  Bourg  d'Oisans,  the  mountain  uplands  at  La  Grave,  up  to 

the  moraines  of  the  Meije,  on  the  Brevent  and  the  slopes  of  the 

Ghapeau  at  Chamonix,  and  the  billowy  slopes  of  the  Mendel  Pass ; 

from  sea-level  to  at  least  6500ft.  above  the  level  of  the  sea,  tbe  insect 

has  in  some  haunt  or  other  occurred  to  us.     Constant  notes  it  on  the 

heaths  of  Sadne-et- Loire.    Barrett  reports  that,  near  Norwich,  it  haunts 

chalkpits,  the  sloping  banks  of  which  are  covered  with  a  profusion  of 

wild  flowers,  including  Scabwsa  columbaria  and  S.  arvensis;    also,  he 

says,  it  is  to  be  met  with  in  boggy  meadows,  marshes,  and  open  damp 

woods,  among  Scabiosa  succisa.    It  is  also  reported  in  woods  at  Saffron 

Walden  (Jeffrey),  in  woods  among  scabious  at  Eastwood,  etc.  (Whittle), 

in  or  near  woods,  among  rough  herbage,  at  Keswick  (Beadle),  abundant 

in  rough  fields  overgrown  with  scabious,  adjoining  Lepton  Great  Wood 

(Porritt),  by  the  hedgesides  in  fields  and  orchards,  at  Buckerell  (Riding), 

in  the  hedgerows  about  Chester  (Arkle),    in  old  pastures  at  Wilsden 

(Butterfield),  on  rough  ground  at  Mansfield  (Daws),  common  in  rough 

weedy  meadows,  where  Scabiosa  s^iccisa  abounds,  in  Dorset  (Bankes), 

in  the  chines  to  the  west  of  Bournemouth  (Enaggs),  on  downs  amongst 

scabious,   near  Bristol  (Hudd),  on  a  wet  heath  at  Pitcaple  (Reid), 

and  among  the  herbage  by  hedgesides'  bordering  pasture-fields,  where 

scabious  grows  in  the  pastures  (South),  etc.      In  Germany  it  is  to  be 

found  in  similar  places  to  those  already  noticed  in  this  country,  e.g.,  it 

is  recorded  as  common  in  upland  meadows  in  Nassau  (Rossler),  common 

in  sunny  flowery  spots  at  Friedland  (Stange) ;   in  wet  meadows  in 

Silesia  (Wocke),  on  the  St.  Leonhard  turf- moor  in  Baden  (Reutti); 

t'hroughout  the  limestone  district  of  Hemstein,   in   Lower  Austria 

(Rogenhofer),  and  not  at  all  rare  on  the  hillsides  at  Modling  (Mann). 

In   Roumania  it  is  recorded   as    occurring   almost    everywhere    in 

meadows  (Caradja). 

British  localities. — Generally  distributed  throughout  England  and 

Scotland,  and  not  uncommon  in  Ireland  (Tutt)  [for  localities  see  also 

antea,    p.    840,    var.    plagiodactyliin] ,    common    throughout   Ireland 

(Eane).  Aberdeen:  distributed,  Pitcaple,  etc.  (Reid).  Antrim:  Belfast 
Hills  (Watts),  Belfast  (Birchall).  Ayr:  Barr,  Maachline,  Dundonald 
(Dalglisn).  Berks  :  common  —  Aldermaston  Park,  etc.  (Hamm),  New- 
bury (Kimber).  Bute  :  Gorrie,  Arran  (Dalglish).  Cambridge  :  Chippenham 
Fen,  Wioken  Fen  (Tutt),  Cambridge  (Stainton).  Carmarthen  :  Llangenneoh 
(Bichardson).  Cayan  (Kane).  Cheshire:  oocasionallj,  Sealand,  near  Chester 
(Arkle),  Wallasey  (Prince),  New  Brighton,  Enutsford  (Ellis),  Birkenhead,  common 
(Stainton).  Cork  :  Glandore,  Courtmacsherry,  Ummera  Woods,  nearTimoleague, 
common  (Donovan),  Cork  (Carpenter).  Cornwall  :  Land's  End,  St.  Levan, 
oommon  (Baily),  Tne  Lizard  (Biding).  Cumberland:  Hayton  Moes  (Bontledge), 
Keswick  (Beadle),  Lake  district  (Stainton),  Carlisle  district  (Day).  Dbbbt  :  Burton 
district — Bepton  (Gameys),  near  Derby  (Baker).  Devon  :  Buckerell,  Morthoe 
district  (BidingK  Oxton  (Studd),  Alphington  (d'Orville).  Dorset  :  Portland 
(Biohardson),  Isle  of  Purbeoc  (Bankes),  Bloxworth,  abundant  (Cambridge),  Swanage 
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(Bajnor).  Dubun  :  Howth  (Birohall).  Dumbabtom  :  Oareloehbead  (Henderaon), 
Milngavie  (Dalglish).  Durham  :  Waldridge  Fell  (Harrison),  Darlington,  common, 
near  Edder  Acres  (J.  Gardner),  High  Force,  Gonisclifie  Moor  (Sang),  Hesleden 
Dene  (Harrison).  Edinburor:  Edinburgh  district  (Evans).  Essex:  generaUj 
distributed  (Harwood),  Shoeburyness,  Eastwood  (Whittle),  near  SafFron  Waldea 
(Jeffrey),  Epping  Forest  (Sheldon),  Bainham,  Mucking  (Burrows),  Brentwood 
(Baynor),  Colchester  (Harwood).  Fermanagh  :  Ennis&len  (Partridge).  Fifm 
(Barrett).  Galway  :  Ellkerran  Bay  (J.  J.  Walker).  Gloucester  :  Bristol,  Clifton, 
Almondsbury,  Woodchester  (Hudd).  Hants:  generally  distributed  in  New 
Forest  and  Isle  of  Wight  (Fletcher),  Isle  of  Wigh^— Yentnor  (South),  Yarmouth, 
Freshwater  (Tutt),  New  Forest— Brockenhurst  (Bankes),  Bufus  Stone  (Gill); 
Bournemouth  (Knaggs).  Hereford:  Tarrington( J.  H.  Wood).  Hertford  :  near 
Hitchin,  Knebworth  (Durrant),  Sandridge  (Griffith),  Cheshunt  (Boydj.  Isle  op 
Man  :  Maughold — Glen  Mona,  Dhoon  Glen,  Lonan-Garwick,  Ballaugn-Curraghs 
(Cassal).  Kent  :  Folkestone  (Courtice),  Gravesend  (Whittle),  Alkham,  Pembuiy 
(Stainton),  Sandwich,  Deal,  Eingedown,  St.  Margaret's  Bay,  tiain dean  Wood,  near 
Folkestone,  Chattenden,  Cuxton,  Orpington  (Tutt),  Dover  (Coverdale).  Eincardxns  : 
common  (Beid),  Stonehaven  (Dalglish).  Lanark:  Carluke  (Morton),  Fossil  Head, 
Glasgow  (Henderson),  Cadder  (Dalglish).  Lancashire  :  Grange  (Hodgkinson), 
Manchester  (Stainton).  Merioneth  :  Aoerdovey  (Arkle).  Middlesex  :  Enfield 
(Edelsten),  Mill  Hill  (South),  Kingsbury  (Bond).  Moray  (Barrett).  Norfolk: 
Norwich,  Merton,  Croxton,  Swa£fham,  Banworth  Fen  (Barrett),  Norfolk  Broads 
(Edelsten),  King's  Lynn  (Atmore) .  Northumberland:  Newcastle  (Stainton),  Morpeth 
^inlay).  Nottingham  :  Mansfield  (Daws).  Perthshire  :  Glen  Lochay  (Morton). 
Benfrew:  Paisley  (DunBmore),Crook8ton(I>alglich).  Boxburoh (Barrett).  Somerset: 
Leigh,  Clevedon  (Hudd),  Castle  Cary  (Macmillan).  Stirling  :  Campsie  (Dalglish). 
Suffolk:  Brandon  (Barrett),  Tuddenham  (Burrows).  Surrey:  generally  common 
(Briggs),  Gomshall  (Chapman),  Lowestoft  (W.  C.  Boyd),  Elveden  (H.  Williams). 
Sussex  :  generally  distributed  (Vine  and  Fletcher),  Hastings  district,  common  (Bloom- 
field),  Lewes  (Stainton),  Abbott's  Wood  (Porritt),  Bognor  (Lloyd).  Warwick  :  Enowle 
(Bradley).  Westmorland:  Witherslack,  Windermere  (Hodgkinson).  Wigtown: 
Corsemalzie  (Gordon).  York:  Wilsd en,  Grassington  (Butterfield),  Lepton  Great 
Wood,  Huddersfield,  abundant  (Porritt),  Sandburn,  York  (Prest),  Scarborough,  com- 
mon (Stainton),  Doncaster  district  (Corbett),  Bramham  (Smith),  Edlington  Wood 
(Porritt),  Flamborough  Head  (Horton),  Bedcar  (Sang),  Sheffield  (Doncaster), 
Great  Ay  ton  (Lofthouse). 

Distribution.* — Europe   (except   the  polar  region),  Asia  Minor, 

Mauretania  and  Teneriffe  (Rebel).  Africa:  Morocco— Marshen  (Black- 
more).  Asia  Minor  :  Brussa  (Mann).  Austro-Hungart  :  Galicia  (Garbowski),  Tyrol 
district—  Innsbruck,  Taufers  district  —  near  Schlafhaus,  Jagdhaus,  Enutten, 
Klammel  (Weiler),  Hotlinger  Berg,  Brenner,  Series,  Seiser-Alpe  (Heller),  Mendel- 
pass  (Tutt),  Carinthia — Baibl  and  Preth  district  (Zeller),  near  Vienna  (Rebel),  Lower 
Austria — Hernstein  (Bogenhofer),  Mddling  (Mannh  Bohemia,  Styria  (Hofmann), 
Dalmatia— Hagusa  (Mann),  Buda-Pest  district — Nagydg  (Aigner),  Siebenbiiigen 
(Czekelius).  Belgiuu  :  Calmpthout,  Bochefort,  Velthem,  Bergh,  Uocle,  Ottignies, 
Goq-sur-Mer  (Crombrugghe),  Yem^e  (de  Kadigu^s),  Namur,  Dinant,  rare 
(Lambillion).  Bosnia  and  Heucegovina  :  Trebevic  (Apfelbeck),  Treskavica, 
1800m.  (Bebel),  Maklenpass  (Hilf),  Prenj,  Velezi,  Ghicko  (Bebel).  Bulgaria 
AND  East  Boumelia  :  near  Slivno,  singly  (Bebel).  Corsica  :  Monte  Corte 
(Cur6).  Denmark  (Bang-Haas).  France  :  Normandy  —  Tancarville  (Leech), 
Seine- et-Marne — near  Paris,  Montmorency,  Aulnay  (Duponchel),  French  Juras 
— Gex,  La  Faucille  (Tutt),  Savoy  Alps— Gr^sy-sur-Aiz,  Bourg  St.  Maurice,  Petit 
St.  Bernard,  Lanslebouig,  Chavoire,  Meg^ve,  common,  Chamoniz,  Dauphiny 
Alps — La  Grave,  St.  Michel  de  Maurienne,  Bourg  d'Oisans  (Tutt),  Doubs  dept. — 
Couches-Ies- Mines  (Bruand),  Indre  —  Nohant  (Sand),  Sai5ne-et-Loire — Autun, 
etc.  (Constant;.  Germany  :  distributed  throughout  north  and  south  Germany 
(Hofmann),  southwest  Germany,  Prussia — distributed  (Speiser),  Pomerania — Nea- 
Torpommern,  Biigen,  near  Danholm,  Bonkendorf  (Paul),  Stettin,  near  Grambow, 
Tan  tow  (Biittner),  Mecklenburg — near  Friedland  (Stange),Posen — Meseritz  (Zeller), 
Hamburg — Lower  Elbe  district,  near  Bahrenfeld  (Sauber^,  Hanover  —  near 
Hanover  (Beinhold),  Bhine  Provinces — Aix,  Crefeld,  near  Ueraingen  (Stollwerck), 

*  The  following  also  include  the  recorded  localities  for  var.  plagiodactyhu,  the 
difficulty  of  determining  those  which  refer  to  the  latter  only,  being  too  great  to 
attempt  to  separate  them. 
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Neaenahr,  Altenahr  (Maftsaen),  Hosse-Nassaa  —  Wiesbaden,  oommon  (Bossier), 
Frankfort-on-Maln  (Kooh),  Gassel  (Knatz),  Waldeck  (Speyer),  Tharingia 
— Jena,  Sprotou,  Sdmmerda  (Knapp),  Saxony — Miihlhaasen  (Jordan),  Halle 
(Stange),  Anbalt  (Gillmer),  Brandenburg — Potsdam  (Hinneberg),  Frankfurt- 
on-Oder  (Pfiitzner),  Silesia,  distributed — Sobwoitsch,  Oswitz,  Lissa,  Glogau,  Beinerz, 
Lauban  (Assmann),  Schonberg,  Siegersdorf  (Sommer),  Saxon  Upper  Lasatia,  dis- 
tributed (Schiitze),  Bavaria,  Regensburg  (Hofmann),  Bayersdorf  (Gillmer),  Munich 
(Hartmann),  Wiirttemburg — Eisenbacb,  etc.  (Steudel),  Baden — Constance,  Ueberlin- 
gen,  Thalmiible,  Geisingen,  Scbweigmatt,  Freiburg,  Lahr,  Herrenwies,  Bothenfels, 
Garlsrube,  Durlaoh,  Heidelberg,  Tauberbischofsbeim,  Wertbeim,  common  (Meess), 
Rhine  Palatinate  (Bertram).  Italy  :  Piedmont — Little  St.  Bernard  Pass,  Bobbie 
(Tutt),  Italian  Alps  ^Cur6),  Lombardy — Alzate  (Turati).  Nethkrlakds  :  Friesland, 
Hilversum,  Gelderland — Hattem,  Ovenjssel — Maiden,  Wijbe,  Zwolle,  Limburg, 
Maastricht — Yenlo,  Valkenburg,  north  Brabant — Kijen,  Breda,  Bergen-op-Zoom, 
Ijsselmonde  (Snellen).  Boumania:  generally  distributed  (Garadja).  Kubsia:  Moscow 
district — Konobeewo  (Albreoht),  ?  Gasan  district  (Eversmann),  Orenburg  (Hansen), 
Baltic  Provinces — Bambdau,  Kokenhusen  (Lienig),  Frauenburg,  Groesen  (Bosen- 
berger),  Lechts  (Huene),  Ebelshof  (Beinert),  Kurtenhof  (Berg),  Mtignusholm,  near 
Neuhof,  Fichtendahl,  Botsikiill  (Nolcken).  Scandinavia  :  Norway  —  Stavanger 
district.  Erfjord,  Suldal  (Strand),  Scania,  Blekinge.  Smaland,  West  Gothland, 
East  Gothland,  Oeland  (Wallengren),  Odde(Gbapman).  Spain:  Tragacete,  Moncayo 
(Ghapman).  Switzerland  :  distributed  iu  the  lowlands,  replaced  by  var.  plagio- 
dactylus  in  tbe  mountains  (Frey),  Orsi^res  (G.  B.  Baker),  Weissbad,  Gais,  common 
(Peyerimhoff),  ZtLrich,  Baden  (Frey),  Bremgarten  (Boll),  Vil|eneiive  (La  Harpe), 
the  Juras  (Bothenbach),  tbe  Saas-Thal— Stalden,  Balen,  Hiiteck  (Tutt). 

[ADDENDUM  (pp.  843-4). — It  has  seemed  advisable,  since  pp. 
8id-4  have  been  passed  for  press,  to  add  the  following  notes  on  the 
**  var.  aiidm,*' 

Variation. — y.  var.  ariiim,  Zell. — Buckler  writes  [/Vw^  Mo.  May,, 

X.,  p.  182  (1874)]  that,  on  April  25th,  1878,  he  received  from  Stainton, 

larvae,  feeding  on  shoots  and  flower-buds  of  Cnru  monapeliemisy  one  of 

the  Priviulaceae,  taken  at  Men  tone.    The  young  larvsB  seem ,  a  t  fi  rst,  to  feed 

in  the  stems  of  the  young  shoots  of  the  plant,  the  heads  of  which  then 

hang  and  become  bleached  :    as  they  grow,  they  enter  the  flower-buds, 

feeding  on  the  calyx  and  its  contents;  at  this  time,  the  only  sign  of  the 

presence  of  a  larva  consists  of  a  hole  in  the  lower  part  of  the  calyx, 

and  two  or  three  minute  grains  of  frass  just  within  the  cavity.     As  they 

advanced  towards  maturity,  their  assimilation  to  the  flower-buds,  in 

point  of  colour,  was  very  close  :    and  they  were  often  noticed  either 

outside  among  the  flower- buds,  or  on  the  st^*ns  of  the  plant.     The 

larvse  pupated  on  May  6th,  11th,  and  18th  ;    the  imago  from  the  first 

appeared  on  June  12th,  but  the  other  two  pupte  dried  up.     The  moth, 

although  somewhat  dwarfed  in  size,  appears  to  be,  without  doubt, 

ariduJi,  Zell.     The  youngest  larvfe,  when  first  detected,  were  described 

as  being : — 

About  2  lines  long,  of  a  deep  purplisb-pink  colour,  slightly  subdued  by  a 
greenish  tinge ;  the  skin  much  covered  with  exceedingly  minute,  short,  bristly 
points ;  the  wart-like  tubercles  on  the  back  each  bearing  a  single  white  bristle, 
rather  long,  and  a  trifle  thickened  at  the  tip;  the  small  head  greenish,  and  marked 
on  each  lobe  with  dark  brown,  and  studded  with  white  hairs;  dorsal  and  subdorsal 
lines  of  darker  purplish-pink  than  the  ground  colour  could  also  be  seen. 

The  fullgrown  larva  was  noted  as  : — 

Attaining  a  maximum  size  of  little  more  than  4  lines  in  length  ;  the  figure 
slender  in  proportion ;  cylindrical  above,  and  a  little  flattened  on  the  belly,  tapering 
in  front  from  the  third  segment  to  the  head,  which  was  small ;  the  three  hinder 
segments  also  a  little  tapering  ;  all  the  legs  tolerably  well-developed ;  the  segments 
plump,  with  divisions  deeply  indented,  and  the  subdividing  wrinkles  well-defined ; 
the  colour  greenish,  suffused  with  pink;  the  inflated  spiracular  region  a  little  paler 
than  the  rest,  no  trace  of  any  lines ;  the  head  brown ;  the  spiracles  dark  brown, 
circular,  and  very  small ;  all  the  hairs  brownish. 
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The  slender  pupa  was  4  lines  in  length,  smooth,  and  without  hairs,  with  the 
head  blunt  and  broad ;  the  broadest  part  being  at  the  top  of  the  thorax,  just  at 
the  junction  of  the  wing-cases,  from  whence  it  gradually  tapered  to  the  point  of  the 
tail,  by  which  it  was  attached  to  the  stem  of  its  foodplant ;  in  colour  the  body  was 
pale  yellowish-green,  the  head  ochreous-green,  the  wing-capes  of  a  darker  greyish- 
green  tinged  with  pink ;  a  faint  darker  green  dorsal  line  was  just  visible,  and,  along 
either  side,  a  row  of  subdorsal,  elongate,  black  spots  (Buckler). 

Whether  this  belongs  to  aridus,  ZelL,  or  not,  we  are  not  prepared 
to  say,  on  the  determination  of  the  one  specimen  bred  by  Buckler.  If 
it  does,  we  suspect  that  the  British  specimens  referred  by  British  lepi- 
dopterists  to  arid  us,  are  not  amdus,  ZelL,  and  that  aridus,  ZeU.,  is  not 
a  form  of  Adkinia  hipnnctidactyla ;  in  this  respect,  our  opinion  agrees 
with  that  of  Hofmann.  Herrich-Schaffer  says  {Sys.  Bearb.,  v.,  p.  376) 
that  he  received  his  examples  of  aridus,  from  Mann,  as  loewii,  but  that 
they  are  quite  different,  being  a  little  larger  than  loewii,  and  much 
smaller  than  serotinus.'] 

Genus :  Stenoptelia,  Hiibner. 

Synonymy.— Genus  :  Stenoptilia,  Hb.,  '•  Verz.,"  p.  430  (1826) ;  Stphs.,  "  III. 
Haust.,'*  iv.,  p.  372;  app.  p.  424  (1834);  Meyr.,  "Trans.  Ent.  Soc.  Lond.,"  p. 487 
(1890);  *  Handbook,"  p.  440  (1895);  Hofmn.,  "  Deutsch.  Pteroph.,"  p.  82  (1895); 
Fern.,  "Pter.  Nth.  Amer.,"  p.  66;  revised  ed.,  p.  68  (1898) ;  Stand,  and  Kebel, 
«•  Cat.,"  3rd  ed.,  p.  77  (1901) ;  Dyar,  *»  List  Nth.  Am.  Lep.,"  p.  447  (1902) ;  Tutt, 
**  Ent.  Rec.,"  xvii.,  p.  36  (1905).  Alucita,  Linn.,  '•Faun.  Suec.,'*  2nd  ed.,  p.  871 
(1761) ;  ••  Syst.  Nat.,"  12th  ed.,  p.  900  (1767) ;  Miill.,  "  Faun.  Ins.  Frid.."  p.  69 
(1764)  ;  Goze,  ••  Ent.  Beit.,"  iv.,  pt.  3,  p.  173  {in part)  (1783) ;  de  Vill.,  "Linn. 
Ent.  Faun.  Suec.,"  ii.,  p.  536  (1789);  Haw.,  "Lap.  Brit.,"  p.  476  (1811);  Hb., 
"Schmett.  Eur.,"  Aluc.  ix.,  figs.  16,  25  (ctrc.  1819);  Treits.,  "Die  Schmett.," 
ix.,  p.  244  (1833);  Evers.,  "Faun.  Volg.-Ural.,"  p.  606  (1844).  Pterophorot, 
Fab.,  "Syst.  Ent.,"  p.  671  (1776);  Sam.,  "Ent.  Usef.  Comp.,"  p.  409(1819); 
Curt.,  "Brit.  Ent.,"  fo.  161  (1827) ;  Dup.,  "Hist.  Nat.,"  ix.,  p.  666,  pi.  314,  fig.  3 
(1838) ;  Wood,  "  Ind.  Ent.,"  p.  235,  pi.  li.,  fig.  1630  (1839) ;  Zell.,  "  Isis,"  p.  277 
(1839);  p.  841  (1841);  Dup.,  "Cat.  Meth.,"  p.  382  (1844);  Tgstrm.,  "Finl.  Fjar.," 
p.  156  (1847) :  Zell.,  "Linn.  Ent.,"  vi.,  p.  371  (1852) ;  H.-Sch.,  "  Sys.  Bearb.," 
v.,  p.  376  (1866);  Frey,  "Tin.  Pter.  Schw.,"  p.  413  (1856) ;  Sta.,  '-Man.,"  ii.. 
p.  442  (1869) ;  Schmid,  "  Berl.  Ent.  Zeits.,"  viii.,  p.  b6  (1864);  Nolck.,  "  Lep. 
Faun.  Estl.,"  p.  808  (1871);  Porritt,  "  Ent.,"  xv.,  p.  44  (1882);  "Buckler's 
LarvsB,"  ix.,  p.  365  (1901).  Mimaeseoptilus,  Wallgrn.,  "  Skand.  Fjaderm.,** 
p.  18(1859);  Jord.,  "Ent.  Mo.  Mag.,"  vi.,  p.  123  (1869);  Staud.  and  Wocke, 
"Cat.,"  2nd  ed.,  p.  343(1871);  Hein.  and  Wocke,  "  Schmett.  Deutsch.,"  iii., 
pt.  2,  p.  797  (1877) ;  Frey,  "  Lep.  der  Schweiz,"  p.  431  (1880) ;  South,  "Ent.,'* 
XV.,  p.  148,  pi.  iii.,  figs.  4a-4c  (1882);  Sorh.,  "  Kleinschm.  Brandbg.,"  p.  6  (1886); 
Tutt,  "Young  Nat.,"  x.,  p  165  (1889) ;  "Brit.  Nat.,"  ii.,  pp.  160,  226  (1892) ; 
"  Pter.  Brit.,"  p.  100  (1895) ;  Snell.,  "  Vlind.  Ned.,"  ii.,  2,  p.  1040  (1882). 

The  genus  Stenoptilia,  Hb.  (Verz.,  p.  430),  was  created  by  Hiibner 

for  a  mixed  assemblage  of  species  belonging  to  very  diflferent  groups 

of  the  "plume'*  stirps,  e.g.,  the  modern  genera  StenoptUia  and  Adkinia 

on  the  Platyptiliine  side,  and  Emmeliva,  Leioptilus^  Hellinsia,  and 

Adaina  on  the  Alucitine  side.     His  diagno.<«is  reads  as  follows  : 

The  forewings  narrow,  speckled  with  scattered  black  spots — StenoptiUa  micto- 
dactylay  Schif!.,  Verz.,  Alu.  A,  3  ;  Hiibn.,  Alu.  3.  S.  ptilodactyla,  Uiibn.,  Alv., 
16,  26.  S.  pterodactyla*  Linn.,  <S*i/«t.,  PhaJ.,  458  ;  Hiibn.,  Alu.  4.  S.  scarodac- 
tyla,  Hiibn.,  Alu.,  21,  22.  S.  tephradactyla,  Hiibn.,  Alu.,  17.  S.  carphodactyla, 
Hiibn.,  Alu.,  19,  20.  S.  microdactyla,^  Schiff.,  Verz.,  Alu.  A,  12,  Hiibn.,  Alu., 
26,  27. 

It  would  be  difficult  to  find  a  more  beterotypical  genus  than  this. 

*  Hiibner's  Alucita  pterodactyla,  "Eur.  Schmett.,"  Alu.  fig.  i=Alucita 
monodaciyla,  Linn. 

t  Scbififermiiller  and  Denis,  Verz.,  p.  320,  Alu.  A,  12,  is  naned  mictodactyla. 
These  authors  mention  no  species  under  the  name  luicrodactyla  so  far  as  we  can 
discover. 
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Stephens,  in  his  application  of  the  Hiibnerian  classification  to  our 
British  species  {lUiis.  Brit,  Ent.  Hamt,,  iv.,  app.  p.  424)  maintains  it 
in  its  original  form,  whilst  Zeller  {his,  1841,  pp.  766  etseq.)  also  keeps 
the  Hiibnerian  hotch-potch,  but  sinks  the  name  Stenoptilia  as  a  synonym 
of  Pterophorus,  He  was  followed  in  this  by  Herrich-SchafFer,  who, 
however,  separated  the  Platyptiliine  part  of  the  group  as  Sect,  i,  leaving 
a  very  mixed  lot  as  Sect.  ii.  Wallengren  isolated  the  Platyptiliine 
section  {Kong,  Svens,  Vetens.  Akad,  Handlinffar,  iii.,  p.  18)  under  the 
name  MimaeseoptUus,  his  grouping  being  followed  by  Staudinger  and 
Wocke  {Cat.y  2nd  ed.,  p.  848)  under  the  same  name.  Meyrick, 
however,  in  1890,  restored  {Trans,  Ent,  Soc.  Lond,,  pp.  487)  the 
Hiibnerian  name  to  this  group,  and  was  followed  in  this  by  Hofmann, 
in  1896  {Die  Deut^h.  Pteroph,,  p.  62),  who  gave  us  our  first  true  grip 
of  the  group,  without,  however,  naming  the  separate  parts,  or  fixing 
a  type  for  Hiibner's  genus.  This  we  did  in  1906,  dividing  {Ent,  Rec, 
xvii.,  p.  86)  the  Stenoptilia  of  Hofmann  into  its  two  constituent  parts, 
and  naming  one  Adkinia,  with  hipunctidactyla  as  type,  and  retaining 
Stenoptilia,  Hb.,  for  the  group  of  which  pterodactyla,  Linn.  l=ptilo' 
dactyla,  Hb.)  was  named  as  the  type.  It  is  in  this  limited  sense  that 
Stenoptilia  is  here  used.  Hofmann's  subdivisions  may  be  referred  to 
{antea,  p.  817).  It  will  be  observed  that  we  have  not  followed  these  out 
in  detail,  as,  at  the  present  time,  much  too  little  is  known  of  the  early 
stages  of  the  species  to  support  his  further  subdivision  on  imaginal 
characters.  That  much  difference  exists,  however,  within  the  two 
Stenoptiliid  genera  we  have  no  doubt.  There  is  no  real  need  to 
repeat  the  comparative  diagnosis  of  Adkinia  and  Stenoptilia  already 
given  {antea,  p.  819). 

Stenoptilia  pterodactyla,  Linn6. 

Synonymy. — Species:    Pterodactyla,  Linn^,  "Faun.  Soec,"  2nd  ed.,  p.  371 

il761) ;  ♦•  Syst.  Nat.,"  12th  ed.,  p.  900  (1767) ;  Mull.,  "  Faun.  Ins.  Frid.,"  p.  59 
1764) ;  G6ze,  *'  Ent,  Beit.,"  iv.,  pt.  3,  p.  173,  in  part  (1783) ;  Meyr.,  ♦»  Trans. 
Snt.  Soc.  Lond.,"  p.  487  (1890) ;  ••  Handbook,"  etc.,  p.  440  (1895) ;  Tutt,  "Brit. 
Nat.,"  ii.,  pp.  160,  226  (1892) ;  *•  Pter.  Brit.,"  p.  100  (1895) ;  Fern.,  **  Pter.  Nth. 
Amer.,"  p.  56 ;  revised  ed.,  p.  58  (1893) ;  Stand,  and  Beb.,  '*  Gat.,"  3rd  ed.,  p.  77 
(1901);  Dyar,  "List  N.  Amer.  Lep.,"  p.  447  (1902) ;  Tutt,  "Ent.  Bee."  xvU., 
p.  35  (1905).  Pterodaotylns,  Fb.,  "  Syst.  Ent.,"  p.  671  (1775) ;  Wallgrn., 
"  Skand.  Fjaderm.,"  p.  18  (1859);  Staud.  and  Wocke,  "Cat.,"  2nd  ed.,  p.  343 
(1871) ;  Nolck.,  "  Lep.  Fn.  Estl.,"  p.  808  (1871) ;  Hein.  and  Wocke,  "  Schmett. 
Deutsch.."  iii.,  pt.  2.  p.  797  (1877);  Porrt.,  "Ent.,"  xv.,  p.  44(1882);  South, 
"  Ent.,"  XV.,  p.  148,  pi.  iii.,  figs.  4a-46  (1882) ;  Barrt.,  "  Ent.  Mo.  Mag.,"  xviii., 
p.  180  (1882);  Sorhgn.,  "  Kleinschm.  Brandbg.,"  p.  6  (1886);  Tutt,  "  Young 
Nat.,"  X.,  p.  165  (1889);  Barr.,  "Lep.  Brit.  Isles,"  ix.,  p.  380,  pi.  416,  fig.  2 
<1904).  FuscuB,  Betz.,  "Gen.  et  Spec,"  p.  35  (1783);  Zell.,  "  Isis,"  p.  841 
(1841);  Dup.,  "  Cat.  M6th.,"  p.  382  (1844);  Tgstrm.,  "  Finl.  Fjar.,"  p.  155(1847); 
Zell.,  "Linn.  Ent.,"  vi.,  p.  371  (1852) ;  H.-Sch.,  "Sys.  Bearb.,"  v.,  p.  375  (1856) ; 
Sta.,  "  Man.,"  ii.,  p.  442  (1859) ;  Schmid,  "  Berl.  Ent.  Zeits.,"  viii.,  p.  66  (1864); 
Jord.,  "Ent.  Mo.  Mag.,"  vi.,  p.  123  (1869);  Frey,  "  Lep.  Schweiz,"  p.  431  (1880); 
Porritt,  "Buckler's  LarvsB,"  ix.,  p.  362  (1901).  Fusoodactyla,  de  Vill.,  "  Linn. 
Ent.  Faun.  Suec.,"  ii.,  p.  535  (1789);  Haw.,  "  Lep.  Brit.,"  p.  476  (1811). 
Fusoodactylus,  Sam.,  "Ent.  Usef.  Comp.,"  p.  409  (1819) ;  Curt.,  "Brit.  £nt.," 
lo.  161  (1827) ;  Stphs.,  "  Illus.  Haust.,"  iv.,  p.  372  (1834) ;  Wood,  "Ind.  Ent.," 
Isted.,  p.  235,  pi.  Ii.,  fig.  1630  (1839);  Frey,  "Tin.  Pter.  Schweiz,"  p.  413  (1856). 
Ptilodaotyla,  Hb.,  "Eur.  Schmett.,"  Aluc.  ix.,  fig.  16  (1811-17),  fig.  25  {circ.  1819); 
"yerz.,"p.  430  (1825);  Treits.,"Die  Schmett.," ix.,  p.  244(1833);  Stphs.,  "Illus. 
Haust.,"  iv.,  app.  p.  424  (1834);  Evers.,  "Faun.  Volg.-Ural.,"  p.  606  (1844). 
Ptilodaotylns,  Dup.,  "Hist.  Nat.,"  xi.,  p.  666,  pi.  314,  fig.  3  (1838);  Zell., 
"  Isis,"  p.  277  (1889).    Fiuea,  Hofmn.,  "  Deutsch.  Pteroph.,"  p.  82  (1895). 
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Original  description. — P.  Alucita  pterodactylay  alls  patentibus 
fissis  testaceis ;  puncto  f usco.  Habitat  in  nemoiibus.  Alse  superioroB 
ferrugineo-testaceae,  bifidse,  sed  fissura,  nisi  flectantur,  non  apparente ; 
in  medio  punctum  nigricans  (Linn^,  Fauna  Suedca,  2nd  ed.,  p.  871). 

Imaoo. — 22mm. -28mm.  in  expanse.  Forewings  of  a  rich  ochreoas- 
brown  colour,  rather  darker  along  the  costal  half,  and  paler  along  the 
inner  marginal  half;  the  outer  margin  and  borders  of  cleft  finely 
edged  with  whitish;  the  basal  half  of  costa  marked  with  white  scales; 
two  small  blackish  spots  at  end  of  cleft,  one  (often  ill-developed)  discal 
spot ;  a  sprinkling  of  black  scales  along  the  upper  and  lower  edges  of 
the  discal  cell,  and  along  the  basal  half  of  the  cubital  nervure;  the 
upper  lobe  with  a  few  scattered  black  scales,  and  many  white  ones 
towards  the  apex ;  the  fringes  of  the  upper  lobe  dark  grey,  whitish  at 
their  bases,  with  a  small  dark  brownish  dot  at  anal  angle ;  the  fringes 
of  the  lower  lobe  similar,  but  with  two  dark  brownish  dots  towards  the 
apex.  The  hindwings  glossy  brown,  slightly  darker  towards  outer 
margin  and  apex  of  plumules ;  cilia  dark  grey,  brown  at  their  bases. 

Varution. — This  species  is  not  particularly  variable,  the  main 
feature,  in  this  direction,  being  the  tint  of  the  ground  colour,  which 
varies  from  dull  greyish-ocbreous  to  bright  ochreous-brown.  In  size, 
however,  there  is  great  difference,  our  British  examples  varying  from 
16*4mm.-26mm.,  the  average  being  about  22mm.  The  smallest  form 
we  would  call  ab.  min(yi\  The  Linnean  type  appears  to  be  an  inter- 
mediate colour-form  *' ferrugineo-testacesB  " ;  the  paler  greyish-ochreous 
form  we  would  call  ab.  pallida  :  for  the  extreme  red- brown  form  we 
retain  the  name  Ah.fusca,  Jordan  describes  {Knt.  Mo,  May,,  vi.,  p.  124) 
a  very  remarltable  specimen  sent  to  him  from  the  Lake  district  by 
Hodgkinson.     It  is  noted  as  : 

The  size  of  a  vexy  large  fiufcus.  Anterior  wings  cinnamon-brown,  the  outer 
half  rather  more  dnskv  than  tne  inner  portion  which  has  an  ochreous  tinge,  the 
spot  at  the  fissure  replaced  by  a  very  narrow  black  streak  beginning  at  the  fissure 
and  extending  more  than  half-way  towards  the  base  of  the  wing ;  below  this  is 
another  faint  black  streak  along  the  fold ;  in  the  upper  segment,  parallel  with  the 
fissure,  near  the  apex  of  the  win£^,  is  another  well-marked  black  streak ;  fringes 
dusky-brown,  almost  unicolorous,  though  there  is  rather  a  fainter  line  marking  the 
border  of  the  wing.  At  the  extreme  apex  of  the  superior  angle  of  the  lower 
segment  is  a  minute  black  dot.  Posterior  wings  dusky-brown,  with  fringes  of  the 
same  colour. 

In  the  Frey  collection  there  are  two  forms,  one  distinctly  brown, 
the  other  decidedly  greyish,  especially  on  the  costal  half  of  tbe  wing. 
The  brown  forms  are  from  Gottingen  and  Zermatt,  the  grey  form 
from  Ziirich  and  Trafoi.  There  is,  also,  in  this  series,  considerable 
variation  in  the  irroration  along  the  nervures  longitudinally,  both 
of  the  white  and  of  the  black  scales.  Hofmann  says  (Die  deutsch. 
Pteroph,,  p.  H8) :  **  The  spot  on  the  inner  margin  and  the  discoidal 
spot,  usually  found  in  the  Stenoptiliine  imagines,  are  absent.  The 
fissural  spots  are  small,  as  a  rule,  one  lying  directly  over  the  other, 
but  moved  somewhat  from  the  fissure  to^vards  the  base ;  in  other 
respects  they  are  rather  variable,  being  irregularly  formed,  sometimes 
more  streaklike,  at  others  rounder,  whilst  sometimes  they  are  dissolved 
into  a  small  heap  of  black  scales.  Tbe  lower  spot  is,  as  a  rule,  some- 
what larger,  and  lies  with  its  upper  edge  at  the  same  height  as  the 
costa  of  the  lower  lobe.  The  upper  spot  lies,  in  exceptional  cases, 
also  a  little  nearer  the  base ;  this  is  also  occasionally  the  case  with 
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the  lower  spot ;  in  one  example  from  Hanover,  there  is  only  a  very 
alight  trace  of  the  upper  spot  to  be  seen,  and  no  trace  at  all  of  the 
lower  one.  The  costal  fringes  of  the  upper  lobe  have  a  fine  white 
line.  Equally  variable  with  the  fissural  spots  are  the  typical  spots  in 
the  outer  marginal  fringes  of  the  lower  lobe.  The  dark  spot  at  the 
anal  angle  of  the  upper  lobe  is  always  distinct  and  constant,  the  spots 
at  the  apex  of  the  lower  lobe,  on  the  other  hand,  are  variable  ;  occasion- 
ally there  are,  instead  of  two,  three  present,  or  four  (in  one  example 
received  from  Staudinger  as  paludicola),  or  the  two  spots  are  lengthened, 
nearly  coalescing,  so  as  to  form  a  brown  line  round  the  apex  of  the 
lower  lobe,  as  described  in  ab.  paludicola ;  in  yet  other  cases,  the  spots 
of  the  lower  lobe  are  very  pale  and  indistinct,  or  they  are,  in  excep- 
tional cases,  quite  absent  {e,g,,  a  specimen  from  Frankfort-on-Main). 
It  not  rarely  occurs  that  the  dots  in  the  fringe,  as  well  as  those 
before  the  fissure,  are  different  on  the  right  and  left  wings;  an 
example  in  my  collection,  taken  at  Immenstadt,  has  a  distinct  brown 
line  in  the  fringe  of  the  right  lower  lobe,  but  two  distinct  dots  in 
the  left  one.  The  same  is  the  case  in  an  example  received  by  Dr. 
Bebel,  from  Tegel,  as  S,  paludicola,  in  which  a  distinct  brown  line 
is  present  at  the  apex  of  the  left  lower  lobe,  whilst,  in  the  right,  this 
line  is  divided  by  a  rather  broad  whitish  space  into  two  large  dots." 
Bebel  notes  the  specimens  from  Sophia  as  being  unusually  large. 
This  species,  like  others  already  noted,  extends  into  North  America, 
having  been  taken  {teste  Femald)  in  the  New  York  State.  His  descrip- 
tion of  the  American  form  (Pte}\  }^th.  Amer,,  p.  58)  reads  as  follows : 

ForewingB  reddish-brown  ;  the  entire  costa,  and  the  apex  of  the  second  lobe, 
heavily  sprinkled  with  dark  brown  scales  ;  a  dark  brown  reniform  spot  at  base  of 
fissure;  fringes  ashy-brown,  with  a  very  pale  line  at  their  bases.  Hindwings 
fascous,  with  ashy-brown  fringes. 

Zeller  describes  five  forms  of  this  species  (Linn.  Knt.,  vi.,  p.  ^11),  viz: 

(1)  Alis  anterioribus  fnscescenti-luteis,  juzta  costam  obscurioribus,  dorso  late 
gilvescente,  puncto  gemino  fusco  ad  fissuram,  costs  totius  linea  externa  angustis- 
sima  albida ;  ciliis  digiti  tertii  breviusculis  (S  %)' 

(2)  Yar.  a. — In  ciliis  puncto  uno  ad  angulum  internum  lacinise  anterioris, 
duobus  ad  apicem  lacinite  posterioris  nigris,  distinctis ;  major. 

(3^  Var.  h. — Ut  a,  sed  litura  longitudinali  fusca  obsoleta  in  lacinia  anteriore. 
^4)  Yar.  c. — In  ciliis  puncto  uuo  elongato  duobusve  ad  angulum  internum 
laeiniiB  anterioris,  linea  circa  apicem  laciniie  posterioris  fuscis  obsoletis ;  minor. 
(6)  Yar.  d, — Ut  ft,  sed  strigula  obsoleta  canescente  in  lacinia  anteriore. 

Of  these,  vars.  c  and  d  are,  by  common  consent,  referred  to  the  form  (or 
species)  paludicola,  Wallgrn.  (see  postea).  Zeller  himself  writes  (Linn. 
Ent.,  vi.,  pp.  871  et  seq.)  that  *Mt  is  probable  that  tbe  vars.  c  and  d 
(to  which  possibly  also  the  var.  ^  of  Haworth  belongs)  are  specifically 
distinct  from  fusctis.  The  latter,  including  vars.  a  and  b,  is  of  the  size  of 
mictodactylus,  &nd  is,  therefore,  larger  than  serotinus  and  aridus,  and  easily 
recognised  by  its  fawn  colour,  and  the  white  edge  which  surrounds  the 
outer  half  of  the  upper  lobe.  Specimens  of  a  dull  brown  colour  come 
near  the  somewhat  smaller  stigmatodactyla,  which  always  looks  paler 
and  has  narrower  forewings  and  more  slender  lobes,  whilsi  the  upper 
black  spot  at  the  cleft  does  not  stand  vertically  over  the  lower,  as  in 
fuscusj  but  at  an  angle  inwards  ;  the  discal  spots  also  are  sharper,  and 
the  white  margin,  as  a  rule,  surrounds  the  apex  only,  and  does  not 
extend  so  far  towards  the  base  as  in  fuscus.  P.  mannii  differs  from 
fuscus  by  the  less  pointed  apex,  the  darker  colour  of  the  costal  half  of  the 
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forewingB,  the  blacker,  more  conspicuous,  dots,  and  the  brown-grey 
hindwings.  It  differs  from  vars.  c  and  d  by  its  larger  size,  less  dark 
and  dull  ground-colour,  by  the  edging  of  the  costa  extending  further 
towards  the  wing-base,  by  the  marking  of  the  fringes  of  the  lobes,  the 
upper  one  having  one  sharply  defined  black  spot  at  the  inner  angle, 
and  the  lower  one  two  such  spots,  one  of  which  is  at  the  apical  point, 
and  the  other  below  it,  whilst  in  the  var.  in  question,  there  is,  on  the 
front  lobe,  a  somewhat  distinct  brown  spot,  elongated  towards  the 
apex,  and  which  has  not  infrequently,  behind  the  extension,  a  tiny 
dot ;  the  apex  of  the  lower  lobe  is  surrounded  by  a  brown  line,  which 
thickens  somewhat  at  the  points  where  vars.  a  and  h  have  spots. 
Finally,  vars.  a  and  h  have  not  the  light,  greyish,  transverse  line  so 

frequent  in  the  smaller  vars.  c  and  dy  across  the  first  lobe The 

var.  b  is  not  scarce,  the  black  scattered  scales  forming  the  longitudinal 
dash  in  the  upper  lobe,  being  more  or  less  numerous  and  mixed  with 
white  ones,  so  that  the  shade  is  sometimes  very  inconspicuous  and 
incomplete.'*  Although  treated  by  Staudinger  and  Rebel  {Cat.,  8rd  ed., 
p.  77)  as  distinct  species,  both  paludicola,  "Wallgm.,  and  mannii,  Zeller, 
are,  by  many  competent  authorities,  considered  to  be  only  geographical 
races  of  this  species.  For  this  reason  we  think  it  advisable  to  add  here 
the  original  descriptions  of  these  two  insects.      These  read  as  follows : 

tt.  var.  {an  gp.  dist.)  paludicola,  Wallgm.,  "Fjaderm.,"  p.  18  (1869);  Zell., 
"Stett.  Ent.  Zeit.,"  p.  337  (1867);  Hein.  and  Wocke,  "Schmett.  Dentsch.." 
p.  798  (1877);  Hofm.,  "Deutach.  Pter.."  p.  85  (1895);  "Stand,  and  Reb., 
"Cat.,"  3rd  ed.,  p.  77  (1901).  Fiuciu,  Zell.,  "Isis,"  var.  c,  ex  parte, 
p.  84  (1841);  vars.  c  et  d.  Zell.,  "Linn.  Ent.,"  vi.,  p.  371  (1852).— Alls 
anticis  snpra  cinereo-fuBcescentibus,  juzta  costam  obscurioribns,  dorso  late  gilyes- 
cente,  puncto  gemino  fusco  ad  fissuram,  costsB  totius  linea  externa  anguiatiBsinia 
albida,  puncto  uno  duobusve  olliarum  ad  angulum  internum  laclnie  anterioris 
lineaque  circa  apicem  laciniiB  posterioris  fuscis  obsoletis.  The  forewings  above 
brownish -grey,  darker  towards  the  costa,  the  inner  margin  broadly  yellowish ,  a  double, 
^  dark,  brown  spot  at  the  end  of  the  fissure,  and  a  very  narrow  whitish  line  along 
*  the  whole  costa ;  one  or  two  indistinct  black  spots  at  the  base  of  the  cilia  of  the 
hinder  angle  of  this  lobe;  the  bases  of  the  cilia  of  the  lower  lobe  edged  with 
an  indistinct  blackish  line  at  its  apex.  [P.  fusctu,  Zell.,  Int,  1841,  var. 
c,  ex  parte ;  Linn.  Ent.,  vi.,  371,  vars.  c  et  d.]  This  species  is  to  be  found  in 
Scania  (the  southernmost  part  of  Sweden),  but  is  much  more  scarce  than  (he 
previous  species,  at  the  end  of  July  and  in  the  beginning  of  August,  and  haunts 
only  damp  meadows  and  mosses.  Its  later  time  of  appearance,  different  habitat, 
and  the  difference  in  the  coloration,  as  well  as  its  smaller  size,  make  us  consider 
it  to  be  specifically  different  from  the  previous  species,  with  which  it  has  (with 
reservation)  been  united  by  Zeller.  It  is  considerably  smaller  than  the  preceding 
species,  and  the  forewings  are  grey-brown,  or  more  slaty-grey  than  pterodactyla, 
which  it  otherwise  resembles  very  much.  It  has  often,  like  the  latter,  a  light  grey 
transverse  line  across  the  upper  lobe  of  the  forewings,  which,  however,  does  not 
reach  the  fringes  of  the  front  edge,  and  consists  of  scattered  scales.  There  is  also 
often  an  indistinct  brownish  vertical  streak.  In  the  anal  angle  of  the  upper  lobe 
of  the  forewings,  there  are  also  to  be  found,  in  the  cilia,  one  or  two  indistinct  blackish 
spots,  but,  on  the  lower  lobe,  there  are  no  signs  of  spots,  their  place  being  taken  by  an 
obscure  brown  line  passing  round  the  apex  at  the  base  of  the  cilia.  As  regards  the 
ground  colour  of  the  forewings,  it  resembles  very  much  that  of  M.  serotimu 
(hipunctidcLctyla),  but  is  easily  differentiated  by  the  narrow  white  line  on  the 
front  edge  (Wallengren). 

Hofmann  observes  {Die  dentsch.  Pteroph.,  p.  85)  that  "  6.  paludi- 
cola,  Wallgrn.,  is  a  variety  of  S.  fu$ca ;  Zeller  has  described  it  as  /tisra, 
vars.  c  Qi  d  {Linn.  Ent.,  vi.,  p.  871).  This  form,  which  appears  to  differ 
solely  in  the  somewhat  darker  coloration,  and  in  the  presence  of  an 
indistinct  brown  line  running  round  the  apex  of  the  lower  lobe  at  the 
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base  of  the  fringes,  I  cannot,  on  account  of  the  variability  of  the  mark- 
ings above  described,  bring  myself  to  recognise  as  a  diptinct  species,  as 
clearly  intermediate  forms  prove  that  the  line  in  question  arises  solely 
from  the  coalescence  of  the  two  spots  typical  to  the  genus.  The  var. 
paludicola,  according  to  Zeller,  flies  in  Ologau  from  the  end  of  July 
to  the  beginning  of  September,  in  damp  meadows,  or  on  the  borders 
of  swamps,  not  rare,  and  generally  several  together ;  Veronica  chamae- 
drys  does  not  occur  in  these  situations,  but  probably  other  species  of 
Veronica  do  grow  there,  such  as  T''.  serpyllifolia^  V,  arvensiSf  and  F* 
triphyllos.**  The  vars.  c  and  d  of  Zeller,  referred  to  by  Hofmann.  have 
been  already  described  {supra,  p.  860),  and  Zeller  himself  considered 
{Linn.  EnU,  vi.,  p.  871)  that  his  vars.  c  and  d  were  most  probably  not 
specifically  identical  with  pterodactyla  (fuse us),  and  writes  :  "My  vars.  c 
and  d,  which  certainly  go  together,  and  of  which  d  is  the  commoner, 
are  smaller,  darker,  and  marked  differently  in  the  fringes  from  the  type 
form.  This  fringe-marking  separates  them  very  readily  from  the 
paler  stigmatodactyUis,  which,  in  this  particular,  agrees  exactly  with 
fusctLs,  the  upper  lobe  of  which  has  also  a  pure  white  edging,  whilst  the 
black  spots  at  the  end  of  the  cleft,  have  a  different  position  from  those 
of  the  four  fuscus  vars.  The  vars.  c  and  d  frequently  come  close  to 
serotinus  in  darkness,  but  the  latter  has  the  fringe- spots  as  in  fuscus, 
and  no  white  or  whitish  costal  edge  appears,  which  is  also  the  case 
with  aridus,  P,  loemi  has  a  white  costal  edge,  and  has,  as  have  these 
doubtful  vars.  of  fuscus,  two  spots  at  the  inner  angle  of  the  first  lobe^ 
but,  in  this  species,  these  spots  are  sharp,  and  deep  black,  like  those  at 
the  apex  of  the  lower  lobe  ;  besides,  loewii  is  smaller,  more  delicate, 
almost  grey  with  longer  lobes.  .  .  .  The  var.  d  has,  crossing  the  upper 
lobe,  an  indistinct  light  grey,  transverse  line,  consisting  of  scattered 
scales,  which  does  not  reach  the  costal  fringes,  and  frequently  more 
distinct  to  the  naked  eye  than  when  observed  through  a  lens.  In  some 
examples,  one  wing  may  have  this  transverse  line  faintly  expressed, 
whilst,  on  the  other  wing,  it  is  quite  absent.  The  vars.  c  and  d  fly  near 
Glogau,  from  the  end  of  July  till  the  beginning  of  September,  and  are 
to  be  found  in  damp  meadows,  or  in  swampy  places,  which  have 
previously  been  inundated,  and  are  generally  abundant  where  they 
occur  at  all.  The  larvaa  cannot  feed  on  the  same  species  of  Veronica 
as  vars.  a  as,  6,  as,  in  several  places  where  I  found  them  abundantly, 
no  other  species  but  V.  serpyllifolia,  V,  arremis,  and  the  early  V. 
triphyllos  was  to  be  found.*'  A  i  ,  with  a  hardly  indicated  transverse 
line  across  the  upper  lobe,  was  received  from  Mann,  who  had  taken 
it  in  Dalmatia.  Crombrugghe  de  Picquendaele  observes  the  occurrence 
of  this  form  in  the  Ixelles  district  of  Belgium,  at  Uccle  and  Groen- 
endael,  in  July,  each  year,  with  typical  pterodactyla.  Other  localities 
noticed  are :  Baden — Constance  (Reutti),  Berlin  (Stern),  Jungfernhaide 
(September  8rd),  Finkenkrug  (Sorhagen). 

/3.  var.  {an  spec,  diet.)  mannii,  Zell.,  '*Linn.  Ent.,"  vi.,  p.  375  (1852); 
Hch.-Schaff.,  **Sys.  Bearb.,"  v.,  p.  375  (1855);  fig.  21  (1853);  Staud., 
"  Hor.  Soc.  Ent.  Ross.,"  xv.,  p.  428  (1880) ;  Staud.  and  Reb.,  •*  Cat.,"  3rd  ed., 
p.  77  (1901).  —  Alis  omnibus  ochraceo-lateritiis,  anteriorum  costa  angustissime 
albo-znarginata,  iaciniis  acuminatis,  punctis  duobus  minutis  fuscis  ad  fissuram ; 
ciliis  digiti  tertii  breviusculis  (d).  Readily  distinguished  from  fusetu  var.  a.  to 
which  it  comes  nearest  as  far  as  colouring  is  concerned,  by  the  pale  light-red  colour 
of  all  the  wings,  the  more  elongated  upper  lobe,  the  smallness  of  the  black  dots, 
which  are  separated  widely  at  the  fissure,  the  entire  absence  of  dots  in  the  outer 
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margin  of  the  lobe.  Described  from  a  single  ff  .  Head  and  thorax  reddish-grey ; 
the  antennsa,  at  the  basal  half,  white,  ringed  sharply  with  brown,  then  unioolorons 
reddish-grey  ;  on  the  upper  ocellar  edge  is  a  white  line,  which  expands  and  con- 
tinues to  the  end  of  the  frontal  protub^noe;  the  palpi  deep  rusty -brown,  aboire, 
jand  narrowly  white,  below.  The  abdomen  light  ochreous-yellow ;  the  fin>t  two 
segments  above  white,  owing  to  the  two  wide  longitudinal  stripes  ahnost  uniting ;  the 
remaining  segments  have,  in  the  centre,  a  broad,  and  on  either  side  a  very  narrow, 
yellowish-white,  nearly  obsolete,  longitudinal  line ;  at  the  posterior  edge  of  the  five 
hindmost  segments,  the  central  line  has,  on  either  side,  a  black  dot ;  the  venter  \b 
marked  similarly,  only  the  central  line  is  whiter,  and  the  lateral  lines  on  either  side 
of  the  abdomen  interrupted.  The  anal  flap  yellowish-white.  The  1^^  dark 
.ochre-yellow,  almost  rust-coloured,  the  hind  femur  and  the  first  two  tibial  joints 
externally  light  ochre-yellow  ;  the  spurs  smaller  and  more  delicate  than  in  /i»ciu, 
brownish,  but  white  on  sides.  The  forewings  almost  5J'"  long,  reddish -ochreoas . 
in  colour ;  towards  the  costa  gradually  becoming  darker,  striated  weakly  with  white 
and  brown  scales,  the  brown  costal  line  extending  from  the  base  to  the  beginning 
of  the  upper  lobe  ;  the  brown  discal  spot  is  entirely  absent ;  just  before  the  cleft  is 
a  small  black-brown  dot,  not  sharply  defined,  whilst,  considerably  above  it,  but 
somewhat  outside,  is  another,  still  less  distinct,  of  similar  colour.  The  costa,  from 
the  end  of  its  first  third  to  the  commencement  of  the  last  fourth  of  the  upper  lobe, 
is  edged  by  a  fine  whitish  line,  which  has  its  greatest  width  at  the  upper  lobe. 
The  lobes  are  more  sharply  pointed  than  in  fuscus,  with  a  very  blunt  inner  angle, 
and  only  marked  in  the  centre  with  a  faint,  fine,  whitish,  longitudinal  shade. 
Fringes  reddish-grey  at  the  outer  edges  of  the  lobes,  with  whitish  basal  line,  almost 
without  any  indication  of  the  spots  which  are  found  in  fuscus;  a  careful  examina- 
tion shows  that,  at  these  positions,  the  fringes  are  of  the  same  tint  as  the  ground 
colour  of  the  wing.  Hind  wings  of  the  colour  of  the  forewings.  The  fringes  greyer, 
with  fine  pale  reddish  basal  line ;  the  1st  and  2nd  plumules  more  pointed  than  in 
fuxcuSf  and  the  2nd  is  almost  without  an  inner  angle.  The  underside  is  reddish- 
brown  ;  the  costal  edge  of  the  front  wings,  from  the  base  up  to  half  of  the  upper 
lobe,  with  a  sharp  yellowish  line ;  the  apical  half  of  the  1st  plumule,  and  the  entire 
3rd  plumule,  are  dusted  with  pale  yellow.  Habitat  near  Brussa,  in  Asia  Minor. 
Flies  in  July.    Taken  by  Mann  (Zeller). 

Zeller  describes  this  as  a  distinct  species,  and  Eebel  {Cat.,  8rd  ed., 
p.  77)  also  treats  it  as  such.  Staudinger,  however,  says  {Hor,  Snc. 
Ent.  Ross.,  XV.,  p.  428)  that  he  caught  "  two  examples  on  June  24th, 
at  Amasia,  and  on  July  ISth,  at  Ak  Dagh,  which  appear  to  belong  to 
Zeller *s  insect,  and  which  may  be  only  a  southern  form  of  pterodactyla, 
Linn,  [fnscus,  Eetz.).  One  example  has  only  one  black  spot  at  the 
end  of  the  cleft,  the  second  has  none  at  all.  According  to  Zeller,  there 
should  be  two  small  black  spots,  widely  separated.  These  vary,  how- 
ever, and  others  also,  as  shown  by  an  examination  of  ten  specimens  of 
mannii  from  the  Balkans,  Greece,  Brussa,  south  Caucasus,  and  north 
Persia.  Zeller  described  the  species  from  one  male  example  only, 
taken  at  Brussa,  where  Mann  captured  some  in  June,  in  the  mountain 
meadows.     We  have  seen  none  of  Mann*s  or  Zeller*s  original  examples. 

Egglayino. — The  eggs  of  this  species,  appear  to  be  laid  almost 
without  exception  on  the  underside  of  the  leaves  of  the  foodplant,  with 
the  colour  of  which  they  harmonise  very  strikingly.  Eggs  of  Stetwp- 
tilia  pterodactyla,  laid  on  June  28rd,  1904,  on  the  underside  of  the 
leaves  of  Veronica  chamaedrys,  are  of  a  yellowish-green  tint,  not  quite 
that  of  the  leaf  (Chapman). 

Ovum. — The  form  of  the  ^gg  is  very  similar  to  that  of  the  Agdistids, 
more  so  than  that  of  any  other  plume  examined.  The  micropylar 
end  is  very  flattened,  but  is  not  so  squared  at  the  angles  as  is  the 
Agdistid  egg,  nor  is  there  any  special  sculpture  of  its  margin,  which  is 
rounded  and  not  definitely  marked  off,  as  the  beading  marks  off  that  of 
Adactylus.  The  length  of  the  egg  is  0'49mm.  Seen  from  above,  the 
micropylar  end  is  a  transverse  line,  O'lGmm.  long,  the  egg  widens  out 
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towards  the  other  end  to  0*25mm.,  and  terminates  in  an  oval  or 
circular  end.  Seen  laterally,  the  flat  micropylar  end  is  highest,  0*21  mm., 
and,  towards  the  nadir,  the  egg  is  only  0*16mm. ;  the  nadir  seen  in 
this  view  is  a  good  deal  flattened,  unlike  the  round  margin  as  seen 
from  above.  The  sculpturing  on  the  micropylar  end  shows  cells 
arranged  rosette  fashion,  in  several  rows,  to  a  width  of  nearly  half  the 
diameter  of  the  end.  The  rest  of  the  egg  has  longitudinal  ribs,  rather 
faint,  and  difficult  to  make  out  and  count,  rather  waved  and  irregular, 
but  fairly  parallel  to  each  other,  eight  or  ten  visible  in  a  top  view  of 
the  egg.  It  is  also  possible,  in  some  illuminations,  to  glimpse 
transverse  ribs,  dividing  the  furrows  between  the  primary  ribs,  much 
as  those  of  an  ordinary  upright  egg, are  divided;  there  are  about  ten  of 
these  to  half  the  length  of  the  egg ;  more  cannot  be  seen  at  one  view 
(Chapman,  June  2drd,  1904).  By  June  27th  the  eggs  were  showing 
dark  eye-spots  through  the  eggshell  (Chapman). 

Habits  of  larva. — Some  larvae  that  left  the  egg  on  June  27th, 
1904,  were  put  on  the  tops  of  a  sprig  of  Veronica  chamaedrya ;  an  hour 
afterwards  no  trace  of  them  could  be  found,  nor  any  indication  of  what 
had  become  of  them  (the  piece  of  plant  being  in  a  closdd  tube,  escape  was 
impossible).'^  Next  day,  tearing  open  a  piece  of  one  of  the  above- 
mentioned  tops,  two  tiny  larvss  were  found  in  the  interior  of  the  stem, 
thus  solving  the  mystery ;  other  larvaB  hatched  this  day,  and  were  put 
at  once  on  a  covered  plant ;  the  larvfe  made  straight  for  the  axils,  and 
soon  disappeared.  The  young  larva,  therefore,  as  soon  as  hatched, 
seeks  out  the  axil  of  a  young  leaf,  and  mines  into  the  pith  of  the 
leading  shoot ;  each  had  entered  a  stem  near  the  top  and  burrowed 
down  the  pith.  Later  examination  exposed,  in  one  or  two  cases,  a  trace 
of  frass,  which  showed  that  entry  had  been  made  at  an  axil  less  than 
•|in.  (probably  much  less,  if  the  shoot  grew  at  all  after  entry  was  made), 
from  the  end  of  the  shoot.  In  other  cases,  it  was  not  clear,  but,  in  all, 
the  shoot  had  been  mined  downwards  for  a  greater  or  less  distance,  in 
one  case  past  two  nodes  and  for  a  distance  of  aboat  l^ins.,  but  in  some 
instances  decidedly  less,* as  the  larva  was  less  than  this,  in  one  or  two 
barely  ^in.,  from  the  end  of  the  shoot.  This  appears  to  depend  largely 
on  the  vigour  and  size  of  the  shoot.  In  all  cases  the  end  of  the  shoot 
was  dead  down  to  just  beyond  the  larva.  This  was  always  in  a  living 
stem,  once  ^in.  from  the  dead  portion,  but  usually  quite  close  to  it. 
Though  fat  in  their  present  instar,  they  seem  to  be  still  eating.  The 
larva  feeds  in  the  pith  until  fuUfed  in  its  2nd  stadium,  at  which  time 
it  is  about  2mm.  in  length,  and  finds  ample  accommodation  in  the  pith 
of  a  slender  stem  of  speedwell.  Here  it  makes  a  neat  little  cavity, 
shuts  off  the  terminal  end  with  one  or  more  screens  of  silk,  and  enters 
on  its  hybernation  period  whilst  we  are  still  in  the  midst  of  summer. 
A  search  in  the  open,  on  August  27th,  1904,  showed  that  the 
hybernating  larvs  are  easily  found  in  hedge- bottoms,  existing  in  their 
habitats,  the  dead  ends  of  the  branches  of  Veronica  being  conspicuous ; 
a  few  were  collected,  and  some  of  them  were  found  to  have  a  definite 

*  The  larvsB  commence  life  as  complete  miners  in  the  stems  of  Veronica^ 
starting  in  a  terminal  shoot,  and  travelling  downwards.  I  noticed,  a  few  days  since, 
that  the  upper  Ain.  or  lin.  of  the  Veronica  stems  was  withering,  though  I  did  not 
connect  this  with  the  hatching  of  the  ova  at  the  time;  I  can  now  detect  the 
extrusion  of  a  minute  amount  of  frass,  with  a  strong  hand -lens  (Bacot,  July  11th, 
1904). 
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hybernating  cocoon,  consisting  of  the  end  of  the  burrow  in  the  living 
stem,  with  one  or  more,  generally  two  or  three,  diaphragms  of  silk 
cutting  it  off  from  the  rest  of  the  burrow  containing  frass,  and,  no 
doubt,  acting  as  a  protection  against  animal  or  vegetable  parasites 
using  the  frass- filled  burrow  as  an  approach  to  the  dormant  larva ; 
several  of  these  larvee  were  placed  in  the  split  ends  of  branches  of 
growing  plants,  and  appeared  to  make  their  way  into  them.  On 
January  25th,  1905,  a  plant  was  examined,  and  a  larva  found  much  as 
in  August  last ;  it  was  in  a  cavity  in  the  stem,  2ins.  from  the  end,  and 
with  a  little  protective  spinning  (Chapman).  Bacot  notes  that,  in 
April,  the  stems  of  a  plant,  in  which  larvsB  had  wintered,  began  to 
wither,  although  previously  they  had  been  flourishing,  suggesting  that 
the  larvaB  may  do  some  boring  in  the  spring.  About  this  time,  however, 
the  larv8B  leave  the  stems  and  feed  externally,  the  approximate  date 
not  yet  determined,  and  by  raid-April  may  be  found  lying  on  the 
extending  bloom-spike,  or  almost  hidden  among  the  flower-buds,  and, 
when  resting  on  the  spike,  which  is  usually  a  little  yellowish,  are 
rather  difficult  to  see,  so  well  does  their  colour  respond  to  that  of  their 
resting-place.  Ovenden  notes  (May  1 7th,  1904)  that  "  the  larvae  are 
best  found  on  warm  mornings,  before  the  flowers  are  fully  out,  looking 
exactly  like  a  peculiar  bud,  when,  with  only  the  hind  segments  show- 
ing, they  have  pushed  their  heads  into  one  of  the  buds  to  eat  out  the 
heart  of  it ;  when  not  too  badly  bitten,  the  flowers  subsequently 
expand,  and  the  remains  of  the  corolla  are  to  be  observed  adhering  to 
the  calyx.  When  the  flowers  are  fully  expanded,  the  larvae  are  more 
difficult  to  find,  and  are  then  often  found  on  the  underside  of  the 
leaves,  where  their  resemblance  to  the  midrib  of  the  leaf  makes  their 
discovery  very  difficult."  On  the  afternoon  of  May  23rd,  1904,  just 
outside  Folkestone,  small  larvae  of  this  species  were  not  at  all  un- 
common, generally  resting  within  one  of  the  two  upper  leaves  that 
expand  directly  below  the  flower- spike.  They  were  not  very  difficult  to 
find,  although  the  larval  hairs,  and  those  of  the  plant,  especially  on 
the  edge  of  the  calyx,  are  very  similar,  and  'help  in  their  protective 
resemblance  to  their  surroundings.  Their  small  size  was  very 
remarkable,  as  some,  taken  some  three  or  four  weeks  before  at  Strood, 
were  spun  up  for  pupation  at  the  time.  Bankes  observes  that,  on 
May  7th-9th,  1904,  at  Corfe  Castle,  he  found  young  larvae  living  in 
slightly  spun-up  shoots  of  Veronica  chamaedrys,  eating  out  the  tender 
heart  of  the  shoot.  Some  (2'5mm.  in  length)  were  preparing  to  moult, 
(an  operation  w^hich  two  had  already  completed).  They  were  sent  to 
Bacot,  who  reports  that,  "  by  the  10th,  the  others  were  preparing  to 
moult,  each  resting  along  a  young  leaf  of  the  shoot,  and  casting  off,  at 
this  change,  the  generalised  appearance  that  it  has  hitherto  possessed, 
and  which  makes  it  look  rather  unlike  a  typical  plume  larva  in 
its  earliest  stages."  For  moulting,  the  larvae  spin  together  a  few 
leaves  or  flowers,  making  a  sort  of  cocoon  in  which  the  change  takes 
place.  Ovenden  further  notes  that  "larvae  varied  very  much  in 
size  at  Cuxton,  on  May  4th,  1904,  none,  however,  being  at  all 
well-grown,  but,  on  May  26th,  1904,  at  Higham,  larvae  were  very 
abundant,  feeding  on  the  speedwell  that  covered  a  bank,  and  now 
in  full  bloom,  most  of  the  larvae  evidently  quite  fullfed,  and  resting, 
exposed  to  the  full  glare  of  the  sun."  Sich  writes :  "  I  received  some 
larvae  from  Mr.  Ovenden,  May  11th,  1904.     The  first  spun  up  May 
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80th,  and  was  a  pupa  May  28rd ;  a  second  spun  up  May  28rd,  and  a 
third  spun  up  May  24th,  a  fourth  May  29th,  and  two  more  May  80th. 
The  larvae  attach  themselves  to  the  stalk  of  the  foodplant  for  pupa- 
tion, and  the  9th  and  10th  segments  turn  hrown  and  have  a  shrivelled 
appearance.  The  larva  of  S,  pterodactyla  is  of  a  much  more  lithe  and 
pliant  nature  than  many  other  Alucitid  larvse,  such  as  those  of  Porrittia 
ijalactodactyla  and  Ovendenia  septodactyla  for  example.  These  latter 
seem  rather  stiff  and  prefer  to  keep  their  bodies  all  in  the  same  plane, 
but  that  of  S,  pterodactyla  will  twist  round  a  spike  of  its  foodplant,  so 
that  half  its  body  may  be  parallel  with  the  stalk  and  the  other  half 
bent  round  at  right  angles  to  it.  It  is  very  fond  of  eating  the  large 
blue  petals  of  the  Veronica  cJiamaedrys^  but  will  also  eat  the  young  seed- 
vessels  and  young  leaves.  When  this  larva  is  placed  against  a  white 
or  other  definite  back-ground,  it  is  sufficiently  conspicuous,  but,  when 
seen  among  its  foodplant,  there  is  a  certain  indefiniteness  about  it. 
The  outline  is  much  softened  and  broken  by  the  larval  hairs,  and  also 
by  the  hairs  growing  from  the  surface  of  the  racemes  of  the  speedwell, 
on  which  it  usually  rests ;  besides  this,  the  pale  hairs  and  markings  of 
the  larva  seem  to  allow  the  eye  to  see,  and  the  sight  to  pass  beyond,  the 
larva  without  the  brain  perceiving  what  it  is.**  Larvae  can  be  obtained 
from  mid- April  until  the  commencement  or  middle  of  June,  in  most 
seasons.  Fletcher  found  fuUfed  larvae  June  18th,  1881,  at  Worthing,  and 
imagines  flying  at  the  same  time.  Larvae  from  May  4th-27th,  1904, 
at  Cuxton  (Ovenden) ;  as  late  as  June  14th- 16th,  1904,  in  Thorndon 
Park  (Whittle).  Uofmann  observes  that  the  larvae  live  in  May, 
exposed  on  Veronica  chain aedi^a,  eating  the  flower- buds,  unripe  seeds, 
and  also  the  leaves.  Schmid  says  that  he  finds  the  larvae,  varying  in 
size,  from  the  end  of  May,  feeding  openly  on  flower-buds  and  unripe 
seeds  of  Veronica  chamaedrytt,  at  Frankfort -on -Main. 

Larva. — First  instar  (newly- hatched)  :  Pale  greyish-white  in 
appearance,  really  white  with  black  dots.  Head  black,  a  dark 
prothoracic  scutellum ;  the  larva  is  just  1mm.  in  length,  and  has 
single  hairs  on  each  tubercle ;  its  width  is  about  O'lGmm.,  and  the 
length  of  the  hairs  about  0-05ram.  Tubercles  i  and  ii  are  situated 
widely  apart ;  the  hair  on  i  is  directed  forwards,  that  on  ii  backwards, 
on  iii  rather  forwards,  those  on  iv  and  v  outwards  and  a  little 
divergently,  the  front  one,  v,  higher  and  shorter  than  the  hind  one,  iv; 
that  on  vi  is  long,  touching  the  surface  on  which  the  larva  walks. 
The  bairs  on  the  prothoracic  plate  are  the  usual  ones.  The  prolegs 
and  claspers  have  four  hooks,  and  the  former  possess  long  pedicels. 
The  true  legs  have  very  Ions;  claws,  and  no  observable  battledore  palpi 
(Chapman.  June  80th,  1904).  First  instar  (fullfed) :  Long,  slender, 
of  rather  even  thickness,  but  tapering  off  slightly  at  head  and  anus ; 
segiuental  incisions  very  marked.  Head  rounded,  almost  black,  the 
prothoracic  shield  (scutellum)  and  anal  plates  dark  brown,  not  black  ; 
skin-surface  apparently  quite  smooth ;  spiracles  raised,  but  not  very 
highly,  of  brown  colour ;  hairs  as  in  larva  of  Capperia  heterodartyla^ 
smooth  and  tapering,  not  thorned,  and  of  dark  colour,  basal  plates  large. 
Tubercles  on  the  abdominal  segments  are,  i  and  ii,  set  trapezoidally  with 
their  bases  well  separated,  iii  as  usual ;  iv  and  v  also  normal,  forming 
twin  spots.  On  the  meso-  and  metathorax,  i  and  ii  are  close  together,  not 
so  widely  separated  as  on  abdominal  segments ;  i,  the  inner  and  smaller, 
slightly  in  front,  ii,  the  larger  and  outer;  iii  and  iv  are  close  together  as 
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usual,  iii,  in  front  and  the  larger ;  v,  a  large  single  seta  below  them,  and 
vii,  a  twin-haired  plate.  I  cannot  trace  any  spicular  growth  (Bacot. 
July  11th,  1904).  Second  instar  (before  hybernation) :  In  length  the 
larva  is  nearly  2mm.,  stout,  and,  magnified,  has  a  very  great  resemblance 
to  the  fullfed  larva  of  Platyptilia  gonodactyla  in  form,  and  especially 
in  colour  and  marking,  having  a  pink  dorsal  line,  and  a  subdorsal  extend- 
ing downwards  to  the  supraspiracular  network  of  pink,  in  a  definite 
pattern.  The  tubercles  have  each  one  hair  (about  i  the  diameter  of  the 
larva  in  length),  tnz,y  on  i,  ii,  iii,  iv,  v,  vi  (half-way  from  iv  to  prolegs, 
and  rather  to  the  back  of  the  segment) :  three  hairs  at  the  base  of  the 
prolegs  (?  vii)  placed  triangularly,  not  in  a  row.  The  head  is  black, 
and  the  prothoracic  and  anal  plates  are  very  dark.  The  red  marks 
are  hardly  present  on  the  thorax,  but  are  bright  on  all  the  abdominal 
segments  (August  27th,  1904).  Third  instar:  Smm.  long  (feeding 
externally  on  stamens  and  petals  of  flowers) ;  tubercles  i  and  ii  weU 
separated ;  i  carries  one  long,  white,  slightly-clubbed,  hair,  and  two 
short,  black,  clubbed  secondaries  on  its  inner  side  ;  outside  is  another 
secondary  hair,  sometimes  black,  sometimes  white,  and  another 
longer  one,  the  origin  of  which  gives  the  idea  of  its  being  rather  a 
subsidiary  tubercle  than  an  appendage  to  i ;  ii  is  constructed 
similarly,  so  as  also  to  look  like  two  conjoined  tubercles ;  it  has  a 
second  white  hair  outside  and  behind  the  first,  and  two  black  hairs  on 
the  inner  margin,  sometimes  also  a  third.  There  are  similar  black 
secondary  hairs  arising  from  the  skin-surface  by  the  dorsal  line,  three 
in  the  middle  line,  and  two,  paired,  behind;  there  are  also  w^hite 
secondary  hairs,  like  the  black,  except  in  colour,  two  or  three  on 
either  side  in  front  of  i.  The  disposition  of  these  secondary  hairs 
differs  much  on  different  segments,  and  on  opposite  sides  of  the  same 
segment.  [I  am  examining  this  larva  as  it  lies  with  its  head  buried  in  a 
flower-bud  of  V.  chawaedrya,  and  observe  that  the  margin  of  the  calyx  has 
a  row  of  hairs  which  are  identical,  even  to  minute  details,  with  the  primary 
hairs  of  the  larva  ;  their  length  is  identical,  they  are  a  little  thick  and 
colourless,  but  this  gives  them  exactly  the  same  value  as  the  more 
slender  white  hairs  of  the  larva ;  they  are  somewhat  knobbed,  or 
clubbed,  at  the  extremity,  and  they  spring  from  a  raised,  coloured, 
disc,  which  is  very  like  the  tubercular  base  of  the  larval  hairs.] 
Tubercle  iii  is  a  large  boss  with  one  long  white  hair,  two  black 
secondaries  behind,  and  often  another  above,  in  front,  or  with  the 
other  two.  Directly  behind  the  spiracle,  on  the  2nd  subsegment,  is  a 
small  tubercle  with  one  long  white  hair  (shorter  than  those  on  i,  ii, 
and  iii),  and  one  or  two  black  hairs;  iv  -f  v,  directly  below  the 
spiracle,  have  two  long  primary  hairs,  the  front  one  rather  higher,  two 
or  three  secondary  ones  above  and  behind ;  this  is  on  the  flange ;  some 
way  below  is  a  tubercle  (vi)  with  one  solitary  long  hair  (no 
secondaries),  and  then  the  three  hairs  (vii)  at  base  of  prolegs.  The 
spiracular  region  is  without  secondary  hairs,  but  several  occur  below  iv 
-}-  V,  and  others  near  supplementary  tubercle  which  is  towards  the 
posterior  margin  of  the  surface.  The  general  surface  is  covered  by  fine 
black-tipped  skin-x)oints.  There  is  a  curious  bare  pit  between  i  and  iii. 
The  colour  is  the  result  of  colourless  skin  over  most  of  the  surface, 
the  black  skin-points,  and  a  brown  colour  below  i  and  ii  down  the 
dorsum.  Head  black;  prothoracic  plate  nearly  black  (Chapman). 
Hard  instar  (fullfed)  :    Length  4mm.,  width  hardly  1mm. ;    rather 
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long  and  slender  ;  greatest  girth  at  4th  abdominal  segment ;  it  tapers 
gently  from  this  towards  the  rather  small  head  and  towards  the 
pointed  anus;  segments  somewhat  swollen;  well-marked  segmental 
incisions.  Head  rounded,  polished,  of  a  black  hue,  with  a  few  whitish 
hairs;  the  prothoracic  shield  and  anal  plate  are  of  chitinous 
appearance,  dark  smoky-green,  the  former  with  the  two  depressed 
dark-coloured  spots  as  in  the  later  stages.  In  addition  to  the  two 
large  subsegments  that  are  present  in  the  next  instar,  there 
is  a  small,  poorly- marked,  central  subsegment  situated  centrally 
between  the  anterior  and  posterior  dorsal  tubercles,  while,  on 
the  meso-  and  metathorax  there  is,  in  addition,  a  very  distinctly 
marked,  but  small,  subsegment  in  front  of  the  three  poorly-marked 
ones,  which  make  up  the  bulk  of  the  segments.  The  skin  is  pale 
(whitish  or  yellowish),  glistening  in  appearance,  with  a  well-marked, 
and  relatively  coarse,  coat  of  brown  spicules.  The  prolegs  are  tall  and 
slender ;  the  true  legs  dark  smoke-coloured,  and  the  anal  claspers  show 
some  tendency  to  extend  backward  as  in  the  older  larvae,  and  are 
chitinous  in  appearance.  The  colour  is  white  with  a  yellow  medio- 
dorsal  band;  also  a  very  broad  and  much  broken  subdorsal  one, 
extending  downwards,  as  detached  streaks  and  blotches,  as  far  as  the 
spiracular  level ;  below  this,  the  white  extends  as  far  as  the  ventral 
area,  which  itself  is  of  a  dull,  and  less  vivid,  white.  The  spiracles  are 
large  and  conspicuous,  of  a  pale  brown  colour,  but  not  much  raised  for 
a  plume  larva ;  as  usual  the  prothoracic  and  8th  abdominal  spiracles 
are  larger  than  the  others.  The  tubercles  are  cone-shaped  buttons,  each 
bearing  one,  long,  pale,  white  hair,  tapering,  but  at  the  same  time 
slightly  knobbed  at  the  tip,  and  minutely  thorned.  There  are,  in 
addition,  a  few  short,  dark-coloured  (black  or  dark  brown),  knobbed 
bristles,  apparently  correlated  with  the  primary  hairs,  but  not  always 
in  close  proximity.  On  the  meso-  and  metathorax  the  dorsal  tubercles 
i  and  ii  are  in  close  proximity,  but  their  bases  do  not  touch ;  they  are 
set  somewhat  obliquely,  i  inner,  ii  outer ;  iii  and  iv  are  situated  close 
together,  their  bases  almost,  or  quite,  touching ;  below  these,  rather 
posteriorly,  there  is  a  weak  subprimary  hair,  and,  in  front  of  this,  a 
strong  V,  and  near  it  the  usual  subprimary  vi ;  vii  has  two  hairs. 
On  the  abdominal  segments,  i  and  ii  are  set  trapezoidally  and  are  well- 
separated,  iii  is  close  above  the  spiracle,  while  iv  and  v,  with  bases 
clearly  separated  but  close  together,  are  in  the  usual  position  beneath 
it ;  below  these  is  vi,  bearing  a  single  hair,  and  a  double-  or  treble- 
haired  marginal  vii  just  above  the  prolegs,  on  the  segments  bearing 
prolegs,  three-haired,  but  on  the  other  abdominals  only  two-haired. 
The  black  bristles  above  referred  to  are — one  on  either  side  of  i,  and 
one  on  either  side  of  ii,  making  four  dorsal  rows ;  occasionally  these 
are  either  missing,  or  very  pale-coloured  and  inconspicuous;  usuaUy 
this  happens  to  the  row  nearest  the  middle  line ;  there  is  a  similar 
secondary  hair  situated  immediately  behind  iii,  and  another  posterior 
to  the  spiracle  (occupying  about  the  position  of  the  secondary  wart  in 
the  larva  of  Porrittia  gatactodactyla^  etc.).  On  the  5th  abdominal,  but 
on  the  right  side  only,  there  is,  in  this  particular  larva,  an  additional 
bristle  (of  only  about  half  the  normal  length,  however)  between  the 
postspiracular  and  the  one  beneath  ii.  A  well-marked  lateral  flange  is 
present  (Bacot,  May  4th,  1904).  /  Fourth  instar:  Complete  change  from 
generalised  to  specialised  conditions;  4mm. -6mm.  in  length,  compara- 
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tively  slender  and  of  even  thickness,  with  a  large  head.  The  segments, 
though  well-marked,  are  not  accentuated;  of  blunt-ended  appearance, 
with  little  or  no  tapering  exhibited ;  anal  claspers  large,  and  curiously 
stretched  out  posteriorly  (after  the  manner  of  Liparid  larvse).  There 
is  a  well-marked,  chitinous,  prothoracic  shield ;  spiracles  not  raised,  and 
rather  large,  with  black  rim  and  white  centre.  Each  segment  is, 
apparently,  roughly  subdivided  into  two  large  sections;  this  is,  perhaps, 
partly,  if  not  entirely,  due  to  the  tubercles  i  and  ii  being  somewhat 
raised,  and  only  narrowly  separated,  which  gives  the  appearance  of  a 
dorsal  subdivision.  Colour  dull  yellowish,  with  dark  median  stripe. 
Head  :  Pale  yellowish,  slightly  mottled  at  sides  with  brown,  two  large 
brown  blotches  round  ocelli,  and  two  dark  triangles  near  crown  of  the 
same  colour.  Body :  There  is  a  deep  brownish  depression,  or  shallow 
pit,  on  either  side  of  the  scutellar  plate,  in  line  above  the  spiracles,"^^ 
and  a  few  dark  (black)  spots  across  the  middle  line  of  scutellum.  The 
long  hairs  are  tapering  and  very  finely  thorned  ;  on  the  dorsal  area  they 
have  an  oxhorn-like  curve,  that  is,  curve  outwards  laterally,  and 
then  turn  in  again  towards  the  middle  line  at  the  tips.  They  are  blunt- 
ended,  or  very  slightly  knobbed,  and  have  opaque  white  tips  like  those  of 
the  larva  of  Capperia  heterodactyla.  The  larva  has,  also,  short,  scattered, 
body-hairs ;  these  appear  slightly  knobbed  at  the  tips,  and  are,  for  the  most 
part,  white,  though  a  few  are  blabck.  The  tubercles  are  not  developed 
into  definite  warts  ;  but  round  the  primary  setie  there  are  raised  skm- 
areas,  and  some  of  the  previously  mentioned,  scattered,  secondary  hairs 
approximate  to,  or  are  accidentally  near,  them  in  position ;  a  fine 
spicular  growth  covers  the  skin,  except  on  these  raised  areas  surround- 
ing the  primary  setsB  ;  the  raised  skin-areas  are,  therefore,  shiny,  which 
gives  them  a  chitinous  wart-like  appearance  that  is  not  altogether 
warranted.  Tubercles  :  On  the  meso-  and  metathorax,  i  and  ii  are 
combined  in  a  single  group,  on  the  anterior  of  the  two  subsegments; 
there  is  also  a  large  secondary  seta  on  the  posterior  subdivision.  On 
the  abdominal  segments,  i  and  ii  are  separate,  both  raised  and  wart- 
like, bearing  two  or  three  large,  and  several  smaller,  hairs ;  iii  is  a 
large,  somewhat  wart-like,  tubercle,  and  the  secondary  postspiracular 
group  of  hairs  forms  a  wart ;  this  is  present  on  the  meso-  and  meta- 
thorax, but  it  is  by  no  means  certain  that  the  group  on  these  segments 
is  homologous  with  the  group  in  the  same  position  on  the  abdominal 
segments.  There  is  a  somewhat  marked  flange  beneath  the  spiracles, 
and,  on  this,  beneath  the  spiracle,  are  situated  iv  +  v,  forming  a  single 
wart ;  posterior  to  it,  also  on  the  flange,  is  another  small  group  of 
hairs.  The  black,  secondary,  scattered  hairs  appear  curiously  irregular 
in  position  ;  on  some  segments  they  occur  on  the  middle  line,  while, 
on  other  segments,  the  hairs  in  this  position  are  white  ;  one  gets  the 
idea  that  these  secondary  hairs  are  alike,  but,  by  some  accident,  some 
become  black ;  possibly,  however,  a  careful  comparison  would  show  a 
regularity  in  this  apparent  disorder.  A  large,  chitinous,  anal  plate  is 
present,  and  bears  three  longitudinal  rows  of  spots  (Bacot,  May  1st, 
1904).  Length,  four  larvaB  are  4mm.-5mm. ;  thickness  less  than  1mm. ; 
two  others  are  rather  larger,  but  in  same  skin,  laid  up  for  moult ;  these 
two  looked  fatter  and  balder  than  either  of  those  that  are  smaller  but 

*  This  is  probably  a  good  generic  or  tribal  character,  as  the  depression  can  be 
found  on  all  the  allied  larvaa  (Baoot). 
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in  same  skin,  or  than  larger  ones  in  next  stadium  (vide  infra),  due  to  the 
stretching  of  the  skin  and  consequent  dispersion  of  hairs.  [These  larvsd 
were  mostly  on  flower-spikes,  but  had  just  left  finishing  the  terminal 
buds  of  the  shoot.  For  moulting,  they  make  a  little  cocoon  amongst 
the  leaves  and  buds  at  the  top  of  shoot.  The  smaller  larvae  were  dull 
dusky-green,  with  a  slightly  darker  dorsal  line  and  black  spiracles. 
Dorsal  tubercles  two  (or  three),  white-haired;  secondary  hairs  few, 
inconspicuous,  black  above,  below  the  flange  white  ;  tubercle  iii 
with  black  hairs  (?).]  (Chapman,  May  18th,  1904).  PemdtiwaU 
instar:  6mm. -8mm.  in  length,  and  show  but  very  little  alteration 
in  appearance  from  that  of  the  last  instar ;  the  spiracles  are  a 
little  more  raised  in  this  individual,  and  the  hairs  appear  less 
numerous,  at  any  rate  tbey  are  less  conspicuous.  The  colour  is 
brighter,  more  of  an  orange-yellow,  while  the  median  band 
appears  to  owe  its  existence  to  the  large  central  blood-vessel  that  lies 
just  beneath  the  surface.  Most  of  the  warts  bear  one  large  and  one 
medium-sized  hair,  and  from  two  to  four  small  ones.  The  skin  has 
the  appearance  of  being  sbagreened,  due  to  the  development  of  the 
spicular  coat.  The  same  apparent  want  of  symmetry  is  present,  as 
regards  the  situation  of  the  scattered  black  secondary  hairs ;  in  this 
skin  these  can  be  definitely  seen  to  be  trumpet-topped  (Bacot,  May  4th, 
1904).  8mm. -9mm.  long,  l*6mm.  thick  ;  numerous  hairs,  or  warts; 
secondary  hairs  much  more  numerous,  with  many  white  ones  (as 
well  as  black  dorsally).  Colours  much  the  same,  but  the  dark  green 
is  a  marked  dorsal  line,  and  a  broad  band  from  below  up  to  nearly  ii. 
This  band  contains,  on  each  segment,  three  paler  patches.  Between 
this  band  and  dorsal  line  is  a  band  of  about  the  same  width,  much 
paler,  whitish -green,  which  includes  i  and  ii ;  below  the  lateral  dark  band 
the  colour  is  again  pale  whitish-green.  Primary  hairs  white  ;  spicules, 
and  some  secondary  hairs,  black,  but  most  of  these  latter  white.  Prolegs 
appear  as  long  props.  Seen  at  a  proper  distance,  the  lateral  dark  band 
has  a  chain-like  aspect,  owing  to  the  white  patches  in  it  (Chapman,  May 
18th,  1904).  Final  imtar  (young):  About  10mm.  long,  l"6mm.  wide, 
tapering  to  anus,  blunter  at  head  ;  more  slender  than  the  larvte  of 
many  of  the  exposed  feeders,  which,  again,  are  more  so  than  those  of 
the  Platyptilias.  Colour  of  body  pale  yellowish -green,  with  darker 
green  dorsal  line,  and  lateral  band  between  dorsal  (i  and  ii)  and  supra- 
spiracular  (iii)  tubercles;  it  is  darker  again  below  flange,  which  gives 
the  impression  that  the  flange,  and  above,  is  paler  from  the  skin  being 
denser,  and  that  below  it  is  delicate,  and  shows  green  contents.  The 
tubercles  are  disposed  as  described  in  small  larva,  but  have  now  a  larger 
number  of  hairs,  and,  though  one  may  be  selected  as  being  the  primary 
hair,  on  i,  two  others  come  rather  near  it,  on  ii  two  others  are  nearly 
identical,  as  also  on  iii ;  the  postspiracular  has  two  approaching  the 
primary;  iv+v  have  two  primary  hairs  without  strong  competitors,  vi 
also  is  still  alone  as  a  primary,  but  has  five  or  six  secondaries  round  it. 
Secondary  hairs  are  abundant,  scattered  over  the  whole  surface,  and 
also  on  the  tubercles ;  nearly  all  of  them  are  now  white,  there  are, 
however,  a  few  black  dorsally,  and  two  or  three  on  most  tubercles 
(Chapman).  Final  instar  (full-grown) :  The  larva  has  a  very  trans- 
parent skin,  and,  consequently,  presents  two  very  different  aspects, 
according  to  whether  it  is  feeding  or  whether  it  is  laid  up  for  pupation, 
the  feeding  larva  having  the  colour  much  dominated  by  the  dark  green 
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contents  of  the  alimentary  canal.  [Probably  the  feeding  larva  would 
vary  in  colour  if  the  larvse  could  be  got  to  feed  exclusively  on  petals  or 
seeds,  instead  of  leaves.  The  young  larva  eats  the  buds;  in  inter- 
mediate stages  it  rests  laigely  on  the  flower-spikes,  and  eats  the 
flower- buds  ;  the  older  larvse  prefer  the  leaves,  or,  at  least,  do  not 
confine  themselves  to  the  flower-spikes.]  Length  now  about  14mm., 
thickest  about  the  4th  and  5th  abdominal  segments,  thence  tapering 
to  each  end,  fairly  cylindrical,  with  long  slender  pedicels  to  prolegs. 
When  young,  in  last  skin,  certain  paler  skin -markings  and  black 
secondary  hairs  give  the  larva  a  muddled,  dirty,  look.  The  general 
surface  is  clothed  with  minute  black  skin-points,  except  on  certain 
paler  (white  ?)  marks,  where  they  are  colourless.  These  white  marks 
have  the  look  of  depending  on  some  white  substances  beneath  the  skin. 
They  form,  especially,  a  line  below  i  and  ii,  and  a  lateral  (subspiracular) 
line.  There  are  also  other  islets  between ;  these  must  be  fat-bodies,  as 
they  do  not  appear  before  the  larva  has  grown  a  little  in  this  skin,  and, 
before  they  appear,  the  skin -points  have  not  become  black.  Tubercles 
i  and  ii  each  carry  one  long  white  hair,  and  a  good  many  secondary  ones, 
black  and  white ;  one  of  these  black  ones  on  each,  but  especially  on  ii,  is  so 
long  and  spiculated,  that  doubt  arises  whether  it,  or  the  white  (smooth) 
one,  is  the  primary  bristle ;  the  secondary  hairs  on  iii  are  7  black  and 
2  white.  There  is  a  postspiracular  tubercle  carrying  5  black  and  2 
white  hairs,  all  of  which  look  secondary.  Tubercles  iv  -f-  v  carry  2 
long  hairs  (upper  in  front),  and  4  black  and  4  white  secondary  hairs. 
There  is  a  small  tubercle  with  several  short  hairs  a  little  below  this 
at  the  postspiracular  margin  of  segment.  Below  the  flange  is  a  tubercle 
with  1  long  hair  and  several  short  secondaries,  a  double  one  (with 
secondaries)  lower  down.  The  secondary  hairs  scattered  over  the 
surface  are  generally  white — a  good  many,  however,  black  dorsally ; 
between  the  two  white  lines  there  are  about  80  to  85,  the  neighbour- 
hood of  the  spiracles  is  clear  of  them  (Chapman).  Length  10mm.- 
12mm.,  width  2mm.  Lateral  view:  Head  very  small,  yellowish- 
green,  mottled  with  deep  brown ;  three  pairs  of  elongate  marks 
down  the  suture,  a  curved  mark  with  a  straight  one  below  it  on 
the  lobes  above  the  ocelli,  which  are  situated  in  a  deep  brown  patch  ; 
mouthparts  brown.  Head  retractile  within  prothorax.  Prothorax 
small,  mesothorax  much  larger,  metathorax  slightly  larger  than  meso- 
thorax.  1'he  2nd  abdominal  segment;  is  the  largest,  and  the  body 
tapers  off  from  this  segment  to  the  10th  abdominal.  The  legs  are 
small,  and  the  claspers  long  and  slender.  The  pale  subdorsal  line  and 
pale  lateral  flange  are  very  noticeable.  Segmental  divisions  very  well 
marked.  [When  the  larva  is  at  rest,  it  certainly  reminds  the  observer 
of  an  Attacid  larva.  The  small  head  is  held  down  close  to  the  legs, 
and  partly  buried  in  the  prothorax,  which  is,  in  its  turn,  much 
overshadowed  by  the  mesothorax.  The  warts,  with  their  fascicles  of 
black  or  white  hairs,  also  tend  to  heighten  the  resemblance  to  an  Attacid 
larva.]  Dorsal  view:  Head  hidden  by  the  prothorax,  which  is  nearly 
itself  bidden  by  the  mesothorax.  The  mesothorax  is  larger,  and, 
though  the  body  increases  slightly  in  width  to  the  2nd  abdominal 
segment,  and  from  there  tapers  to  the  10th  abdominal  segment,  yet 
the  difference  in  the  width  is  so  small,  that  the  body  appears  almost  the 
same  width  from  the  mesothorax  to  the  6th  abdominal  segment.  The 
dark  mediodorsal  line  and  the  pale  subdorsal  lines  are  conspicuous, 
as  well  as  the  black  dorsal  hairs,  and  the  long  pale  lateral  hairs  (Sich, 
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May  2l8t,  1906).  Quiescent  stage  preceding  pupation:  When  laid  up 
for  pupation,  the  larva  is  shorter  and  more  slender,  and  gets 
enlarged  thoracically;  its  length  is  only  about  11mm.  These  changes 
are  usual  in  larysB  preparing  to  pupate.  The  special  change  here  is  one 
of  colour,  due  not  to  a  change  of  the  skin  itself,  but,  apparently,  merely 
to  the  emptying  of  the  prienae  irae.  The  result  is  a  tolerably  uniform 
and  paler  green,  with  nearly  white  subdorsal  and  lateral  lines ;  these 
also  are  straighter,  and  of  more  uniform  width  than  before.  The  black 
skin-points,  and  black  secondary  hairs,  seem  to  have  less  effect  in 
modifying  the  colour.  There  are  pale  patches  between  the  two  lines, 
but  these  are  less  visible  than  before.  The  white  lines  are  sometimes 
nearly  so,  but  really  always  have  a  creamy  tint,  and  may  be,  especially 
the  lateral  one,  quite  yellow  (Chapman^.  The  larva  is  described  by 
Schmid  {Berl,  Ent.  Zeit.^  viii.,  p.  66),  by  Porritt  {Ent.,  xv.,  p.  44), 
by  South  (Ent.,  xv.,  p*  148),  and  Buckler  {Larvae,  etc.,  ix.,  p.  862). 

Vabiation  of  larva. — Chapman  observes  {supra)  that  the  larva 
presents  two  very  distinct  aspects,  according  to  whether  the  larva 
is  feeding  or  laid  up  for  pupation,  dark  green  dominating  the  former, 
owing  to  the  contents  of  the  alimentary  canal  showing  through  the 
transparent  skin.  Porritt  says  that  there  are  two  distinct  varieties 
among  the  fullfed  larvas : 

(1)  The  ground-colour  bright  grass-green,  with  dark  green  dorsal  stripe. 

(2)  The  ground-colour  bright  yellow-green,  the  dorsal  stripe  dark  green  or 
dark  brown. 

Pupation. — The  fullfed  larva  usually  selects  in  nature  a  part  of  the 
foodplant  for  pupation,  whilst,  in  confinement,  it  often  comes  off,  and 
pupates  on  the  side  of  the  receptacle  in  which  it  is  confined.  It 
spins  a  silken  web  on  which  it  takes  up  its  stand  ;  one  was  observed 
settling  down  thus  on  May  20th,  1904 ;  next  day  the  thorax  was  rather 
swollen,  the  body  contracted ;  on  the  22nd  the  thoracic  area  was  more 
swollen,  the  head  drawn  in  a  little  ventrally,  and  the  larval  colour  very 
uniform ;  on  the  28rd  there  was  no  apparent  change,  nor  was  there  on 
the  morning  of  the  24th,  when,  at  about  noon,  another  larva  touched 
it,  and  it  threw  up  its  head  and  oscillated  violently.  Between  2  p.m.  and 
6  p.m.  the  larva  changed  to  a  pupa  ;  the  change  was  not  observed.  At 
6  p.m.  the  newly-formed  pupa  was  described  (see  infra).  A  second  larva 
fixed  itself  in  position  on  the  21st,  a  day  later  than  the  one  already 
described ;  this  changed  to  a  pupa  in  the  afternoon  of  the  25th,  and 
was  as  yellow  as  the  one  that  changed  the  preceding  day ;  a  third  larva 
that  fixed  itself  on  a  stalk  of  the  foodplant  on  the  22nd  pupated  on 
the  27th  ;  a  fourth  larva  that  had  been  wandering  for  4  or  6  days,  and 
disturbing  the  others  laid  up  for  pupation,  finally  came  to  rest  on  the 
evening  of  the  25th,  and  pupated  on  the  27th  on  the  bottom  of  the  box, 
without  attachment ;  although  so  active,  it  had,  during  the  28rd  and 
24th,  quite  the  appearance  (swollen  thoracic  segments,  etc.)  of  a  larva 
in  the  quiescent  stage  preceding  pupation.  Porritt  says  that  the  pupa 
is  attached  by  the  tail  only,  and  is  capable  of  considerable  movement ; 
on  being  disturbed,  it  turns  up  sharply  the  thoracic  and  upper 
abdominal  segments.  Bankes  notes  a  pupa  that  was  suspended  by 
the  anal  extremity  from  the  glass  lid  of  the  cage  by  means  of  a  silken 
pad  spun  upon  the  glass.  Schmid  observes  that  the  pupal  stage  lasts 
fourteen  days. 

Colour  changes  during  pupal  development. — Newly  turned:    Of 
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a  most  delicate  yellow-green  colour,  the  tips  of  the  limbs  and  the  anal 
segment  being  somewhat  transparent  yellow ;  no  dark  markings  any- 
where on  the  papa  except  a  tiny  black  point  within  the  eye-collar ;  two 
slender,  whitish,  subdorsal  lines  on  either  side  of  a  fine  mediodorttl 
line,  rather  darker  than  the  ground-colour,  and  a  somewhat  similar 
prominent  subspiracular  line  slightly  raised,  representing  the  larval 
subspiracular  flange ;  the  shiny  spiracles  very  conspicuous,  also 
the  distinct  transverse  wrinkling ;  the  abdominal  segmental  incisions 
of  a  bright  yellow  colour  (Tutt,  May  20th,  1904).  Colour  cJianges 
on  maturation  (June  4th,  1904) :  By  June  4th  the  oldest  pupa 
had  undergone  considerable  change.  It  was  now  much  paler  in 
tint.  The  eyes  were  quite  dark,  of  a  greyish-black  tint,  the  legs,  etc., 
whitish ;  the  thorax  also  was  paler,  and  the  green  of  the  abdomen 
rather  duller  in  tint.  The  double  dorsal  ridge  (containing  the  medio- 
dorsal  depression)  was  also  pale  in  tint,  and  the  character  of  the  ridges  on 
the  thoracic  segments,  uniting  almost  on  the  summit  of  the  mesothorax, 
widening  again  from  hence  as  theypassback  over  the  abdominal  segments, 
gave  an  unmistakable  suggestion  of  the  same  character  (still  more 
marked,  however,  than  in  this  species)  in  GUltneria  ochrodactyla  and  G. 
pallidactyla.  Hinal  appearancen :  June  8th,  the  wings  turning 
brown.  June  lOtb,  the  wings  and  appendages  quite  dark ;  the  tiny 
slip  of  hindwing,  lying  along  inner  margin  of  forewing,  almost  black  ; 
the  thoracic  segments  also  brown,  the  mesothorax  rather  browner  than 
the  pro-  and  metathorax.  (Imago  emerged  in  the  early  morning, 
before  8  a.m.,  of  June  12th.)  Another  pupa,  on  June  12th,  showed 
the  wings  dark ;  the  narrow  slip  of  hindwings  blackish  ;  the  apex  of 
mesothorax  dark ;  the  rest  of  the  thorax  and  abdomen  pale  brown, 
except  the  movable  abdominal  incisions  which  appeared  greenish 
(Imago  emerged  from  this  pupa  on  June  18th.)  (Tutt). 

Pupa. — Length  of  pupa  10'5mm.,  width  at  thorax  2mm.,  at  4th 
abdominal,  l*6mm.  Form  and  structure  almost  identical  with  that  of 
Adicinia  bipunctidactylay  and  the  colouring  is  also  very  close.  The 
peculiar  character  of  the  tubercles,  with  their  globular  bases,  and  the 
hairs  situated  on  their  anterior  (or  posterior)  faces,  instead  of  springing 
from  the  top,  are  precisely  the  same.  The  pupa  is  also  very  like  that 
of  A.  zophodactyliis,  a  little  larger,  about  12mm.  long,  equally  cylindrical, 
and  nearly  as  slender ;  its  colour,  however,  is  less  brilliant.  There  is 
a  little  rise  to  the  top  of  the  mesothorax,  but  otherwise  the  pupa  tapers 
equally,  and  very  slightly,  from  the  mesothorax  backwards,  more 
rapidly,  however,  on  abdominal  segments  8,  9,  and  10,  which  run  to  a 
sharp  point,  and,  with  two  subdorsal  and  two  subspiracular  ridges 
very  pronounced,  give  a  quadrangular  section.  The  dorsal  ridges  in 
front  are  well-marked,  smooth,  and  rounded,  except  on  posterior  slope 
of  mesothorax,  where  there  is  some  crenulation  ;  they  are  very  dose 
together  here,  but  separate  both  in  front  and  behind.  They  run  back 
and  include  i  of  the  8rd  abdominal  segment,  stopping  there 
abruptly,  although  ii  is  in  the  same  line,  and  only  separated  from  i  by 
two  of  the  narrow  transverse  ribs.  The  tubercles  i  and  ii  arise  from 
the  front  and  back  respectively  of  two  of  these  ribs,  with  two  between; 
the  ribs  they  arise  from  here  project  almost  as  a  little  ball,  and  the 
hair  comes  from  quite  the  side  of  it,  and  is  nearly  parallel  with  the 
pupal  surface,  i  pointing  forwards,  ii  backwards.  They  are  all  minute 
clubbed  batons,  about  0'08mm.  long.     It  is  curious  how  they  suggesi, 
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in  their  directions  and  the  swelling  of  their  bases,  the  complicated 
stracfcure  of  the  Amblyptiliines.  Tubercle  iii  is  just  above  the  spiracle ; 
iv  and  v  are  on  a  level,  and  also  on  a  little  smooth  antero-posterior 
ridge,  that  breaks  through  all  the  small  transverse  ribs,  after  the  front 
three  or  four ;  tubercle  vi  is  on  nearly  the  last  rib  ;  vii  has  three  hairs 
in  an  antero-posterior  curve.  The  free  appendages  reach  to  about  the 
end  of  the  5th  abdominal  segment;  the  appendages  have  fine  transverse 
ribs,  with  apparently  minute  pits.  The  wings  have  fine  dark  lines  with 
arborescent  branches,  invisible  without  strong  magnification.  The  for- 
ward cremastral  group  of  hairs  is  very  distinctly  in  two  bunches,  one  on 
each  side,  each  radiating  from  a  centre,  and  consisting  of  35  or  40  hairs, 
0*14mm.-0'dmm.  long,  with  fine  fish-hook  points.  The  anal  group  is 
quite  as  numerous,  closely  packed  in  an  area  of  0*4mm.  in  length, 
shorter  than  the  other  set  (about  0'2mm.).  The  transverse  ribbing  is 
rather  bolder  than  that  of  A,  zophodactylusj  and  the  ribs  are  only 
about  12  in  number  in  the  dorsal  line.  The  finer  sculpturing  of  pits 
is  not  very  clear,  even  in  the  spaces,  and  does  not  appear  to  go  over  the 
ribs.  The  ribs  are,  in  fact,  somewhat  smooth  on  top,  and  have  irregular 
margins,  minute  subridges  branching  down  from  the  sides.  This  is, 
perhaps,  as  marked  a  difference  from  that  of  A.  zophoddctylus  as  the 
pupa  presents  (Chapman,  May  27th,  1904).  Length  about  11 '5mm. 
Width  at  thorax  slightly  over  2mm.  Long  and  slender,  of  unmis- 
takable Platyptiliid  shape,  but  less  robust.  In  outline,  it  forms 
almost  a  straight  line  medioventrally,  and  up  the  extended  legs,  and  to 
the  head^  Beyond  a  very  slight  projection  of  the  ventral  headpiece,  the 
contour  sweeps  backwards,  in  the  segment  of  an  arc,  to  the  slightly 
raised  hump  on  the  posterior  of  the  mesothorax;  from  here,  to  the 
extremity  of  the  pupa,  the  dorsal  outline  is  quite  even,  but  either  curved 
or  straight,  according  to  the  posture  of  the  pupa.  Ventrally,  from  the 
extremity  of  the  wing-cases,  there  is  little  or  no  tapering  until  the  5th 
abdominal  segment,  but,  from  here  to  the  8th  abdominal,  there  is  a 
quite  noticeable  curved  tapering ;  from  the  8th  to  the  anus,  the  pupa 
has  the  usual  Alucitid,  sharply-cut,  tapering,  reaching  to  the  termination 
of  the  anus.  This  gives  the  pupa  the  appearance  of  having  been  cut  at 
an  oblique  angle,  from  the  ventral  side  of  the  8th  abdominal  segment  to 
the  extremity  of  the  10th,  with  a  sharp  knife.  It  is  quite  smooth  and 
without  hairs,  except  for  the  minute  primary  setce.  The  diameter  at 
the  drd  abdominal  segment  is  about  2mm.  (measured  from  empty 
pupa-skin).  The  2nd  and  8rd  abdominal  segments  are  the  longest; 
the  other  segments  shortening  off  in  both  directions,  except  the  meso- 
thorax, which  is,  as  usual,  of  large  size.  The  intersegmental  area  at 
the  posterior  end  of  the  8rd,  4th,  6th,  and  6th  abdominal  segments,  is 
a  very  marked  feature  of  the  pupal  skin,  after  the  emergence  of  the 
imago,  owing  to  its  smoothness  and  opacity ;  it  comprises  quite  a 
quarter  of  the  length  of  the  4th  and  5th  segments,  and  slightly  more 
than  a  fourth  of  the  6th  abdominal  segment.  The  transverse  striations, 
or  ribs,  are  a  marked  characteristic  of  the  dorsal  area  of  all  the  seg- 
ments from,  and  including,  the  metathorax,  and,  on  the  lateral  and 
ventral  areas  of  the  free  segments,  on  which  their  development  is 
stronger— upwards  of  20  may  be  counted  on  the  4th  abdominal  seg- 
ment. Viewed  ventrally,  the  tapering  towards  the  anus  is  long  and 
gradual,  but,  laterally,  it  is  more  abrupt,  chiefly  from  the  posterior  end  of 
the  6th  abdominal.     A  marked  double  dorsal  ridge  rises  on  the  promi- 
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neoce  of  the  mesothorax,  and  is  continued  in  both  directions,  widening 
out  gradually  as  it  descends  downwards  to  the  end  of  the  8rd  abdominal 
segment,  where  it  is  interrupted  by  the  intersegmental  membrane  ;  on 
the  4th,  5th,  6th,  and  7th  abdominal  segments,  it  exists  only  as  a  low 
ridge  on  the  central  area ;  on  the  8th,  9th,  and  part  of  the  10th,  it 
again  becomes  a  continuous  and  conspicuous  double  ridge,  narrowing 
down  towards  anus,  owing  to  the  diminishing  size  of  the  pupa,  but,  in 
reality,  becoming  relatively  wider,  as  it  gets  nearer  and  nearer  to  the 
lateral  area,  and  actually  forms  a  sharp  corner  between  the  lateral  and 
dorsal  areas.  In  a  forward  direction  the  ridge  widens  out  as  it  is  con- 
tinued forwards  towards  the  head.  A  marked  lateral  ridge  is  also 
present  from  the  anal  segment  forwards  to  the  anterior  of  the  7th 
abdominal,  where  it  becomes  low  and  broad,  and  completely  interrupted 
by  the  intersegmental  membrane,  like  the  dorsal  ridge ;  its  line  is, 
however,  continued  forwards  beyond  the  8rd  abdominal  segment,  by 
the  edge  of  the  hind  margin  of  the  forewings.  This  system  of  dorsal 
and  lateral  ridges  gives  the  pupa  a  very  angular  appearance,  and 
probably  assists  in  its  general  scheme  of  cryptic  resemblance.  The 
narrow  slip  of  hindwing  does  not  extend  so  far  as  the  end  of  the  2nd 
abdominal  segment,  but,  owing  to  the  length  of  the  segments,  it  is  a 
fairly  long  slip  in  relation  to  its  width.  The  leg-  and  antenna- cases 
(as  is  usual  in  this  group)  project  very  far  as  free  appendages,  viz,, 
over  the  whole  of  the  4th,  and  the  greater  part  of  the  6th,  abdominal 
segment,  a  supporting  corner  (formed  by  the  apices  of  the  wings) 
extending  as  far  as  the  middle  of  the  4th  abdominal  segment.  The 
spiracles  are  considerably  raised,  but  not  tube-like,  as  in  those  of  many 
Alucitid  larvsB  ;  they  have  slit-like  openings.  The  hairs,  or  sets,  are 
short,  and  the  dorsal  ones  curved,  and  either  knobbed  or  club-shaped. 
Tubercles  i  and  ii  are  placed  on  the  dorsal  ridges,  situated  near  together 
on  the  free  segments,  their  bases  back  to  back,  the  setaB  pointing 
respectively  in  a  posterior  and  anterior  direction,  in  a  manner 
suggestive  of  their  position  in  the  pupae  of  some  of  the  allied  Oxypti- 
lines.  The  intersegmental  membranes  are  strongly,  though  finely, 
pitted  ;  the  pits  having  a  diamond-shaped  wall,  but  stretched  length- 
wise; on  the  ribbed  areas  pits  are  also  present,  but  they  are  less 
numerous,  of  irregular  or  circular  shape,  and  without  walls.  The  sculp- 
turing, so  minutely  described  by  Chapman  in  the  pupa  of  A,  zopkodae- 
tylus  (antea,  pp.  829-880)  seems  to  be  nearly,  if  not  quite,  identical  in  this 
species,  with  the  possible  exception  that,  in  the  pupa  of  S.  pterodactyla, 
the  sculpturing  seems  to  be  somewhat  coarser.  The  setaa  in  S,  ptero- 
dactyla  are  certainly  longer  than  those  of  A.  zophodactylus  in  the 
mounted  specimens  examined  (Bacot.  Described  from  pupa-case, 
November  26th,  1906).  Rather  long  and  slender;  the  head,  which  is 
the  thickest  part,  is  abruptly  rounded,  and  has  the  snout  very  promi- 
nent ;  thorax  and  abdomen  rounded  above,  rather  flattened  beneath, 
and  attenuated  strongly  to  the  anal  point ;  eye-,  leg-,  and  wing-cases 
fairly  prominent,  the  last  prolonged  a  considerable  distance  over  the 
abdominal  segments  (Porritt).  South  gives  a  short  description  of 
the  pupa  {Ent.y  xv.,  p.  148). 

Variation  of  pupa. — Porritt,  who  describes  two  forms  of  the  larva 
{antea^  p.  876), finds  two  somewhat  parallel  forms  of  the  pupa,  which  he 
diagnoses  as : 

(1)  Bright  green,  with  little  of  any  other  colour;  the  abdominal  inoirions  paU 
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grey ;  two  indlstinot  pale  lines  on  the  dorsal  area ;  several  faint  purplish  spots 
beMnd  the  thorax  and  on  the  anaJ  segment  being  the  only  markings  noticeable. 

(2^  Dingier  green  in  tint,  with  a  distinct  purple  dorsal  stripe,  edged  on  each 
side  with  greyish ;  the  abdominal  incisions  and  the  tip  of  the  prolonged  wing-cases 
also  purple. 

In  May  and  June,  1904,  we  examined  many  pupas  of  this  species, 
from  larvsB  found  in  different  localities.  In  these,  when  at  the  same  age, 
there  appeared  to  be  very  little  variation,  some  were  of  a  little  brighter 
green,  i.e.,  of  a  more  yellowish-green,  others  rather  duller  in  tint,  and, 
on  the  dorsum,  there  was  a  slight  variation  in  the  amount  of  purplish 
shading  on  the  mediodorsal  line,  on  the  metathorax,  and  1st  and  2nd 
abdominal  segments  (always,  however,  in  the  specimens  examined, 
very  small).  There  certainly  was  none  of  the  clear  dimorphism 
exhibited,  in  the  eight  examples  examined,  like  that  spoken  of  by 
Porritt.  In  one  example,  the  mediodorsal  line  was  marked  throughout, 
from  the  mesothorax  to  the  anus,  very  slenderly,  with  purplish -red. 
Chapman  says :  There  is  much  less  range  of  variation  in  colour  than 
in  pupsB  of  Adkinia  bipunctidactyla.  A  few  seem  to  be  altogether  green 
in  colour,  except  for  a  pale  or  white  tint  on  the  dorsal  flanges  on  the 
mesothorax.  Most  have  some  pink  or  reddish  between  these  flanges, 
extending,  usually,  a  little  way  into  the  abdomen,  and  most  have  the 
last  three  segments  more  or  less  reddish-brown,  darkening  to  the  apex. 
The  dorsal,  subdorsal,  and  sublateral  lines  are  generally  of  a  slightly 
darker  shade  of  green.  On  a  well-marked  specimen,  there  is  a  white 
lateral  line,  with  a  faint  reddish,  or  brownish,  shading  below  it ;  the 
leg-cases,  beyond  wings,  are  slightly  ruddy,  distinctly  so  at  the  tips. 
In  one  specimen  the  wing-cases  are  darker,  and  there  is  a  suspicion  of 
a  ruddy  tinge  over  the  abdominal  segments.  Yet  even  this  specimen 
presents  very  little  difference  from  the  others,  on  a  casual  view,  unlike 
the  red  form  of  A.  bipunctidactyla  which  contrasts  strongly  with  the 
green  (May  27th,  1904).  On  June  1st  a  pupa  appeared  of  an  uniform 
brownish-red  colour,  the  markings  being  very  faintly  indicated  by  a 
slight  difference  of  tint. 

FooDPLANTS. — Veronica  chainaedrys^  (Stain  ton),  [T'.  serpy  Hi  folia,  V, 
arvensis,   V.  triphyllos  (Zeller),  Gratiola  ojicinalis  (Disqu6,  Iris,  xiv., 

p.  227+)] . 

Time  of  appearance. — The  species  appears  to  be  absolutely  single- 
brooded.  |  Emerging,  in  Britain,  over  a  period  of  some  five  or  six 
weeks  in  a  season,  and  varying  from  early  June  to  early  July,  for  the 
earliest  specimens  in  different  years,  it  remains  on  the  wing  in  late 
seasons  until  mid- August.  It  occurs  at  about  the  same  time  throughout 
central  Europe,  but,  in  the  high  alps  of  central  Europe,  and  in 
Scandinavia,  is  rarely  on  the  wing  until  mid- July,  and  often  occurs 
well  into  late  August.      In  Germany,  it  is  recorded  at  Friedland  from 

*  Hudd  says :  V  Plentiful  amongst  Veronica  and  in  strawberry  beds."  We  can 
hardly  think  the  larva  has  any  connection  with  strawberry,  although  Crom- 
brugghe  de  Picquendaele  observes  that  it  occurs  in  the  Ixelles  district,  where 
Veronica  chamaedrys  is  entirely  absent. 

t  Disqu^  observes  that  he  found  fullgrown  larvae  of  the  seoond  brood  on  July 
7th,  on  the  Haderwiese,  upon  Gratiola  o^cinalie.  As  8,  pterodactyla  is  not  double- 
brooded,  one  wonders  whe&ier  he  is  really  referring  to  this  species. 

{  Emmelina  numodactyla,  L.,  was  long  known  tLS  pterodactyla,  Linn.,  and  one 
finds  many  records  of  Stenoptilia  pterodactyla  being  double-brooded,  occurring  in 
June  and  July,  and  again  in  September-October,  that  must  belong  to  the  former 
species. 
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the  end  of  June  till  the  beginning  of  August  (Stange),  in  the  Hamburg 
district  in  July  (Sauber),  in  Hanover  during  June  (Glitz),  at  Frankfurt- 
on-Main  in  June  and  July  (Schmid),  in  Hesse-Nassau  during  the  last 
half  of  June  (Bossier),  mid- June  till  the  beginning  of  August  in 
Waldeck  (Speyer),  and  in  June  and  July  in  Sflesia  (Wocke),  also  in  the 
Kingdom  of  Saxony  (Schiitze),  in  July  in  Bavaria  (Schmid).  In 
Lower  Austria,  it  is  noted  as  occurring  in  July  and  August  in 
Garinthia  from  the  end  of  June  to  the  end  of  July,  and  in  Garniola  at 
the  end  of  June  (Mann) ;  in  the  Tyrol  we  found  it  late  in  July  on  the 
Mendel  Pass,  and  throughout  the  first  fortnight  of  August  in  the  Cortina 
district.  In  Switzerland,  it  occurs  in  June  at  Ziirich,  but  in  July  in 
the  Bernese  Alps,  and  on  the  Simplon.  In  Belgium,  it  is  recorded  as 
occurring  in  July  and  August  (Lambillion).  In  the  lowlands  of  France 
— Tancarville,  Fontainebleau  Forest,  etc. — the  species  occurs  through- 
out June,  but,  in  the  Savoy  mountains,  it  is  well-out  in  mid- August, 
and  is  possibly  on  the  wing  until  the  end  of  the  month.  In  the  more 
northerly  parts  of  Scandinavia  also,  the  species  occurs  in  late  July  and 
August.  Zeller  observes  {Linn.  Ent,,  vi.,  p.  873)  that  he  took  the 
species  from  late  June  to  early  August  near  Glogau  ;  on  the  Seefelder 
he  caught  two  (^  s  on  July  15th,  and  received  a  somewhat  brownish- 
grey  Swedish  ^  from  Zetterstedt,  labelled  "Furillen,  July  21st, 
1841  " ;  he  also  notes  a  worn  ^  from  the  Sommering  (from  Fischer 
von  Boslerstamm's  collection),  taken  on  August  6th  ;  he  concludes, 
therefore,  that  there  is  only  one  brood,  which  emerges  through 
several  months  and  lasts  longer  on  the  mountains  than  in  the 
plains.  The  following  details  will  give  some  idea  of  the  range  in  the 
time  of  appearance  of  the  species.  Continental  records. — Early  July, 
1869,  on  the  Simplon  (Jaggi) ;  June  19th,  1869,  just  appearing  near 
Meseritz  (Zeller) ;  July  12th-30th,  1870,  at  Pichtendahl  and  BotsikuU 
(Nolcken) ;  a  worn  specimen,  probably  referable  to  this  species,  at 
Marshen,  April  20th,  1870  (Blackmore) ;  June  4th-16th,  1890,  at 
Tancarville  (Leech);  July  28th-31st,  1894,  at  Courmayeur;  July  28th- 
81st,  1895,  at  Mendel  Pass;  August  6th-12th,  1895,  on  the  Monte 
Gristallo  (Tutt) ;  mid- July,  1897,  at  Wolfsberg  (Chapman) ;  common, 
July,  1897,  at  Aal  (Strand);  June  28th,  1897,  in  the  Forest  of 
Fontainebleau;  August  4th-12th,  1902,* at  Megeve;  August  17th,  20th, 
1902,  at  Chamonix ;  July  26th,  1904,  at  Gex ;  August  7th-9th,  1904, 
at  Saas-im-Grund  (Tutt).  British  records. — July  16th-17th,  1869,  at 
Witherslack  (Gregson) ;  July  16th.28th,  1879,  at  Skegness  (Porritt)  ; 
imagines  bred  June  18th,  1881,  at  Worthing  (W.  H.  B.  Fletcher);  others 
bred  June  29th,  1881,  and  following  days  from  same  locality  (Porritt) ; 
July  14th,  1888,  in  Isle  of  Purbeck  (Bankes) ;  July  14th,  1888,  at  Wood 
Ditton  (Raynor) ;  August,  1888,  common  from  Walmer  to  Kingsdown 
(Shepherd);  June  2nd-28tb,  1884,  at  Grange  (Hodgkinson) ; 
June  20th-26th,  1884;  in  the  Isle  of  Purbeck  (Bankes);  July  21st, 
1885,  at  Cuxton;  July,  1886,  at  Higham  (Tutt);  July  81st,  1886, 
in  the  Isle  of  Purbeck  (Bankes) ;  June  27th,  1887,  at  Sanderstead 
(Sheldon);  July  7th,  1887,  at  Kingsdown;  July  20th,  1887,  at 
Cuxton ;  August  (?)  18th,  1887,  in  Chattenden  Woods  (Tutt)  ; 
July,  1887,  at  Sligo  (Buss) ;  August  4tb,  1888,  between  Llangollen  and 
Loggerheads ;  August  15th,  1888,  at  Bhydymwyn  (Arkle) ;  August 
4th,  1888,  at  Kingsdown;  June  23rd,  1889,  in  Westcombe  Park;  June 
28th,  1889,  at  Maidenhead ;   July  28th,  1889,  at  Freshwater  (Tutt) ; 
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July  2nd,  1889,  at  Portland  (Richardson) ;  July  18th,  August  2nd, 

1889,  in  the  Isle  of  Purbeck  (Bankes) ;  June  4th,  1890,  on  the  Belfast 
Hills  (Watts) ;  July  14th,  1890,  at  Bundoran  (Johnson) ;  July  16th, 

1890,  at  Greenhithe  (Bower) ;  late  July,  1890,  at  Deal  and  Kingsdown 
(Tutt) ;  July  28th,  August  4th,  1890,  in  the  Isle  of  Purbeck  (Bankes) ; 
July  6th,  1891,  at  Shoeburyness ;  July  8rd,  1892,  at  Leigh  (Whittle) ; 
July  6th,  1892,  at  Panton  (Raynor) ;  July  6th,  12th,  1892,  in  Chatten- 
den  Woods  (Tutt) ;  July  18th,  1892,  imago  at  Sidoup  (Bower)  ;  July 
29th,  1892,  at  Witherslack  (Arkle) ;  June  16th,  1898,  imagines  common 
at  Lee  (Bower) ;  June  17th,  1898,  in  Chattenden  Woods,  getting  worn  on 
July  1st,  1898,  but  still  odd  specimens  to  be  seen  until  July  22nd, 
1898,  at  Cuxton  (Tutt) ;  July  7th,  1898,  at  Panton  ;  July  14th,  1898, 
at  Legsby  (Bay nor);  July  12th,  1898,  at  Mansfield  (Daws);  June  27th- 
July  16th,  1894,  in  the  Painswick  district  (Farn) ;  July  18th,  1894, 
at  Purley  (Studd) ;  July  16th,  1894,  at  Eastwood  (Whittle) ;  2nd  week 
in  July,  1894,  at  Stonehaven,  near  Cowie  (Dalglish) ;  August  1st, 
1894,  at  Panton  (Raynor) ;  June  26th,  1896,  in  Chattenden  Woods ;  June 
26th- July  7th,  1896,  at  Cuxton  (Tutt);  July  17th,  1896,  imagines  common 
at  Shoreham,  Kent  (Bower) ;  July  81st,  1896,  at  Keswick  (Beadle) ; 
common  at  Oxton,  Devon,  June 80th- August  21st,  1896,  and  intermediate 
dates  (Studd);  July  4th,  1896,  at  Newball  (Raynor);  July  21st,  1896,  at 
Cromer  (Mclntyre);  July  11th,  1897,  at  Great  Orton  (F.  H.  Day);  July 
11th,  1897,  at  Cromer  (Mclntyre) ;  July  24th-August  28rd,  1897,  and 
intermediate  dates  at  Oxton,  Devon  (Studd);  August  8rd,  1897,  imago  at 
Sanderstead  (Bower) ;  common  at  Oxton,  June  80th,  1898  (Studd)  ; 
July  8rd.lOth,  1898,  at  Eastwood  (Whittle);  July  6th,  1898,  at 
Hazeleigh  (Raynor) ;  imago  August  8th,  1898,  at  Buckerell  (Riding) ; 
June  2nd-29th,  1899,  at  Birtley  (Harrison);  July  4th,  1899,  at 
Hazeleigh  (Raynor) ;  July  12th,  1899,  at  Eastwood  (Whittle) ;  July 
8rd,  1900,  at  Danbury  (Raynor) ;  July  11th,  1901,  in  Isle  of  Purbeck 
(Bankes);  July,  1901,  at  Enfield  (Edelsten);  August  2nd,  1901,  and 
following  days  at  Yoxford  (Pyett);  June,  1902,  at  Lamesley,  in  the  Der- 
went  Valley,  and  at  Birtley  (Harrison);  July  6th-28th,  1902,  at  Thunder- 
sley  (Whittle) ;  July  6th,  11th,  12th,  28th,  1902,  in  the  Isle  of  Purbeck 
(Bankes);  July  2nd,  1908,  at  Tuddenham  (Burrows);  June  27th, 
1908,  in  the  Isle  of  Purbeck  (Bankes);  July  11th,  1908,  at 
Wendover ;  July  28rd-August  7th,  1908,  at  Dawlish  (Turner) ;  July 
16th,  1908,  at  Hesleden  Dene  (Harrison) ;  July  26th,  26th,  1908,  at 
Tring  (Barraud) ;  bred  June  29th-July  8rd,  1904,  from  larvas  at 
Thorndon  Park  (Whittle) ;  bred  from  Hailing  larvse,  June  16th,  1904, 
on  wing  June  19th,  1904,  at  Hailing ;  imagines  flying  at  Cuxton,  June 
24th,  1904,  larvsB  still  obtainable  (Ovenden) ;  bred  June  12th-29th, 
1904,  from  Folkestone  larvse;  and  June  12th,  16th,  1904,  from  Hailing 
larvaB  (Tutt) ;  bred  June  21st,  1904,  from  larvae  collected  in  Isle  of 
Purbeck  (Bankes) ;  June  16th-20th,  1904,  at  Hailsham  (Sich) ;  June 
26th-80th,  1904,  at  Dereham  (Clutten) ;  July  16th,  1906,  at  Clandon 
(Kaye). 

Habits. — In  the  afternoon  of  June  29th,  1904,  at  6  p.m.,  an  imago 
was  seen  to  emerge  from  the  pupa  and  run  along,  coming  to  rest 
on  a  stem  of  Veronica,  clinging  tightly  by  the  first  two  pairs  of  legs, 
holding  the  hindmost  pair  right  over  the  back,  at  about  an  angle  of 
80°  to  abdomen,  and  stretched  out  so  as  to  cross  each  other  a  little 
way  beyond  the  lower  pair  of  spines  ;  the  antennae  stuck  out  well  on 
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either  side  of  head  ;  the  undeveloped  winglets  about  45^  apart.  After 
about  a  minute  the  bases  of  the  wings  were  pulled  together,  and  the  tips 
curled  outwards  ;  the  hindwings  quite  separate,  much  behind  the  fore- 
wings.  The  forewings  then  began  to  expand ;  the  two  points  now  only 
curved,  the  two  lobes  very  distinct ;  the  hindwings  grow  up  to,  and 
become  level  with,  forewings ;  the  tips  of  forewings  now  only  slightly 
curled ;  tip  of  1st  feather  of  hind  wing  curled,  others  straightened  out ;  all 
the  wings  have  finished  growth  now,  haiiging  down  quite  vertically, 
being  parallel  and  close  together ;  antennaB  thrown  back ;  fringes  (at  first 
solid-looking)  now  getting  quite  distinct ;  wings  absolutely  closed,  back 
to  back,  touching  throughout,  except  just  at  base ;  the  third  plumule 
of  hind  wing  hangs  just  separate,  the  other  plumules  of  hind  wing 
directly  behind  the  forewing,  the  clefts  fitting  each  other.  Complete 
expansion  occupied  only  about  four  minutes.  Twelve  minutes  afterwards 
the  wings  were  put  down  horizontally,  the  lowest  plumule  of  hindwing 
still  separate  ;  the  hindlegs  stuck  out  directly  under  the  wings,  form- 
ing, as  it  were,  a  rest  for  them,  the  tips  of  the  hindlegs  standing  out 
beyond  the  apex  of  the  wings ;  this  appearance  of  wings  resting  on 
legs  is  very  peculiar  and  striking.  Thirty  minutes  after  this,  its  hind- 
legs had  been  put  by  the  side  of  the  abdomen,  the  tips  of  the  legs 
touching  but  not  crossed,  the  wings  still  horizontal  and  about  60°  apart. 
Ten  minutes  later  the  tips  of  thp  legs  were  crossed  (Tutt,  June  29th, 
1904).  [Bankes  observed  an  imago,  just  emerged,  drying  its  wings 
behind  its  back  at  7  a.m.]  On  the  move,  the  moth  runs  quickly,  coming  to 
rest  somewhat  suddenly,  and,  in  nature,  is  not  very  conspicuous,  as  it 
rests  on  a  grass  culm,  or  similar  object,  although,  when  disturbed,  it  is 
seen  readily  enough.  Its  natural  time  of  flight  appears  to  be  in  the 
evening,  just  before,  and  at,  dusk,  but  it  is  very  easily  disturbed  as 
one  walks  through  the  rough  herbage  among  which  it  hides,  and  it 
may  be  sometimes  seen  on  a  still  day  flitting  about  naturally  in  the 
afternoon  sunshine.  Bankes  says  that  he  has  taken  the  imago  on  the 
wing,  towards  dusk,  and  that  it  is  easily  disturbed  from  amongst  its 
foodplant  during  the  evening.  We  have  also  seen  it  at  light,  after  dusk, 
and  Studd  notes  that  it  comes  freely  to  the  light  trap  at  Oxton,  Devon. 
Bower  notes  it  as  flying  among  Veronica  chamaedrys  in  the  afternoon, 
at  Lee  and  Sidcup,  and  Gregson  says  that  it  is  easily  disturbed  therefrom 
at  Witberslack.  Commonly  as  we  have  seen  this  species,  we  have 
never  noticed  it  so  abundantly  as  in  the  pasture- meadows  at  Megdve, 
in  Haute- Savoie ;  here,  on  several  still  afternoons,  in  early  August, 
1902,  as  one  walked  along  the  pathway  through  the  fields,  the  species 
swung  from  stem  to  stem  of  the  tall  coarse  herbage,  on  either  side,  in 
great  numbers.  Still  it  is  sometimes  exceedingly  common  in  Britain, 
and  we  have  seen  it  in  abundance  at  Cuxton,  Folkestone,  and  other 
places,  always  flitting  in  the  same  lazy  fashion,  towards  the  end  of  the 
afternoon,  becoming  most  active  just  as  the  sun  slants  off  the  chalk 
banks,  which  they  love  there  so  well. 

HABirAT. — One  may  expect  to  find  this  species  in  almost  any  place 
where  Veronica  chamaedrys  grows  in  Britain — roadside  banks,  hedge- 
sides,  edges  of  woods,  ridings  in  woods,  rough  overgrown  fields,  edges 
of  cultivated  fields,  chalk-hills,  sand-hills,  on  old  landslips  and  cliffs 
near  the  sea,  ground  at  the  sea-level,  and  moors  and  mosses  at  high 
elevations ;  whilst  abroad,  from  the  sunny  shores  of  the  Mediterranean 
to  the  bleak  wastes  as  far  north  as  the  Arctic  circle,  this  species  finds 
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some  suitable  spot  in  which  to  breed.  At  Guxton  and  Hallin;?,  it 
abounds  on  the  chalk-hiUs;  at  Chattenden  Woods,  on  the  outskirts  of  the 
woods,  as  well  as  in  the  sunny  ridings;  in  or  near  woods  among  rough 
herbage  at  Keswick,  and  also  commonly  at  Purbeck,  where  it  occurs  on 
day  and  other  soils ;  swarming  in  a  wood  near  Horsley,  at  7  p.m. ; 
at  Strood  on  the  railway  banks,  and  on  grassy  slopes  and  railway 
banks  at  Harrow;  on  railway  banks  near  Hartlepool,  in  disused  chalk- 
pits all  over  the  downs  of  Kent;  in  a  marl-pib  at  Shobnall;  on 
the  undercliffs  at  Kingsdown,  Folkestone,  and  Shanklin;  on  the  coast 
at  Wexford ;  by  the  roadsides  between  Canterbury  and  Folkestone ;  on 
hedge-banks  at  Great  Orton  and  at  Worthing,  and  in  grassy  lanes 
at  Oxton,  in  Devon.  At  Maidenhead  it  is  found  along  the  banks  of  the 
Thames,  and,  at  Freshwater,  on  the  banks  of  the  Yar ;  at  Sligo  it  occurs 
on  the  sandhills;  whilst,  until  1889,  the  species  was  to  be  found  in 
Westcombe  Park,  and  still  occurs  on  waste  spots  in  the  neighbourhood 
of  Blackheath.  On  the  continent  it  is  equaUy  abundant,  in  some  places, 
at  a  fair  elevation  (although  usually  over  before  the  end  of  July,  when  our 
visits  are  paid),  «.//.,  in  Fontainebleau  Forest  it  is  fairly  abundant  at  the 
end  of  June,  and  in  the  Savoy  Alps  it  is  common  at  a  considerable  eleva- 
tion, occurring  on  the  mountains  round  Chamonix  up  to  5000ft.,  whilst  at 
Megeve  it  swarmed  in  the  meadows,  leading  up  to  the  *<  Calvary.*'  On  the 
other  side  of  the  Mont  Blanc  range,  the  insect  occurs  atCourmayeur,etc. 
In  Germany,  we  note  that,  in  Pomerania,  it  is  widely  distributed,  and 
is  especially  so  in  ditches  by  the  sides  of  the  roads  about  Stettin,  Tantow, 
etc.  (Biittner) ;  in  Hanover,  it  is  more  usually  found  in  meadows  in 
woody  districts  (Glitz);  in  the  Crefeld  district  the  species  occurs  in  open 
sunny  places  on  the  south  border  of  the  '*  Kleinen  Hees,*'  where  shrubby 
plants  of  broom  and  bramble  abound  (Stollwerck) ;  in  Hesse-Nassau, 
it  occurs  in  meadows  and  on  the  edges  of  woods  (Bossier) ;  especially 
in  bushy  places  (Koch) ;  also  in  open  grassy  spots  near  woods  in  Upper 
Hesse  (Glaser) ;  in  Brandenburg,  it  frequents  woods  (Sorhagen) ;  in 
Silesia,  it  is  frequently  found  in  damp  overgrown  places  (Wocke), 
although  everywhere  pretty  frequent  in  wooded  districts  (Schiitze) ; 
near  Glogau,  on  slopes  shaded  with  bushes,  or  in  open  meadows  (Zeller); 
in  Moravia,  near  Briinn,  it  is  widely  distributed  and  abundant  on  dry 
sandy  slopes  (Fritsch),  whilst,  at  Tivoli,  it  haunts  the  game-coverts, 
and  at  Modling  is  found  on  bushy  slopes  (Mann) ;  in  the  Tyrolean 
district  it  is  very  frequent,  near  Innsbruck,  at  from  1800  ft. -6000 ft. 
elevation  (Weiler),  common  on  the  summit  of  the  Mendel  Pass  and 
on  Monte  Cristallo,  near  Cortina,  at  considerable  elevation  (Tutt). 

Localities. — Distributed  throughout  England,  Ireland,  and  Scotland. 
[Aberdeen  :  local — Pitscurrie  Moss,  Pitcaple,  comiuon  (Beid).]  Antbim  :  Black 
Mountain,  Belfast,  abundant  (Kane),  Belfast  Hills  (Watts).  Ayr  :  Ardrossan 
^Golquhoan),  Barr  (Dalglish).  Beds:  Bedford,  Luton  (Barrett).  Berks:  common 
(Hamm),  Maidenhead  (Tutt).  Bucks  :  Wendover  (Turner).  Cambridge  :  Wood  Ditton 
(Kaynor),  Cambridge  (Stainton).  Cheshire  :  Wallasey  (Prince),  Dunham  Park  (Ellis), 
Birkenhead  (Stainton),  Sealand,  near  Chester  (Arkle).  Cork  :  Qlandore,  Ummera 
Woods,  near  Timoleague,  Courtmacsherry  (Donovan).  Cornwall:  East  Cornwall 
(Marquand),  Scilly  Isles  —  Tresco  (Norgate).  Cumberland:  common — Keswick 
(Beadle),  Carlisle  district,  Qreat  Orton  (F.  H.  Day).  Denbigh  :  Bhydymwyn, 
Llangollen  to  Loggerheads  (Arkle).  Derby:  Burton  district  (E.  Brown),  Shobnall 
(G.  Baker),  Bepton  (Oarneys).  Devon:  Buckerell  (Biding),  Oxton  (Studd),  Dawlish 
(Turner).  Donegal  :  Bundoran  (Johnson).  Dorset  :  Glanville's  Wootton  (Dale), 
Portland  (Richardson),  Isle  of  Purbeck,  generally  common  (Bankes).  Dublin: 
Howth  (Birchall),  Kingstown,  etc.  (Kane).  Dumbarton  :  Luss  (Dalglish),  Gareloch- 
head  (Henderson).  Durham  :  Lamesley,  Derwent  Valley,  Hesleden  Dene  (Harrison), 
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Darlington,  common  (Sang),  near  Hartlepool  (J.  Gardner),  Castle  Eden  Dene(Bobson). 
Emnbuboh:  Edinburgh  district — ^Braid,  Longniddry,  Pettycar  (Evans) .  Essex  :  gen- 
erally common  (Harwood),  Danbary,  Hazeleigh  (Baynor^,  Saffron  Walden  (Jeffrey), 
Thorndon  Park,  Southend,  Tbundersley,  Eastwood  (Whittle),  Mucking  (Burrows). 
Gloucester:  Bristol  district  (Hudd),  Wotton-under-Edge  (Perkins),  Painswick  dis- 
trict (Watkins) .  Hants:  l8]eofWight(W.H.B.Fletcher),Freshwater(Tatt).  Here- 
ford :  Leominster,  common  (Hutchinson),  Tarrington  (J.  H.  Wood).  Herts  :  Tring 
(Barraud),  St.  Alban's  (Gibbs),  Sandridge  (Griffith),  Hitchin  (Durrant),  Gheshunft 
(W.G.Boyd).  IsLEOFMAN(Porritt).  Kent : Folkestone (Courtice),Alkham,Pembury 
(Stainton),  Sidcup,  Lee,  Greenhithe,  Shoreham  (Bower),  Dover,  Deal,  Kingsdown, 
Guxton,  Ghattenden,  Famborough  (Tutt),  Walmer  to  Kingsdown  (Shepherd), 
Higham,  Hailing  (Ovenden).  Kerry  :  Killarney  (Kane).  KiNCARnmE  :  Stone- 
haven, near  Gowie,  common  (Dalglish).  Lanark  :  Gambnslang,  Glasgow  district 
(Dalglish).  Lancashire:  Grange  (Gregson),  Manchester  (Stainton).  Lincoln: 
Legsby,  Newball,  Pan  ton  (Raynor),  Skegness  (Porritt).  Louth:  Glougher  Head  (Buss). 
Middlesex  :  Enfield  (Edelsten),  between  Pinner  and  Rickmansworth  (South),  Kings- 
bury (Bond),  Harrow  (Rothschild).  Moray  (Barrett).  Norfolk  :  Dereham  (Glutten), 
Gromer  (Mclntyre).  Northumrerland  :  Killingworth,  Harnham  (Robson),  New- 
castle (Stainton).  Nottingham  :  Mansfield  (Daws).  [Orkney  Islands  {Ent.^  xxi., 
p.  98).]  Pembroke:  Pembroke  (Barrett).  Renfrew:  Grookston,  Giffnock 
(Dalglish),  Paisley  (Dunsmore).  [Shetland  and  Orkney  :  Orkneys  (Gurzon).] 
Slioo:  Sligo  (Rubs).  Somerset:  Gastle  Gary,  common  (Macmillan).  Suffolk: 
Blaxhall  Gommon  (Harker),  [Yoxford  (Pyetti,]  Bentley,  Tuddenham  (Burrows). 
Surrey:  generally  distributed  (Barrett),  Sanderstead  (Sheldon),  Box  Hill  (South), 
Purley  (Studd),  Reigate  (Ghapman).  Sussex  :  generally  distributed  (Vine),  St. 
Leonard's-on-Sea  (Ford),  Worthing,  Goring  (W.  H.  B.  Fletcher),  Bognor  (Lloyd), 
Hailsham,  Horsley,  (Sich).  Hastings  district — common  (Bloomfield),  Lewes  (Stain- 
ton). Warwick:  Knowle,  Sutton  (Bradley),  Hockley  Heath  (Blatch),  Rugby  district 
— Overslade,  Frankton  (Rugby  lists).  Waterford:  Gappagh,  Dunmore  (Kane). 
Westmorland  :  Witherslack  (Gregson).  Wexford  :  near  Wexford  (Kane). 
Worcester:  common  throughout  the  county  (Rea).  Yorks:  Gastle  Howara 
(Porritt),  Scarborough,  York  (Stainton),  Doncaster  district  (Corbett),  Skipwith, 
common  (Ash),  Boroughbridfze  (Prest),  Bramham  (J.  Smith),  Doncaster  (Warren), 
Huddersfield  (Inchbald),  Richmond  (Sang),  Sheffield  (Doncaster). 

Distribution. — Europe  (except  the  polar  region^,  Asia  Minor,  Armenia 

(Rebel),  ?Mauretania  (Blackmore),  North  America — New  York  State 

(Fern aid).  Africa:  Morocco — near  Marshen  (Blackmore).  America:  New  York 
State  (Fernald).  Asia  :  Kentei  Mountains  (Staudinger),  Asia  Minor — generally 
distributed  (Rebel),  Brussa  (Mann),  Armenia  (Haberhauer).  Austro- Hungary  : 
Bohemia  —  Prague  (Fritsch),  Moravia  —  Briinn  district,  Gzemowitz  (Gartner), 
Neutischein,  Upper  Austria,  distributed — Linz  (Fritsch),  Lower  Austria — Vienna 
district  (Kollar),  the  Prater  (Rebel),  above  the  Wienerwald  (Schleicher), 
Hemstein  district  (Rogenhofer),  Tivoli,  Modling  (Mann),  [Salzburg — Salzburg 
(Fritsch),]  Tyrol — Glockner  district,  Bozen,  Trient  (Mann),  near  Innsbruck,  from 
1800ft.-6000ft.  (Weiler),  Lafatscher  Joch,  Taufer  Alps,  Monte  Baldo,  Trafoi, 
Franzenshohe  (Heller),  Kaprun,  Moserboden  (Hofmann),  Mendel,  Monte  Gristallo, 
Gortina  district  (Tutt),  Garinthia  —  Raibl,  Bruck-on-Mur  (Zeller),  Wolfsberg 
(Ghapman),  Garniola — Gradischa,  Groatia — near  Josefsthal,  Dalmatia  (Mann), 
Slavonia  (Koca),  Transsylvania  (Gzekelius),  Neu  Sandec  (Klemensiewicz),  Budi^ 
Pest  district  (Aigner).  Belgium  :  Ixelles  (Grombrugghe),  Nainur  (de  Radigu^), 
St.  Servais,  Bouge,  Dinant  (Lambillion),  Louvain,  Brussels,  Uccle,  Foi^t  de 
Soignes  (Grombrugghe).  Bosnia  and  Herceoovina  :  Dervent  (Hilf),  Sarajevo 
(ApfelbecK),  Vucija-Bara  (Rebel).  Bulgaria  and  £^astkrn  Roumelia  :  Sophia 
(Joakimow),  the  Rilo  (Rebel),  Varna,  Slivno  (Lederer).  Ghaknel  Islands: 
Guernsey,  common  (Luff).  Denmark  (Bang- Haas).  France  :  Normandy — Tan- 
carville  (Leech),  Saone-et- Loire  (Gonstant),  Savoy  Alps  — Meg^ve,  Ghamonix  (Tutt), 
Aube  (Jourdheuille),  Doubs  dept. — Maison  Rouge  (Bruand),  Indre — Nohant,  Gher 
(Sand),  Seine-et-Marne — Fontainebleau  (Tatt),  Seine-et-Oise,  near  Paris,  common, 
Boulogne,  Bondy,  Montmorency  (Begrand),  French  Juras— Gex  (Tutt).  Germany: 
distiibuted  throughout  north  and  south  Germany  (Hofmann),  east  and 
west  Prussia,  very  common  —  Neuhauser,  Dammhof,  Gross-Raum,  Konigs- 
berg,  Kleinheide,  Rastenburg,  Sorquitten,  Lyck,  Elbing,  Ohra,  Danzig, 
Langfuhr  (Speiser),  Pomerania,  distributed  —  Stettin,  near  Tantow,  Nemitz 
(Biittner),  Mecklenburg  —  Friedland,  Garz  (Stange),  Parchim  (Gillmer),  Suls, 
Neustrelitz,    Riilow  (Boll),    Hamburg  —  Bahrenfeld,    Boberg,    Hopen    (Sauber), 
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Hannover — Quedlinbarg  (Jordan),  the  foothills  of  the  Harz  (Gillmer),  Qdttingen 
(Jordan),  Bbine  Provinces — [Krefeld,  Trier,  Aachen.  Uerdingen  (StoUwerck),] 
Frankfort-on-Main  (Schmid),  Hesse- Nassau— Nassau  (Bossier),  Frankfurt,  Taunus, 
Wiesbaden  (Koch),  Waldeck  (Speyer),  Thurlngia — Kiihlhausen,  Sommerda  (Jordan), 
Province  of  Saxony — ^Erfurt  (Eeferstein),  Halle-on-Saale  (Stange),  Anhalt — Dessau 
(Bichter),  Mosigkauer  Haide  (Gillmer),  Brandenburg,  eveiywnere — Frankfurt-on- 
Oder,  Potsdam,  Havel  district,  Schwetiger  Forst  (Kretschmer),  Silesia,  distributed — 
Upper  Lusatia  (Mdschler),  Kingdom  of  Saxony — Freiburg  (Fritsche),  Bavaria — 
Begensburg  (Hofmann  and  Herrioh-Sohaffer),  Oberaudorf,  near  Munich  (Hart- 
mann),  Augsburg  (Freyer),  Wurttemberg  (Steudel  and  Hofmann),  Baden,  every- 
where— ^Freiburg,  CarUruhe,  Feldberg,  Constance  (Beutti),  Alsace  (Meess  and 
Spuler),  Palatinate  (Bertram),  Posen — Meseritz  (Zeller).  Gbbec3b:  Parnassua 
(Kruper).  Italy:  Piedmont  —  Courmayeur  (Tutt),  Sicily— Palermo,  Messina, 
Madonie  Mountains  (Mina-Palumbo).  Netherlands  :  North  Holland  — 
Overijssel,  Gelderland,  in  Zeeland,  Gravenhage,  Tiel,  Zeddam,  in  Hulst, 
Limburg,  near  Maastricht  (Snellen).  Boumania  (Caradja).  Bussu  :  Baltic- 
Provinces,  common— Lechts  (Huene),  Biga  district  (Berg),  Magnusbolm,  Aathale, 
near  Segewold,  near  Neuhof,  Pichtendahl,  Botsikiill  (Nolcken),  Moscow  district 
(Albreoht),  Lower  Volga  district — Casan,  Orenburg,  etc.  (Eversmann).  Scandinavia  : 
Scania,  Blekinge,  Smaland,  Gothland  (Wallengren),  Norway — Bergun  (Jordan), 
Aa],  common  (Strand).  Switzebland  :  rare — near  Zurich,  singly  (Frey),  Lenzburg 
(Wullscblegel),  Bernese  Alps  (Boll),  St.  Gallon  (Ta^chler),  Degersheim  (Miiller), 
Bergiin  (Zeller),  Simplon  (Jaggi),  Zermatt  (Frcy  collection),  Saas-Thal— Saas-im- 
Grund  (Tutt). 

Subfamily :    Mabasmarchinjb. 

Tribe :    Makasmabchidi. 

The  position  of  the  genus  Marasmarcha  (lunaedactyla,  etc.)  has 
puzzled  all  our  systematists,  nor  can  we  do  more  than  indicate  the 
characters  that  may  aid  in  a  right  appreciation  of  its  position. 
Hiibner  ( Verz.,  p.  430)  placed  it  in  the  AmblyptUiae  with  acantha- 
dactylay  Hb.,  cosmodactyla^  Hb.,  and  certain  Oxyptilid  species,  Le,y 
quite  separate  from  the  Stenoptiliines.  In  1827,  Curtis  {^Drit.  Ent., 
fo.  161)  grouped  it  with  the  Stenoptiliids,  on  the  Alucitine,  and  not 
the  Platyptiliine,  side  of  the  plume  phylum  ;  as  also  did  Stephens 
(Illus.  Brit.  Knt,  Hamt,^  iv.,  p.  874),  although,  in  his  appendix  (p.  424)  to. 
the  volume,  he  combines  it  with  the  Amblyptilias  and  Oxyptilines, 
under  the  name  of  Amblyptilia.  Zeller,  in  1841  (Isis^  p.  884), 
separated  it  both  from  the  Amblyptiliids  and  Oxyptilids,  and  brought 
it  into  connection  with  the  Stenoptiliids,  placing  both  the  latter  and 
the  Marasmarchids  as  sections  of  the  same  group  as  the  Leioptilids, 
etc.,  whilst,  in  1852,  he  united  it  with  the  Stenoptiliids,  making  the 
whole  a  group  of  Pterophorm,  Zell.  Herrich-Schaflfer  separated  it 
entirely,  and  placed  the  group  quite  on  the  Alucitid  side  of  the 
plumes  ;  whilst  Staudinger  and  Wocke  (Cat.,  2nd  ed.,  p.  87)  brought 
it  into  the  Stenoptiliines  under  Wallengren's  name,  MimaeseoptUus^ 
the  grouping  of  this  list  being  followed  for  a  time  by  most  continental 
authors.  In  1886,  Meyrick  separated  {Trans.  Ent.  Soc.  Lond,^. 
p.  11)  lunaedactyla,  together  with  a  species  named  liophanes  (from 
Reunion),  under  the  name  of  Marasmarcha,  his  diagnosis  being  given 
under  our  account  of  the  genus.  In  1890,  he  gave  {op,  cit.,  1890^ 
p.  488)  a  slightly  modified  diagnosis  under  the  same  name,  and,  for 
the  first  time,  grouped  the  Marasmarchid  species — ehrenhergiana,  Zell.,. 
agrorujiiy  H.-Sch.,  rhypodactyla^  Stand.,  trimmatodactyla,  Christ. ». 
pfiaeoiiactyla^  Hb.,  cinnamomea.  Stand. — to  which  he  unaccountably 
added  microdactyla,  Hb.  He  observes  that  **  Marasinarcfia  is  a  small 
genus,  occurring  in  Europe,  central  Asia,  and  Africa.  It  closely 
approaches  Alucita,  and  is  a  development  from  it."    The  heterogeneria 
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character  of  lunaedactyla  {phaeodactyia)  mod  microdoftyla  led  iia»  in 
1892  (Brit.  SaL,  iL,  p.  61),  to  fix  lumaedactyU  as  tlie  type  of  the 
gaoas.  In  his  Handbook,  etc,  p.  437.  MeTriek  phiees  MmroMmareJka 
(ntill  containing  these  two  dirergent  species)  between  two  Alocitine 
groups,  represented  bj  P$dnophonu  {braehydactylus)  and  AlmeUa  (otUtf- 
daetyla,  tephradart}fla,  lienufiatui^  momodaetyla,  UtkodaehflOy  etc.),  with 
which,  certainly,  lunaedartyla  has  no  reallv  close  relatioiiriup. 
Hofmann  aocarately,  in  oar  opinion,  places  it  between  the  Stenopti- 
liines  and  Oxjptilines,  but  Bebel,  after  eliminating  microdaetylajlea,Yea 
Maraitnarcha  among  the  Alacitines  {Cat.,  drd  ed.,  p.  75). 

The  fact  is,  Marasmarcha  has  such  mixed  struct aral  ehanders, 
that  it  is  diflScolt  to  place  it  really  satisfactorily.    Its  early  stipes,  and* 
up  to   a  point,  its  imaginal  structure,  show  it    to  be,  in  its  broad 
characters,  on  the  Platyptiliid,  and  not  the  Alucitid,  side  of  the  plome 
Htirps.     The  larva  is  essentially  Stenoptiliine,  the  pupa  shows  aUianoe 
with    the    Amblyptiliines    and    Oxypti lines,    whilst     the     im^nal 
characters  are  very  confusing.      The  genital  organs  show  no  doe^ 
relationship   with   the   Amblyptiliines,   Oxyptilines,   or  Eacncmido- 
phorines,  with  which  one  is  inclined,  on  the  characters  of  the  early 
stages,   to   place   it.      Concerning  this,   Chapman   writes  (im  Hit.) : 
''  Maraamarcha  occupies  a  somewhat  solitary  position,  and  yet  has  a 
more  central  position  than  any  other  of  our  British  genera  (central,  not 
basal).     It  is,  in  fact,  an  extreme  Oxyptilid  in  some  aspects,  and  has 
close  affinities  with  the  Alucitids,  such  as  do  not  occur  elsewhere  on 
the  Platyptiliid  side  of  the  group.   The  post-spiracular  larval  tubercles 
ally  it  with  Amhlyptilia  (and  suggest  relationship  to  Alucitids);  the 
larval  habits  are  very  close  indeed  to  those  of  Capperia  heterodachfla. 
The  pupa  may  be  described  as  an  extreme  Oxyptilid.   In  common  with 
the  Amblyptiliines,  it  possesses  the  dorsal  processes  associated  with 
tubercles  i  and  ii,  and  which  attach  both  these  genera  to  the  Oxypti- 
lines, but  it  possesses  also  the  mediodorsal  processes  so  characteristic 
of  some  Oxyptilids,  and  it  possesses  not  only  the  median  series  that 
occurs  in  some  Oxyptilids,  nor  only  the  lateral  series  found  in  others, 
but  both  sets.     With  this  extreme  development,  and  with  the  Alucitid 
features  yet  to  be  referred  to,  it  is  curious  that  the  pupa  of  Capperia 
heterodactyla  (teucrii)  should  exhibit  the  hair-processes  so  common  in 
Alucitids,  and  that  Marasmarcha  should  be  entirely  without  them. 
Not,  perhaps,  entirely,  however,  as  the  appendage-cases  and  wing- 
nervures  are  roughly   nodulated.      The  imago,   in  wing- form    and 
-marking,  is  closer  to  the  Alucitids  than  any  other  Platyptiliid.     The 
hind-margin  shows  a  strong  tendency  to  be  lost  in  the  pointed  form  of 
the  Alucitids,  and,  especially,  the  loss  of  submarginal  line  and  other 
markings  in,  and  parallel  to,  the  hind-margin  is  notable.   The  ancillary 
appendages  of  the  ^  are  still  more  remarkable.      The  Platyptiliid 
appendages  differ  from  the  Alucitid  in  two  marked  particulars.     The 
Mucitids  have  spines  on  the  clasps,  often  developed  into  long,  almost 
hair-like,  processes;   these  are  wanting  in  all  Platyptiliids  (with  the 
possible  exception   of   Encnemidophorus,  where  a  beginning  of  this 
structure  may  be  claimed)  except  Marasmarcha.     Here,  in  lunaedactyla 
(phaeodactyla)f  two  such  spines  are  present,  coiled  round  in  a  circle, 
and  giving  a  curious  appearance  of  carrying  a  disc,  let  into  its  middle 
to  the  clasp.     These  two  spines  are  probably  united  at  their  bases.    In 
any  case,  they  are  so  close  together,  and  parallel,  that  they  often  look 
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as  if  united  for  their  whole  lengths.  They  are  certainly  separate  for 
some  distance  at  their  tips.  The  relationship  to  Alucita  does  not, 
however,  end  here,  for  in  an  allied  species  {affrorum,  H.-Sch.),  of  which 
the  var.  tuttodactyla*  replaces  lunaedactyla  in  the  French  Alps — from 
Larche,  in  the  Basses- Alps,  up  to  Mont  Blanc — these  spines  are  not 
only  shortened  and  lose  something  of  the  disc  aspect  on  one  side,  but, 
on  the  other  side,  are  very  much  shorter,  and  stand  across  the  clasp,  a 
definite  asymmetry  identical  with  that  of  the  Alucitids." 

Genus :  Marasuarcha,  Meyrick. 

Stnontut. — Qenas:  Marasmareha,  Meyr.,  **  Trans.  Ent.  Soc.  London,** 
p.  488  (1890) ;  Tutt,  "  Brit.  Nat.,*'  ii.,  p.  61  (1892);  •'  Pter.  Brit..**  p.  81  (1896) ; 
Mejr.,  >' Handbook,**  p.  437  (1895);  Hofmn.,  ••Deutsch.  Pter.,**  p.  91(1896); 
Stand,  and  Beb.,  **  Oal.,**  8rd  ed.,  p.  76  (1901).  Alaoita«  Haw.,  *'  Lep.  Brit.,*' 
p.  477(1811);  Hb..  "Schmett.  Eur.,**  Aluc.  ix.,  figs.  14,  16  (circ.  1819) ;  Tr., 
'*  Die  Scbmett.,*'  ix.,  p.  240  (1833).  Pterophoras,  Sam.,  *'  Ent.  Usef.  Comp.,** 
p.  409  (1819);  Cart.,  •*Brit.  Ent.,'*  fo.  161  (1827);  Dun.,  "Hist.  Nat.,**  xi.. 
p.  667,  pi.  313,  fig.  10  (1838) ;  Wood.  '*  Ind.  Ent.,'*  Ist  ed.,  p.  236,  pi.  li.,  figs. 
1640,  1641  (1829);  Zell.,  ^^sis,"  p.  834  (1841);  Dup.,  **  Gat.  M^th.,"  p.  382 
(1846);  Zell.,  "Linn.  Ent.,"  vi.,  p.  366  (1852);  H.-Sch.,  "  Sys.  Bearb.,"  v., 
p.  378  (1855);  Frey,  "Tin.  Pter.  Schweiz,"  p.  410  (1856);  Sta.,  "Man.,"  ii., 
p.  442  (1859);  Nolck.,  "Lep.  Fn.  Estl.,"  p.  806  (1871);  Porritt.  "Buckler's 
LflnrsB,"  etc.,  ix.,  p.  357  (1901).  Btenopiilia,  Stphs.,  "  lllus.  Haust.,"  iv.,  p.  374 
(1834).  Amblyptllia,  Hb.,  "  Verz.,"  p.  430  (1825) ;  Stphs.,  "  Illns.  Haust.,"  iv., 
app.  p.  424  (1834).  Mlmaeseoptllns,  Stand,  and  Wocke,  "  Cat.,"  2nd  ed.,  p.  343 
(1871) ;  Hein.  and  Wocke,  "  Schmett.  Deutsch.,"  iii.,  pt.  2,  p.  793  (1877) ;  Frey, 
"Lep.  Schweiz,"  p.  430  (1880);  South,  "Ent.,**  xvi.,  p.  75  (1883);  Leech, 
"Brit.  Pyral.,**  p.  69  (1886) ;  Tutt,  "  Young  Nat.,**  x.,  p.  184  (1889).  Vimaesi- 
optllot,  Barrt.,  "  Lep.  Brit.  Isles,*'  p.  373,  pi.  416,  figs.  4-4b  (1904). 

The  genus  Maranmarcha,  as  we  have  already  noted  {antehy  p.  886), 

was  created  by  Meyrick  for  phaeodactylay  Hb.  (/Mttarrfac^yZa,  Haw.),  and 

linphaneSf  Meyr.,  a  species  from  B^anion  (Trajis,  f]nt,  Soc,  Lojidotiy 

1886,  p.  11).     His  diagnosis  reads  : — 

Forehead  with  projecting  tuft  of  scales.  Antennas  of  d  ciliated.  Palpi 
moderate,  ascending,  slender,  terminal  joint  moderate,  pointed.  Tibiae  simple. 
Fore  wings  bifid,  cleft  from  before  two-thirds,  2  from  near  angle,  3  and  4  from  point 
of  angle  or  stalked,  6  and  6  short,  7  from  near  below  angle,  8  and  9  stalked,  10 
absent,  11  from  near  angle.  Hindwings  trifid,  3rd  segment  without  black  scales  in 
eilia;  2  from  before  middle  of  cell,  8  and  4  short-stalked,  5  and  6  very  short,  7  and 
8  divergent  from  beyond  cleft — phaeodactyUif  Hb.,  liophcmeSt  Meyr. 

Id  1890,  he  gave  a  slightly  modified  diagnosis  {op,  cit,,  p.  488) 

which  reads  thus : — 

Face  with  more  or  less  projecting  tuft ;  ocelli  obsolete ;  tongue  developed. 
Antennae  two-thirds,  in  d  ciliated  (one-third).  Labial  palpi  moderate,  ascending, 
slender,  terminal  joint  moderate,  pointed.  Maxillary  palpi  obsolete.  Tibiaa 
pimple,  outer  spurs  nearly  equal  inner.  Forewings  bifid,  cleft  from  before  two- 
thirds  ;  vein  2  from  near  angle,  3  and  4  from  a  point  or  stalked,  5  and  5  short,  7 
from  near  8,  8  and  9  stalked,  10  absent,  11  from  near  angle.  Hindwings  trifid, 
3rd  segment  without  black  scales  in  dorsal  cilia  ;  vein  2  from  before  middle  of  cell, 
3  absent,  5  and  6  very  short,  7  and  8  divergent  from  beyond  cleft — ehrenhergianay 
Zell.,  agraruniy  H.-Sch.,  rhypodartylay  Stand.,  trimmatodactyla^  Christ.,  pha^odac- 
tyla,  Hb.,  cinnamomea^  Stand.,  microdactylay  Hb. 

The  inclusion  of  microdactyla^  Hb.,  in  the  genus  made  it  so  hetero- 
typical  that,  in  1892,  we  thought  it  advisable  to  restrict  the  genus  to 
lunaedactyla  {Hnt,  Nat.,  ii.,  p.  61).  In  his  Hajidhook  of  Bnt.  Lepi- 
doptera,  p.  487,  he  still  maintained  the  genus  for  these  two  isolated 

*  Characterised  by  the  extension  of  the  white  markings  along  the  disc  of  the 
wing  to  (nearly)  the  base,  and  the  general  very  pale  coloration  (see  Ent.  liec^ 
vol.  xviii.,  p.  17B). 
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species,   but    Hofmann    {Die    Deutsch    Pteroph.,   pp.   91-92)   rightly 
restricted  the  genus  to  its  present  limits,  and  diagnosed  it  as  follows  : 

The  scales  of  the  crown,  directed  downwards  between  the  antennae,  form,  with 
those  of  the  forehead,  an  obtuse,  veiy  unstable,  tnft.  Palpi  small  and  thin,  1st 
joint  below  rough-scaled,  2nd  and  3rd  smooth-scaled,  rather  ascending,  3rd  joint 
rather  drooping.  Antennae  of  the  S  extremely  shortly  ciliated.  Fore  and  middle 
tibiae  at  the  end,  and  hind  tibiae  in  the  middlp,  and  at  the  end,  reiy  moderately 
thickened  with  dark  scales.  Forewings  cleft  to  one-third ;  upper  segment  without 
anal  angle,  obliquely  pointed ;  lower  segment  with  distinct  anal  angle  and  elongated 
apex.  The  Ist  and  2nd  se^ents  (of  hind  wings)  of  the  same  shape  as  the  upper  and 
lower  segment  of  the  forewmgs.  The  3rd  segment  linear,  without  dark  scaling  on  the 
inner  margin.  When  at  rest  the  forewings  are  not  folded,  at  the  most  the  inner 
margin  of  the  lower  segment  is  bent  downwards.  The  neuration  differs  from  tliat 
of  the  genera  already  noticed  in  so  far  that  II g  (branch  10,  HS.)  is  entirely  absent 
from  the  forewings.  The  oommon  stem  of  II3  and  114  arises  from  the  upper  angle 
of  the  median  cell,  Ilg  from  Uie  ver)'  weakly  indicated  discocellular  which  runs 
rather  vertically.  Stem  IV  has  three  branches  on  the  forewings  and  hindwings. 
According  to  Meyrick,  branch  3  of  the  hindwings,  representing  our  IV^,  is  said  to 
be  absent,  which,  however,  at  least  in  M.  phaeodactyla  is  not  the  case.  The  typical 
markings,  as  well  as  the  characteristics  of  the  larva  and  pupa,  may  be  gathered 
from  the  description  of  the  only  German  species.  The  typical  markings  of  the 
forewings  approach  those  of  rhododactyla . 

Rebel,  who  follows  Meyrick  very  strangely  in  many  details,  separates 
(Cat,,  8rd  ed.,  p.  75)  microdactyla  from  the  true  Marasmarchids,  and 
uses  Marasmarcha  for  lunaedactyla.  Haw.  (phaeodactyla,  Hb.),  ehren- 
beryiana,  Zell.,  agrorum^  H.-Sch.,  rhypodactyla,  Staud.,  tritnmatodactyla, 
Chr.,  and  fauna j  Mill. 

The  following  larval  and  pupal  characters  of  the  genus  may  be 
noted : 

Larva. — The  depression  of  the  prothoracic  scutellum  inconspicuous,  unpig- 
mented  (in  this  respect  inclining  to  Oxyptilines) ;  skin-spicules  small,  spiny, 
closely  set,  with  chitinous  bases ;  the  secondary  skin-hairs  markedlv  knobbed  at 
the  tips,  with  basal  joint  well-developed  but  not  perfect,  variable  in  size,  some 
being  quite  as  large  as  the  primary  tubercular  hairs ;  the  primary  hairs  on  a 
well-defined  base,  smooth,  with  blunt  tips ;  the  warts  developed  almost  as  in 
Stenoplilia  ;  tubercles  i  and  ii  conjoined  into  a  single  wart  on  the  thorax,  on  the 
abdomen  trapezoidal,  well  apart ;  iv  and  v  on  the  abdominal  segment  united  into  a 
wart ;  both  accessoiy  postspiraculars  present,  but  weakly  developed ;  vi  forms  a 
small  wart. 

PtJPA. — No  definite  nose-spine;  setae  long,  well-developed  (less  so  than  in 
Eucnemidophorinae) ;  halberd-shaped  dorsal  processes  veiy  like  those  of  Amblyp- 
tiliinae,  but  also  with  processes  dorsal  to  these  (suggesting  alliance  with 
Oxyptilines). 

In  the  larva  the  secondary  hairs  are  large  on  the  warts.  The  warts 
of  the  Amblyptiliines  may  easily  be  regarded  as  simple  tubercular 
setae  with  a  few  attendant  secondary  hairs;  in  Marasmarchinae  the 
secondary  hairs  are  so  much  on  the  same  plate  as  the  primary  setae 
that  the  tubercles  can  hardly  be  refused  the  name  of  warts. 

The  almost  identical  appearance  of  the  Marasmarchine  and  Am- 
blyptiliine  pupae  shows  that  the  groups  are  verj'  closely  related,  whilst 
the  differences  between  them  are  sufficient  to  throw  the  former  much 
nearer  the  Oxyptilines  than  would  otherwise  be  the  case.  With  the 
Sbenoptiliines,  Marasmarcha  has  no  very  close  relationship,  although 
it  was  long  placed  in  the  same  genus  with  them.  Of  this,  Hofmann 
says  (Die  Deutsch,  Pteroph.y  p.  92),  "  The  separation  of  the  genus 
from  Mimaesenptilns,  Wallgr.  (Stenoptiliay  Hb.),  is  perfectly  justified 
by  the  quite  different  formation  of  the  palpi,  the  absence  of  the 
frontal  cone,  and  the  diiferent  shape  of  the  upper  segment  of  the  fore- 
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wing  and  the  first  segment  of  the  hindwing,  and,  finally,  by  the 
absence  of  branch  U^  of  the  forewings."  Chapman's  discovery  of 
Alucitine  characters  in  the  structure  of  the  ^  genitalia  of  some  of 
the  species  in  this  group  is  most  important,  as  these  characters  have 
no  parallel  in  any  other  group  on  the  Platyptiliid  side  of  the 
"phime*'  stirps. 

Mabasuabgha  lun£dacttla,  Haworth. 

Stoontmy. — Species:  Lunadactyla,  Haw.,  *'Lep.  Brit./'  p*  477  (1811). 
LunadactyluB,  Sam.,  *'Ent.  Usef.  Gomp.."  p.  409  (1819) ;  Curt.,  **  Brit., Eat.," 
fo.  161  (1827) ;  Stphs.,  *'  Ulas.  Haust.,''  iv.,  p.  374  (1834).  PhflBodactyla,  Hb., 
"Schmett.  Eur.,"  Aluc.  ix.,  figs.  14-16  {circ.  1819);  "Verz.,"  p.  430  (1825); 
Treits.,  **DieSohmett.,"  ix.,p.  240  (1833);  Stphs.,  *'Illus.Haust.,"  iv.,app.  p.  424 
(1834);  Tutt,  "Ent.  Bee.,"  i.,  p.  92  (1890);  "Brit.  Nat.,"  ii.,  p.  63  (1892); 
"  Pter.  Brit.,"  p.  82  (1896);  Meyr.,  "  Trans.  Ent.  Soc.  Lond.,"  p.  488  (1890);  *'  Hand- 
book," p.  438  (1896);  Hofmn.,  *'Deut8ch.  Pter.,"  p.  93  (1895) ;  Stand,  and  Beb., 
*'  Gat.,"  8rd  ed.,  p.  76(1901).  Phaodactylus,  Curt.,  *'  Brit.  Ent.,"  fo.  161  (1827); 
Dup.,  "  Hist.  Nat.,"  xi.,  p.  667,  pi.  313,  fig.  10  (1838);  ZelL,  *'l8is,"  p.  834  (1841); 
Dup.,  *'Gat.  Meth.,"  p.  382(1844);  Zell.,  "Linn.  Ent.,"  vi.,  p. 356  (1852);  H.-Sch., 
"  Sys.  Bearb.,"  v.,  p.  378  (1856);  Frey,  *'  Tin.  Pter.  Schweiz,"  p.  410  (1856);  Sta., 
"Man.,"  ii.,  p.  442  (1859) ;  Jord.,  "Ent.  Mo.  Mag.,"  vi.,  p.  124  (1869) ;  StAud. 
and  Wooke,  "Gat.,"  2nd  ed.,  p.  343  (1871);  Nolok.,  "Lep.  Faun.  Est.,"  p.  806 
(1871) ;  Hein.  and  Wocke,  "  Schmett.  Deutsch.,"  iii.,  pt.  2,  p.  793  (1877) ;  Frey, 
"Lep.  Schweiz,"  p,  430(1880);  South,  "Ent.,"  xvi.,p.  76,pl.ii.,  figs.  3-3c(1888J; 
Leech,  "  Brit.  Pyr.,"  p.  59,  pi.  xvii.,  fig.  4  (1886) ;  Tutt.  "  Young  Nat.,"  x.,  p.  164 
(1889) ;  Porritt,  "  Buckler's  Larvflo,"  ix.,  p.  357  (1901) ;  Barr.,  "  Lep.  Brit.  Isles," 
ix.,  p.  373,  pi.  415,  figs.  4-46  (1904).  Lunadactylus,  Wood,  "  Ind.  Ent.,"  Isted., 
p.  236,  pi.  li.,  fig.  1640  ( e )  (1839).  PallidaotylaB,  Wood,  "  Ind.  Ent.,"  p.  236, 
pi.  Ii.,  fig.  1641  (  9  pale)  (1839). 

Original  description. — Alucita  lunaedactyla  (The  crescent  Plume). 
Alis  anticis  fasco-brunneis  hmula  postica  albida.  Habitat  in  Cantio 
propeDarn  Wood  Graminosis,  at  infrequens.  ExpansJo  alarum  11  lin. 
Descriptio :  AIsb  anticsB  bifidce  sordide  hrunneae  immaculatae,  fascia 
lunulseformi  seu  paululum  arcuata  ad  fissuram  albo-flavicante.  Posticse 
tripartitae  fuscae  (Hawortb,  Lefndoptera  Britannica,  pp.  477-478). 

Imago. — 18mm. -20mm.  in  expanse.  Anterior  wings,  with  the  two 
lobes  almost  pointed,  of  a  dark  cinnamon -brown  colour,  darker  on  the 
costa;  a  pale  lunar  mark  extending  from  the  costa  to  the  inner  margin 
just  before  the  fissure,  and  continued  into  the  fringe;  a  pale  transverse 
line  crossing  the  upper  and  lower  lobes,  commencing  from  apex; 
the  discal  area  streaked  longitudinally  with  pale  ochreous  ;  the  inner 
margin  also  pale  ochreous,  markedly  so  towards  the  base ;  fringes 
rather  darker  than  the  ground  colour  of  the  wing,  with  a  pale  dash  at 
apex  of  upper  lobe,  and  pale  latticings  in  lower  lobe.  The  posterior 
wings  glossy  golden-brown,  the  plumules  narrow,  the  lower  border  of 
each  plumule  narrowly  ochreous  ;  fringes  dark  grey ;  a  bright  brown 
patch  of  cilia  at  apex  of  each  plumule. 

Sexual  dimorphism. — There  is  a  very  marked  distinction  in  the 
colour  of  the  sexes;  the  ^  s  being  much  darker  brown,  the  $  s  paler,  more 
ochreous.  This  is  accompanied  by  a  stumpier  build  in  the  $  ,  which 
has  a  particularly  heavy  body  when  freshly  emerged  from  the  pupa. 

Male  genitalia. — The  male  genitalia  are  very  peculiar  (Deutsch. 
Pteroph,,  taf.  iii.,  fig.  7).  The  9th  dorsal  plate  is  narrow,  divided  in 
the  centre,  laterally  rather  produced  downwards.  Instead  of  the 
uncus  (10th  dorsal  plate),  there  is  here  a  roundish  process  to  be 
noticed,  springing  from  a  broad  base,  pointed  behind,  hollow  below, 
which  is  furnished  outwardly,  on  hoth  sides,  with  a  tuft  of  bristles. 
Bblow  this  10th  dorsal  plate,  and  below  the  anus,  there  is  here,  in 
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contrast  with  the  genera  hitherto  noticed,  where  this  structure  id 
absent,  a  second  small  chitincus  plate,  domed  above,  and  terminating 
on  the  hind-margin  in  two  short  thick  pointed  processes ;  under  this 
lies  the  short,  stout,  straight  penis.  The  prensors  are  hollowed  like  * 
spoon,  furnished  thickly  with  stiff  bristles  in  the  interior,  and 
exhibit  at  the  base  a  round  recess,  in  which  is  hidden  a  double 
chitinous  structure  rolled  round  as  a  watch  spring,  posteriorly  ending 
in  two  points.  The  9th  ventral  plate  is  very  small  and  narrow  (Hof- 
mann). 

Variation. — Besides  the  sexual  difference  in  colour  noted  above, 
there  is  considerable  variation  in  the  amount  and  brightness  of  the 
ochreous  mottling  and  markings  present.  Beutti  notes  that  at  Garls- 
ruhe,  in 'Baden,  a  pale  specimen  with  more  extended  yellow  markings 
was  captured,  that  might  almost  be  taken  for  ehrenbergianus,  Zell. 
Bankes  observes  that  each  sex  shows  an  appreciable  amount  of 
variation  in  the  depth  of  the  ground-colour,  and  that,  although  the 
females  average  decidedly  paler  than  the  opposite  sex,  his  lengthy 
series  of  bred  Purbeck  specimens  includes  females  quite  as  dark  as 
the  average  male,  though  a  trifle  lighter  than  the  very  darkest  males. 

EooLAYiNo. — The  eggs  are  laid  chiefly  on  the  underside  of  a  leaf  of 
the  foodplant,  usually  singly,  but  sometimes  two  or  three  not  far 
removed  from  one  another.  Bankes  notes,  of  eggs  laid  in  conflnement, 
that  a  $  ,  caged  with  a  shoot  of  Ononis  arremisy  laid  a  number  of  ova 
on  the  undersides  of  the  leaves  during  the  night  of  July  11th,  1904. 
Bacot  observes  that  the  eggs  thus  laid  were  very  numerous,  placed  in 
all  conceivable  positions,  one  little  lot  being  placed  in  a  mass,  a  feature 
which  appears  not  to  take  place  in  nature,  when  the  eggs  are  much 
more  scattered.  We  received,  on  July  10th,  1899,  a  considerable 
number  of  eggs  that  had  been  laid  in  a  chip  box  ;  although  of  the  flat 
type,  many  were  laid  on  one  end,  with  the  micropyle  at  apex,  some, 
however,  quite  normally  with  the  long  axis  horizontal,  whilst  others 
were  inclined  at  angles  varying  from  about  80°  to  90°.  The  eggs  hatched 
on  July  11th  and  12th,  1899.  Chapman  observes  that  the  eggs  are  laid 
singly  on  stems,  leaves,  and  leaf-stalks  of  (}nonh.  Nolcken  observes 
that,  on  July  8rd,  he  enclosed  a  number  of  moths  in  a  cage  with  a 
branch  of  Ononis  in  bloom  ;  he  observed  moths  in  copula  the  next 
morning,  and,  on  the  5th,  a  number  of  eggs  were  observed  mostly  laid 
singly  on  the  underside  of  the  leaves,  but  occasionally  two  near 
together ;  several  also  were  laid  on  the  stem,  and,  when  this  was  so, 
they  were  usually  placed  in  small  groups  ;  some  were  also  laid  on  the 
walls  of  the  cage ;  the  earliest  larvae  appeared  on  July  17th,  t.^.,  the 
egg-stage  lasted  twelve  days. 

Ovum. — When  first  laid,  pale  greenish -yellow  in  colour  (Bankes, 
July  12th,  1904).  In  shape  oval  or  ovoid,  the  sides  flattened,  but  not 
depressed,  colour  bright  yellow-green,  with  a  semitransparent,  highly- 
varnished  appearance  ;  the  surface  roughly  and  irregularly  sculptured, 
or  faceted,  but  the  facets  crude  and  vague,  not  at  all  clear-cut  or  sharp, 
yet  much  plainer  than  in  other  plume  ova  examined  up  to  date 
of  observation.  Length  -550mm. -'575mm.,  width  *d5mm.-'4mm  , 
thickness  slightly  over  '2mm.  (Bacot,  July  18th,  1904,  ova  received 
from  Bankes  on  July  18th).  Egg  of  flat  type,  oval  in  outline,  notice- 
ably depressed  on  upper  surface  ;  shell  much  wrinkled,  evidently  very 
delicate,  but  no  trace  (under  low  power)  of  any  regular  sculpturing. 
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Length  about  *65i]Qm.,  breadth  nearly  ■4mm.  Colour  entirely  yellow, 
surface  exceedingly  shiny ;  when  near  hatching,  the  yellow  colour 
still  remains,  but  the  micropylar  area  is  occupied  with  a  com- 
paratively large  black-brown  spot,  whicb  is  exceedingly  conspicuous 
(the  head  of  embryo) .  When  hatched,  the  eggshell  is  colourless  and 
perfectly  transparent,  so  that  colour  is  derived  from  embryo.  [Eggs 
laid  in  a  chip  box,  commenced  to  hatch  July  11th,  1899,  directly  after 
description  was  made]  (Tutt).  A  large  oval  egg,  with  a  faint  suspicion 
of  flattening  at  one  end.  Length  0'60mm.,  width  0*86mm.,  height 
0*24mm.  The  sculpturing  is  of  cells  of  about  0'024mm.  diameter, 
roughly  hexagonal,  without  well-marked  demarcations,  rather  as  if 
each  cell  were  a  flattening,  as  by  a  hammer,  than  that  any  raised  ribs 
separated  them  (in  this  respect  very  like  the  egg  of  Mei-rijieldia  tiidac- 
lyla  (tetradactyla)  (Chapman).  The  egg  is  light  greenish -yellow  when 
laid,  but,  before  it  is  hatched,  a  dark  spot  appears  towards  the  apex 
(Nolcken). 

Habits  of  labva. — The  newly -hatched  yellow  larva  is  exceedingly 
active,  crawling  quickly  and  restlessly.  What  happens  to  it  between 
the  time  that  it  hatches  and  the  following  spring  is  unknown. 
(One  suspects  that  it  mines,  like  the  Stenoptiliids,  into  its  foodplant, 
hybernates  therein  in  its  second  instar,  and  comes  out  to  feed  openly 
the  following  May.)  Chapman  says  {in  litt.):  **  Where  the  larva  goes, 
as  soon  as  hatched,  has  not  been  discovered.  Analogy  would  suggest 
that  it  fed  somewhere,  fed  up  till  it  was  well-grown  in  its  second 
instar,  and  then  hybernated.  No  trace  of  it,  or  its  hybernaculuni,  has, 
however,  yet  been  found,  after  several  searches,  both  on  pot  plants  and 
in  the  field.  In  the  spring,  larvae  were  found ;  the  smallest  of  these  was 
presumably  in  the  third  instar,  i.e.,  one  moult  beyond  the  second  instar 
(hybemating  stage),  and,  as  there  were  two  further  moults,  this  would 
give  the  larva  five  instars.  A  careful  measurement  of  the  head,  how- 
ever, upsets  any  such  inference,  and  shows  the  smallest  spring  larvse  to 
be  in  the  second  instar,  and,  if  they  have  moulted  once  bince  hiber- 
nating, the  larva  must  hybernate  in  first  instar.  The  question  then, 
not  only  as  to  how  they  hybernate,  but  at  what  stage  they  hybernate, 
remains  unsolved.  The  sizes  of  the  heads  of  the  larva  at  the  four 
stages  is  as  follows  : — 


Marasmarcha  lunje- 

DACTYIiA. 


Measured. 


Calculated  at  ratio  }rdb. 


First  stadium . . 
Second  stadium  (first 

spring  instar) 
Third  stadium 
Fourth  stadium 


lkmoth   of 
head. 


width. 


0'105mm. 

0-180  „ 
0-300  „ 
0-640  „ 


0-16dmm. 


,    0-300  T, 
;    0-480 


0-820 


»» 


)f 


length. 


0' 108mm. 


\    0-180  „ 
,    0-300 


WIDTH. 


0-500 


»» 


II 


0- 180mm. 

0-300  „ 
0-600  „ 
0-820  „ 


Comparing  this  with  similar  measurements  ot  Amblyptilia  cosmodactyla, 
Hb.,  in  which  we  know  there  are  only  four  instars,  and  using  |rds 
the  same  multiplier),  we  get : — 
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Amblypthja  cosmo- 

DACTTLA. 

Mkasurki). 

Cat^ulatkd.            I 

LBNOTH. 

WIDTH. 

LENGTH. 

WIDTH. 

First  instar 
Second  instar.. 
Third  instar  . . 
Fourth  instar.. 

0*15mm. 
0-24  „ 
0-39  .. 
0-63  „ 

0*21mn]. 
0-36  ., 
0-67  ,. 
0-99  „ 

0*14mm. 
0-23  „ 
0-38  „ 
0«3  ,. 

0*2lmin. 
0-36  „ 
0-69  „ 
0-99  „ 

These  are  all,  in  fact,  more  accordant  than  we  have  any  right  to  expect, 
allowing  for  the  fact  that  the  measurements  are  made  by  taking  nearest 
mm.  on  camera  outlines,  made  from  specimens  in  which  the  heads  (on 
microscopic  slides)  are  often  a  good  deal  distorted.  In  late  May,  the 
larvHB  are  first  to  be  noticed  on  the  young  leaves,  near  the  centre  of  a 
shoot,  but  they  grow  rapidly,  and  soon  spread  over  the  plant,  and,  by 
mid -June,  are  often  f  uUgrown ;  at  that  time,  however,  there  is  con- 
siderable difference  in  the  size  of  various  larvsB,  and  some  are  not  full- 
fed  till  well  towards  the  end  of  the  month,  or  even  until  the  end  of 
July ;  they  feed,  in  their  later  stadia,  fully  exposed,  and,  on  a  warm 
sunny  afternoon  in  mid- June,  may  usually  be  taken  in  considerable 
numbers,  their  colour,  however,  harmonising  remarkably  well  with  the 
tint  of  the  foliage  of  their  foodplants.  Bankes  notes  that,  '*  when  very 
young,  they  feed  on  the  tenderest  leaves  in  the  heart  of  the  shoot,  and 
afterwards  generally  on  the  more  expanded  leaves  of  Ononis  arvensisy 
either  eating  out  portions  of  them  from  the  margins  inwards,  or  some- 
times gnawing  holes  through  them ;  they  may  be  found  in  almost  any 
position  on  the  plant.  The  well-grown  larva,  in  nature  as  well  as  in 
confinement,  is  also  very  fond  of  biting  through  the  stout  shoot-stalk 
(completely  detaching  the  upper  part  of  it)  in  order  to  feed  on  the 
lower  remaining  portion  of  the  stalk  itself.  Sitting  upright  along  this, 
it  devours  its  whole  substance,  rind  and  all,  from  above  downwards  for 
a  short  distance,  and  then,  apparently,  often  moves  on  to  attack  a  fresh 
stem  in  the  same  manner.  I  have  not  tried  the  larve  with  growing  plants, 
but  have  found  them  extremely  difficult  to  rear  indoors  on  cut  shoots  of 
OnofiiSf  however  often  renewed,  hardly  any,  out  of  large  numbers,  except 
those  almost  f  ullfed  when  collected,  having  reached  the  pupal  state,  all  the 
rest  gradually  pining  away  and  dying.  Perhaps  they  require  sunshine,  or, 
when  collected  close  to  the  sea,  as  has  been  the  case  with  all  my  larvfe, 
it  may  be  essential  to  their  welfare  that  their  food,  if  gathered  inland, 
should  be  sprayed  with  salt  water.'*  Chapman  writes  (in  litt.):  ** The 
fashion  the  larva  has  in  the  last  instar  of  gnawing  through  the  stem  a 
little  below  the  top,  or  occasionally  the  petiole  of  a  large  leaf,  is 
precisely  like  that  described  about  Cappena  heterodactyla  on  Teucrium, 
It  seems  to  do  much  imbibition  of  sap,  as  well  as  eating.  My  experi- 
ence of  the  larva  in  confinement  is  the  same  as  that  reported  by  Mr. 
Bankes.  I  think  the  plant  has  much  to  do  with  this;  it  is  one  that 
withers  rapidly,  and  must  become  unwholesome  if  kept  succulent 
artificially.  I  brought  home  some  of  the  larvee  of  the  closely  allied  3/. 
fauna  this  spring  (1906).  One  lot  had  already  all  but  perished,  another 
was  beginning  to  suffer,  but  to  a  great  extent  recovered,  and  some 
finally  pupated  satisfactorily  on  being  put  on  a  growing  plant  of 
Onimu  arremns,  though  its  foodplant  is  another  species,  very  like 
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Ononis  arvenns  in  the  young  shoots,  but  later  more  woody  and  spinose, 
and  like  our  0.  spinom.  On  May  16th,  1906,  I  brought  home 
some  branches  of  Ononis  arvensis :  some  of  these  had  a  couple  of 
inches  of  the  portion  of  the  stem  that  often  occurs  between  the 
branch  above  ground  and  the  great  root-stock.  Thinking  they  might 
prove  useful  later,  I  potted  them,  hoping  they  would  strike.  To  assist 
them  I  covered  the  pot  with  a  glass.  They  were  potted  on  May  18th. 
•On  May  20th,  looking  to  see  how  they  were  going  on,  I  saw  on  them 
two  young  larvsB  of  M.  lunaedactyla,  that  were  probably  not  there  on  the 
17th.  Examining  them  more  carefully,  I  found  three  larvae,  all  in  the 
supposed  second  skin,  one  quite  small,  the  other  two  a  good  deal  larger. 
I  put  these  on  slides,  and  carefully  examined  the  portions  of  plant 
they  were  on.  One  larger  one  was  on  one  plant,  and  the  other  two, 
.and  a  (beetle  ?)  larva  very  like  the  small  one,  on  the  other.  In 
neither  case  could  I  find  a  hibernaculum,  though,  in  both  cases,  the 
•central  stem  was  abortive,  with  a  dead  and  partly  destroyed  end,  and 
the  branches  were  two  or  three  lateral  ones,  about  two  inches  long 
(the  weather  had  been  cold  and  dry,  and  most  plants  were  only  a  few 
inches  long,  only  a  few  favoured  ones  being  over  six  inches).  Still,  I  think 
it  tolerably  certain  that,  at  least  the  smallest  larva  was  brought  home 
in  its  hibernaculum,  and  left  it  after  the  plants  were  potted,  as,  before 
gathering  them,  I  searched  the  patch  of  Ononis  carefully  for  minute 
larvsB,  and  could  not  see  a  trace  of  one.  The  size  of  the  smallest 
larva  certainly  suggested  that  it  was  not  in  the  skin  in  which  it  had 
hybernated,  i,e,,  it  seemed  to  have  only  recently  moulted,  being  much 
smaller  than  the  other  two  larvce  that  were  certainly  in  the  same  instar. 
This  would  suggest  that  the  larva  hybernates  in  the  first  instar,  and  moults 
•on,  or  before,  leaving  the  hibernaculum.**  Ovenden  notes  that,  in  1904, 
the  larvse  were  very  small  in  early  June  at  Cuxton,  and  each  then  rested 
in  the  middle  of  a  leaf  of  Ononis,  choosing  either  the  upper-  or 
underside,  the  larvae  not  restricting  themselves  to  either  side ;  when  older, 
the  larva  seems  to  eat  a  shoot  from  its  apex,  going  downwards  for  two  or 
three  joints,  and,  when  the  lowest  harder  material  is  reached,  the  larvse 
bury  their  heads  in  the  centre  of  a  shoot  until  they  are  only  half 
-exposed.  Barrett  observes  that  the  larva  rests  on  the  leaves  of 
restharrow,  to  which,  from  its  colour  and  downy  appearance,  it  bears 
an  accurate  resemblance.  South  notes  that  it  feeds  on  the  terminal 
leaves  of  Ononis,  but  is  difficult  to  see  owing  to  the  similarity  in 
•colour  to  the  leaves,  and  is  best  beaten,  if  the  situation  be  favourable. 
Bacot  observes  that,  on  August  8rd  and  4th,  1904,  he  found  two  larvae 
resting  on  leaves  of  the  foodplant,  that  they  were  weak-looking,  and 
that  their  bodies  looked  knotted  and  unhealthy,  sluggish  crawlers, 
though  somewhat  restless.  In  Hesse,  the  larvae  are  to  be  found 
throughout  May,  June,  and  July,  living  gregariously,  and  feeding  on 
the  leaves  and  tender  stems  of  Onrmis  spinosa  and  0.  repens  (Bossier) ; 
near  Batisbon,  the  larvae  are  to  be  found  sometimes  in  numbers, 
mostly  on  the  terminal  twigs  of  the  food  plants,  the  tender  stems  being 
•often  eaten  through  (Schmidt) ;  lives  in  June,  and  early  July,  on  Ononis 
repens  and  other  species  of  Ononis,  mostly  on  the  terminal  shoots  of 
the  plants,  the  tender  stalks  of  which  are  often  eaten  through ;  Zeller 
■  states  that  the  larvae  eat  the  flowers  (Hofmann).  Larvae  are  noted  as 
•occurring  on  July  9th,  1848,  near  Bhoden  (Speyer) ;  June  8rd- July 
•Srd,  1866,  at  Colljall  (Nolcken);  June  26th,  1886,at  Bookham  (Briggs) ; 
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abundant  on  June  24th,  1890,  at  Dursley  (Griffiths) ;  also  at  Duraley^ 
May  9th-22nd,  1898,  and  June  8rd,  1895  (Bartlett) ,  June  11th,  1898, 
at  Beigate  (Adkin) ;  larvse  and  pup®,  at  Benfleet,  July  1st,  1900- 
(Whittle) ;  June  llth-14th,  1908,  at  Dover  (Tutt) ;  some  very  small 
on  June  4th,  1904,  others  fullgrown  (and  with  a  few  pupae)  on  June 
22nd,  in  the  Isle  of  Purbeck  (Bankes) ;  also  on  June  5th,  1904,  at 
Cuxton  (Ovenden);  June  8th,  1904,  at  Benfleet  (Whittle);  June,  1905^ 
a  fullgrown  larva  found  feeding  on  one  of  the  plants  over  which  moths 
were  enclosed  to  lay  their  eggs  the  previous  July  (Chapman). 

Larva. — jFir«ttw«/ar  (newly -hatched):  Barely  1mm.  in  length,  nearly 
colourless;  head  very  slightly  tinted  with  black  eye-spots;  without  skin- 
points,  tubercular  setae  in  usual  positions,  but  vi  absent;  spiracles 
very  prominent,  as  hemispherical  projections.  Tubercles  all  separate, 
each  with  one  hair — i  with  a  short  porrected  hair  about  0'02mm» 
long;  ii  with  a  long  hair  directed  backwards,  0-07mm.  long  (i.^.,  about 
width  of  a  segment) ;  iii  with  a  rather  longer  hair,  0*08mm.,  directed 
outwards  and  forwards ;  iv  very  long,  about  0*09mm.,  directed  outwards  ; 
v  short,  %vell  above  and  in  front  of  iv,  length  about  O-Odmm. 
Prothorax  with  the  three  front  hairs  of  plate  about  0'05mm.  long,  the 
central  back  one  very  long,  0'08mm.,  two  others  quite  minute ;  one 
long  hair,  0*08mm.  long,  in  prespirsLcular  set,  one  (perhaps  two)  minute 
ones  with  it,  two  at  base  of  legs.  The  meso-  and  metathorax,  with 
the  usual  four  pairs  of  hairs,  except  that  the  second  hair  of  the  third 
pair  is  not  made  out.  The  true  legs  not  dark,  long,  with  long,  slender, 
sharp  claws.  The  prolegs  long,  slender,  delicate,  apparently  with  two 
hooks,  but  the  whole  so  delicate  and  colourless  that  most  specimens 
look  as  if  only  a  fleshy  pad  existed ;  claspers  with  apparently  three 
hooks.  Hairs  all  smooth  and  sharp-pointed.  A  very  long  hair  on  the 
9th  abdominal  (?  seta  on  ii).  Sec&iid  instar  [stadium  preceding 
penultimate  moult  (see  anteuj  p.  891)] :  Length,  8-8mm.  Greyish  in 
tint,  really  white,  with  numerous  black  skin-points.  Head  black  ; 
prothoracic  and  anal  plates  also  black,  but  not  so  densely  so  as  not  to 
become  translucent  on  magnification.  The  prothoracic  plate  with 
three  hairs  on  either  side  of  front  margin,  and  three  others  at  each 
side,  one  at  middle  of  posterior  margin,  and  a  smaller  one  on  either 
side  of  this,  and  a  little  forward  of  it;  the  outer  at  outer  margin 
of  plate;  in  front  of,  and  a  little  below,  the  pale  rufous  projecting 
spiracle,  is  an  angular  tubercle  with  three  (?)  hairs.  All  the  tubercular 
plates  appear  black  (but  magnified  are  seen  to  be  translucent) ;  the 
hairs  nearly  white.  On  the  meso-  and  metathorax,  the  usual  double- 
haired  tubercles  occur,  with  a  small  accessory  behind  the  third  pair.. 
On  the  abdominal  segments  tubercle  i  has  a  short  porrect  hair  ;  ii  has 
a  longer  hair  directed  inwards  and  backwards;  on  abdominal 
segments  1-6,  ii  has  a  secondary  hair  outside,  and  behind  this  one; 
in  all  cases,  the  base  extends  in  this  direction  ;  iii  has  a  long  hair 
directed  upwards  and  backwards,  and  there  is  a  faint  indication  of  a 
secondary  hair  behind  it  (actually  developed  in  one  or  two  instances,. 
e,g.,  on  the  5th  abdominal) ;  iv  and  v  each  carry  one  hair,  the  front  one 
(v)  forwards,  and  slightly  higher  than  the  other  (iv),  which  is  directed 
backwards  ;  vi  has  -a  short  solitary  hair,  directed  slightly  backwards  ;. 
the  marginal  tubercle,  vii,  has  the  tbree  usual  hairs.  On  the  9th 
abdominal  segment,  i  and  ii  are  conjoined.  The  anal  plate  carries 
five  hairs  on  each  side.     The  hairs  are  nearly  all  rather  swollen  at  the^ 
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extremities,  but  not  spiculated.  Prolegs  moderate  in  length,  with  the 
usual  chitinous  tube  forming  the  *'prop";  crochets,  three  in  number. 
There  is  nowhere  any  trace  of  secondary  skin-hairs  (Chapman,  June 
8th,  1904).  Third  imtar  (stadium  preceding  last  moult) :  Length, 
5mm.  Shape  cylindrical,  of  fairly  even  thickness,  tapering  at  the 
thoracic  segments  (chiefly  the  prothorax)  towards  the  medium-sized, 
polished,  black  head,  and,  at  the  posterior  segments  suddenly  to  the 
blunt  anus.  The  larva,  as  usual,  well  raised  on  tall  prolegs,  the  anal 
pair  set  backwards  as  in  that  of  Stenoptilia  ptei'odactyla,  giving  it  a 
straddling  appearance.  The  segmentation  is  distinct,  but  the  sub- 
segmentation  much  less  so  on  the  abdominal  segments,  where  the  only 
division,  viz,,  that  between  i  and  ii,  is  only  slightly  apparent.  On  the 
thoracic  segments  the  subsegmeutation  is  much  clearer,  and  consists 
of  three  subsegments,  viz.,  small  anterior  and  posterior,  and  a  large 
central  one,  which  bears  the  dorsal  warts.  The  spiracles  are  large  and 
raised,  but  not  tubed,  as  in  the  larva  of  Ovendenia  septodactyla  {lienigianus), 
those  on  the  prothorax  and  the  8th  abdominal  segment  being  larger 
than  any  of  the  others,  although  that  on  the  1st  abdominal  is  also 
slightly  larger  than  usual ;  in  colour,  they  are  pale  brown.  The  skin 
bears  a  very  noticeable  coat  of  coarse,  black,  spicules,  or  skin-points, 
rather  large  gaps  occurring  in  this  coat  where  the  primary  and 
accessory  tubercles  arise.  There  are  no  secondary  hairs  in  this  skin 
unassociated  with  the  primary  or  accessory  tubercles.  The  primary 
hairs  on  tubercles  ii,  iii,  and  v  are  very  long,  and  either  taper,  or  are 
blunt-ended,  but  on  i  and  iv  they  are  shorter,  and  are  slightly  expanded 
at  the  tips.  The  secondary  hairs,  associated  with  the  primary  hairs, 
are  considerably  shorter,  and  have  expanded  or  trumpet-shaped  tops. 
While  the  accessory  postspiracular  tubercles  bear  single  hairs  of  this 
character,  most  of  the  primary  ones  have  one  or  more  secondary  hairs 
associated  with  the  long  primary  ones,  but  iii  and  iv,  on  the  meso-  and 
metathorax,  are  exceptions  to  this  general  rule.  All  the  hairs  are 
white,  and  the  long  ones  minutely  thorned.  Head  black  and  polished, 
and  bears  a  few  weak  hairs,  some  of  which  are  dark-coloured.  The 
prothoracic  and  anal  plates  are  plain  and  well-developed,  but  not 
distinctively  coloured.  The  primary  hairs  are  mounted  on  large 
chitinous  bases,  and  these,  together  with  the  associated  secondaries, 
are  mounted  on  raised  skin-areas,  forming  primitive  warts.  Tubercles 
i  and  ii  are  remote,  iv  and  v  approximated  as  usual.  On  the  thoracic 
segments,  i  and  ii  are  on  the  same  wart,  and  the  secondary  groups  on 
the  posterior  subdivisions  of  these  segments  are  represented  by  two 
slightly  separated  hairs  behind  each  group  (Bacot,  June  12th,  1904). 
Same  instar  (lying  up  for  last  moult) :  Length,  6mm. ;  very  like  larva 
when  lain  up  for  previous  moult,  but  looks  a  little  greener.  The  skin 
is  covered  with  black  skin -points,  but  there  are  no  hairs  on  general 
surface.  The  tubercles  are  larger  than  in  last  skin,  and  have  various 
secondary  hairs.  The  prothorax  is  much  the  same,  but,  on  the  meso- 
thorax,  the  first  and  third  pairs  of  tubercles  each  have  one  secondary 
hair  in  addition.  The  little  tubercle  behind  ii  and  iii  has  two  hairs 
(one  above  the  other) ;  immediately  behind  i  is  a  tubercle  with  two 
hairs  (one  above  the  other) ;  and  behind  ii  is  a  hair  that  may  be  called 
a  tubercle,  or  a  secondary  hair  simply  ;  its  base  is  hardly  tubercular. 
On  the  metathorax,  the  same  changes  have  taken  place,  except  that  the 
tubercle  behind  i  is  a  single  hair,  like  that  behind  ii,  and  without  base. 
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On  the  abdominal  segments,  i,  ii,  iii,  and  iv  -f  v  have   each  two 
secondary  hairs  varying  to  one,  or  three  in  some  cases ;   iii  has  most 
frequently  only  one;  vi  has  one ;  vii  usually  the  three  ordinary  hairs  (on 
one  plate);  there  is  an  accessory  hair  like  a  secondary  behind  the  spiracle, 
but,  except  this,  there  are  no  secondary  skin -hairs  on  the  abdominal 
segments.       The  secondary  hairs  on  the  meso-  and  metathorax  are 
those  already  noted  on  the  first  and  third  paired  tubercles,  a  small  one 
on  the  accessory  tubercle  behind  the  third  pair,  and  three  that  are  skin- 
hairs  (or  accessones),  two  behind  the  first  double  tubercle,  one  above 
the  other,  and  a  third,  also  posterior,  a  good  way  below  the  third  paired 
tubercles ;  none  of  these  seem  quite  constant  as  to  presence,  or  position, 
except  one  of  those  behind  the  first  tubercle ;  the  props  of  the  prolegs 
are  tubes  of  dark  chitin ;  there  are  five  black  crochets  to  each.     The 
primary  hairs  are  all  somewhat  thickened  at  end,  and  the  secondaries 
are  markedly  so  (Chapman,  June  8th,  1904).      Fourth  instar :  9mm.- 
10mm.  long ;  build,  rather  long  and  slender,  tapering  gradually  to  head 
and  anus.      The  warts  much  more  developed,  yellow  in  colour;  the 
raised  skin-areas,  which  carry  them,  bear  no  spicules,  so  that  the  warts 
stand  out  in  marked  contrast  with  the  dark  green  skin,  and  its  dense 
coat  of  small  dark  spicules;  a  few  scattered  skin- surface  secondary  hairs 
now  present,   and  there  is  a  structural   (caused  by  the  absence  of 
spicules)  mediodorsal  line  extending  forwards  across  the  meta-  and 
part  of  mesothorax.     The  head  black,  mottled  with  very  pale  brown. 
A  depression  on  either  side  of  the  prothoracic  scutellar  plate,  in  the 
same  position  as   in  Stenoptilia  (pterodactyla),  but   the  depressions 
un pigmented.     The  secondary  hairs  (accompanying  primary  setse)  on 
the  warts  much  more  numerous  than  in  preceding  instar.      The  skin- 
surface  is  of  a  bright  and  vivid  green,  but,  to  a  general  view,  it  appears 
a  dull  green,  owing,  I  take  it,  to  the  dulling  effect  of  the  hairs,  and  the 
coat  of  black  spicules.     There  are  many  secondary  hairs  present,  in 
addition  to  the  tubercular  hairs,  all  the  secondary,  and  some  of  the 
tubercular,  hairs,  being  bulbed  at  tip.     A  darker  green  mediodorsal 
line  is  present  on  all  segments.     The  1st  to  7th  abdominal  segments 
have  a  slight  circular  pit,  or  depression,  in  the  centre  of  dorsum.     On 
the  drd  abdominal  segment  there  is  a  small  black  spot,  or  wart,  in  the 
centre  of  the  depression.     Head  very  small,  smooth,  and  shiny,  with 
longish  hairs ;  partially  retractile ;  in  colour  green,  with  a  good  deal 
of  black  mottling  on  face  and  down  cheeks.     Body  stout,  tapering  at 
either  end;    segments  very  distinct.      Certain  parts  of  the  medio- 
dorsal line  on  thoracic  segments  are  shiny,  the  skin-surface  being  bare 
of  spicules  at  these  points.     The  tubercles  are  not  nearly  so  prominent 
as  in  the  Alucitine  species  {Pornttia  galactodactyloy  Alucita  penta- 
dactyla,    Ovendenia    septodactyla    (lienigianus),    and    Oidaematophorus 
litliodactyla.       The  spiracles  are  low,  with  walls  but  slightly  raised 
above    skin-surface;    the    chitinous    rims    are    pale    brown.       The 
prolegs  long  and  slender,  as  in  other  species.     Tubercles  i  and  ii  are 
in  trapezoidal  position,  well  apart  in  comparison  with  their  position  in 
Pornttia  yalactodactyla,  but  near  in  comparison  with  Adactylus  bennetii, 
ii  slightly  larger  than  i  [although  on  the  meso-  and  metathorax  i  is  very 
large  and  ?  ii  is  reduced  (so  far  as  I  can  judge,  owing  to  the  confusing 
secondary  hairs)  to  a  single  hair] ;  iii  is  large  and  directly  above  spiracle ; 
iv  and  v  form  a  conjoined  wart  below  the  spiracle,  situated  on  lateral 
ridge;  both  the  posterior  secondary  warts  observed  in  Oidaematophorus 
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litfiodactyla,  the  upper  in  ]ine  behind  ill,  and  the  lower  behind  iv  and 
V,  are  represented  by  large  single-haired  tubercles  ;  vi  and  vii  are  also 
present.  If  the  dark  ring  round  the  base  of  the  large  central  hairs  on 
each  wart  may  be  taken  as  a  proof  that  it  is  identifiable  with  the 
primitive  setsB,  around  which  the  large  wart,  bearing  numerous 
secondary  hairs,  has  developed,  and  I  think  that  such  an  assumption 
is  not  unwarranted,  we  have,  in  this  species,  an  excellent  clue  to  the 
identification  of  the  primary  from  the  secondary  warts  in  the  other 
species.  Tubercles  i  and  ii,  on  abdominal  segments,  both  bear  one  large, 
central,  dark-based  hair ;  iii  also  bears  one,  and  the  large  oval  sub- 
spiracular  bears  two ;  iv  and  v,  separate  as  regards  their  bases,  both  form 
members  of  one  large  group  mounted  on  a  single  wart ;  vi  has  one, 
and  vii  (the  marginal)  three,  black-based,  hairs.  The  secondary  hairs 
above  referred  to  are  not  black-based,  while,  on  the  meso-  and  meta- 
thoraz,  there  are  two  black-based  hairs  on  each  of  the  anterior  tubercles 
described  above  as  i.  This  points  to  the  probability  of  the  smaller 
posterior  wart  on  the  other  species  being  secondary  warts,  the 
anterior  containing  both  the  primary  hairs  within  its  limits.  One 
would,  of  course,  prefer  to  see  all  the  larvte  in  their  first  skins  before 
considering  this  point  as  definitely  settled  (Bacot,  June  18th,  1899). 
Fullgrown :  Deep  apple-green  in  colour,  with  a  dirty  look,  due  to  the  dark 
hairs,  and  especially  the  dark  skin-points ;  10ram.-12mm.  long,  or  more 
if  stretched,  tapering  at  each  end.  Secondary  hairs  are  abundant,  but, 
when  examined,  skin-hairs  are  found  not  to  be  so  plentiful  as  at  first 
glance  appeared.  The  tubercles  have  very  large  primary  hairs,  e.g., 
that  on  ii,  on  the  forward  abdominal  segments,  is  2mm.  long,  and  the 
tubercles  have  well-developed  basal  plates.  The  primary  hairs  are 
always  very  distinct,  then  there  are  one  or  two  large  secondary  hairs 
well  up  on  the  plate,  from  0'5mm.-0'7mm.  long,  and  then,  more 
towards  the  margin  of  the  plate,  three  or  four  smaller  hairs ;  then,  beyond 
the  plate,  are  often  two  or  three  skin-hairs  that  are  still  smaller,  but 
look  rather  as  if  they  were  dependants  of  the  tubercle  or  wart  rather  than 
independent  skin- hairs.  Then  there  are  the  two  secondary  or  skin- 
hairs  behind  the  spiracle  (one  a  little  above  spiracle,  one  a  little  below 
iv-f  v)  that  must  be  differentiated  from  skin-hairs,  so  that  there  remain, 
as  genuine  skin -hairs,  about  sixteen  across  the  dorsum  of  an  abdominal 
segment  from  spiracle  to  spiracle.  The  hairs  of  iv,  vi,  and  vii  are  still 
pointed ;  the  remainder  (of  the  primaries)  are  all  expanded  at  tips. 
The  secondaries  are  all  markedly  expanded  apicaily,  the  smallest,  down 
to  0'12mm.  or  even  O'lmm.  in  length,  being  as  markedly  so  as  any. 
The  hairs  are  nearly  all  pale,  the  tubercular  base  dark.  On  the  pro- 
thoracic  plate  are  only  the  six  usual  hairs,  no  secondaries,  and  the 
dark  patch  towards  outer  end  ;  the  spiracle  large,  conical ;  three  long 
hairs  on  tubercle  in  front,  and  two  on  that  above  spiracle  ;  there  are 
three  or  four  very  small  skin-hairs  behind  plate,  and  as  many  more 
below  spiracle.  On  the  mesothorax,  all  the  tubercles  have  secondary 
hairs  (as  noted  above)  ;  the  accessory,  behind  the  third  pair,  has  one 
secondary  hair ;  there  are  three  hairs  in  something  of  a  row,  behind 
the  first  tubercles,  these  are  large  (0'5mm.),  and  must  represent  the 
accessory  tubercles  so  usual  here  in  Alucitids.  There  is  a  much  less 
regular  group  of  small  secondaries,  on  the  same  point  of  metathorax, 
that  are  obviously  more  than  ordinary  scattered  skin-hairs.  These 
segments  have  about  eighteen  skin-hairs  on  either  side,  apart  from 
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those  already  alluded  to.  The  skin -points  are  very  ahundant  and 
quite  black,  even  under  considerable  magnification.  The  prolegs  are 
much  as  in  last  skin,  apparently  with  only  five  crochets  (the  claspers 
with  seven).  The  head,  previously  black,  has  now  pale  markings. 
There  is  some  difficulty  as  to  the  determination  of  the  tubercles. 
The  tubercles,  however,  are  black,  and,  if  the  rule  may  be  taken  that 
black  points  are  true  tubercles,  the  following  may  be  made  out  on  the 
abdominal  segments  :  i  and  ii  as  trapezoidals,  i  rather  nearer  median  line 
than  ii,  in  their  usual  positions;  iii  also  in  its  usual  position;  i  and  iii 
on  the  1st,  and  ii  on  2nd,  subsegment.  These  tubercles  are  black, 
with  a  long  pale  hair,  and  a  circle  of  shorter  pale  hairs  round  it  on 
the  general  surface,  but  quite  as  close  to  the  tubercle  as  are  the  groups 
of  hairs  forming  warts  on  the  larvaof  Porrittia  (jalactodactyla.  Below  the 
spiracle  is  a  raised  boss,  green  in  colour,  with  two  black  points  (iv  and 
v) ;  this  is  placed  rather  above  the  flange,  which  is  marked  by  a  yellow 
line ;  the  larger  of  these  points  is  a  little  in  front  of  spiracle  in 
position,  the  smaller  in  front  of,  and  slightly  above,  the  larger.  In 
the  centre  of  the  space  between  this  and  the  prolegs  is  a  single  black 
point,  and,  at  the  bases  of  the  prolegs,  three  points,  placed  triangularly, 
the  largest  being  above,  and  posterior  to,  the  others.  Ventrally,  there 
is  one  minute  tubercle  on  either  side  of  the  medioventral  line,  where 
there  are  no  prolegs.  The  abdominal  prolegs  carry  five  short  brown 
hooks,  the  anal  bear  six  hooks  (Chapman).  South  describes  the  larva 
{Kntom,,  xvi.,  pp.  75-76).  Buckler  figured  (iMi-vae,  etc.,  pi.  clxiii., 
fig.  8)  a  larva  of  this  species,  after  its  final  moult,  on  May  81st,  1870 ; 
imagines  from  this  and  other  larvae  were  bred  June  21st-24th,  1H70. 

FooDPLANTS. — Ononis  repens  (Frey),  Ononis  hircina  (Nolcken), 
Ononis  spinosa  (Bossier),  0.  arvensis  (Barrett). 

Parasites. — Ischnus  thoracicusy  Grv.,  bred  from  a  pupa  (Ealten- 
bach). 

PuPABiuM. — The  larva  appears  to  prefer  a  leaf  of  its  foodplant,  to 
which  to  attach  itself  for  pupation,  rather  than  any  other  part  of  the 
plant.  Barrett  says  that  it  '*  attaches  itself  by  the  tail  to  the  surface 
of  a  leaf,"  to  which  South  adds  ''  generally  on  one  of  the  terminal 
leaves.*'  Bankes  observes  that,  of  four  pupae  and  one  pupating  larva, 
found  on  June  22nd,  1904,  in  the  Isle  of  Purbeck,  two  only  were  on 
the  uppersides,  while  the  remaining  three  were  on  the  undersides,  of 
leaves  of  Ononis  arvensU,  Hofmann  says  that  the  larvae  prefer  the 
stems  of  the  foodplant  for  pupation,  but  Speyer  notes  that,  near  Bhoden, 
he  found  the  pupae  on  the  leaves  of  0.  repens ;  Nolcken  also  says  that 
they  are  usually  placed  on  the  undersides  of  the  leaves,  at  the  angles  of 
the  stem,  or  in  similar  places,  and  attached  to  silken  webs. 

Pupa. — Varies  from  8mm. -10mm.  in  length,  the  average  between 
8mm.  and  9mm. ;  diameter  of  a  large  example,  at  4th-5th  abdominal 
segments,  about  2mm.,  of  a  small  one  about  l'5mm.-l-75mm.  The 
pupa  is  much  more  cylindrical  than  most  "  plume  "  pupae,  a  section 
would  be  nearly  circular,  whilst  it  has  many  more  primitive  characters 
than  those  of  most  Alucitids  [Porrittia  galactodactyla,  Oidaematophorus 
lithodactyla,  or  Ovendenia  septodactijla  (lienvjianns)] .  The  pupa  of  this 
species,  like  that  of  Kucnemidophorus  rhododaetijla,  shows  a  laterally 
<5onstricted  waist,  when  viewed  ventrally,  at  about  midway  up  the 
wing-cases.  It  is  either  pale  green  in  colour,  or  very  pale  yellow- 
brown.     The  spiracles  are  prominent,  but  only  slightly  raised.     The 
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iubercles  are  primitive,  single-haired,  with  hlack  bases,  as  in  the  larva, 
but  are,  in  some   instances,   raised    on    specialised    horns,  having 
apparently  a  skin,  and  not  tubercular,  origin,  although,  in  some 
instances,  they  occur  on  the  same  area.     A  markedly  specialised  dorsal 
ridge  is  found  in  this  species.     A  small,  central,  dorsal,  horn-like 
process  occurs  on  the  abdominal  segments  1-8,  very  small  on  the 
1st  and  8th,  and  reaching  its  greatest  development  on  the  8rd  or  4th 
:abdominal ;  on  the  abdominal  segments  2-8,  this  forms  the  centre  of 
three  dorsal  horns,  the  other  two  being  situated  one  on  either  side, 
And,  except  on  the  1st  and  8th  abdominal  segments,  being  very  much 
larger  than  the  central  one ;  on  the  middle  segments  the  outer  horns 
have  smaller  tines  at  their  bases.     The  central  series  above  described 
is  situated  between  the  dorsal  tubercles  i  and  ii,  which  are,  on  most 
:8egments,  rather  close  together  but  separated  by  a  process  developed  from 
the  skin-area  between  them  ;  longitudinally,  these  processes  form  the 
outer  dorsal  ridges  and  rise  in  a  double  horn,  the  anterior  and  larger 
branch,  or  tine,  bearing  i  on  the  front  of  its  base,  and  the  posterior  and 
smaller  bearing  ii  on  the  back  of  its  base ;  on  the  2nd,  8rd,  and  4th 
ibbdominal   segments    these    processes  are  very    large,  on   the  8rd 
abdominal  segment  they  are  developed  to  an  enormous  size  relatively 
to  the  other  segments ;  on  the  2nd  abdominal  the  base  of  i  is  situated 
some  distance  up  the  front  tine,  ii  being  situated  at  the  base  of  the 
posterior  tine ;    on   the  8rd  abdominal,  the  processes  remind  one 
:Somewhat  of  a  thick  and  heavy  stag's-horn,  the  posterior  tine  being 
very  much  smaller  than  the  anterior,  and  the  bases  of  the  tubercles 
well  up  on  the  horn ;  on  the  remaining  abdominal  segments,  as  far 
AS  the  8th,  this  arrangement  holds  good,  but  the  size  of  the  process  is 
very  greatly  reduced;  on  the  4th  abdominal  it  is  only  about  one-third  the 
size,  and  it  gradually  dwindles  to  the  8th  abdominal.      Tubercle  iii  is  in 
normal  position  above  the  spiracle,  and  is  not  raised  above  the  general 
level,  and  carries  a  single  hair  with  black  tubercles  at  base ;  iv  and  v 
beneath  spiracle,  v  directly  beneath,  and  iv  slightly  posterior  to  it  but 
in  the  same  horizontal  plane;  vi  carries  a  single  hair  with  black  base, 
And  vii  carries  two  hairs,  with  their  bases  slightly  apart.     The  hairs 
are  rather  short,  stout,  tapering,  and  slightly  knobbed  at  tips,  but  not 
ihomy.     On  the  metathorax,  only  a  pair  of  dorsal  tubercles  are  in 
evidence,  and  these  are  set  anteriorly  on  the  segment ;  there  are  also 
two  lateral  tubercles  above  base  of  wing,  iii  and  ?  i  v.     On  the  mesothorax, 
two  pairs  of  dorsal  tubercles  are  present,  placed  trapezoidally,  the  anterior 
pair,  i,  being  considerably  nearer  in  towards  median  line  than  ii,  and 
the  two  pairs  quite  a  considerable  distance  apart ;   on  this  segment 
also  two  lateral  tubercles  are  present  above  bases  of  wings;  one,  I 
suppose,  is  undoubtedly  iii,  but  I  am  doubtful  of  the  other.    [Can  it  be 
iv  moved  up  ?     Theoretically,  only  iii  should  be  present,  as  the  wing 
springs  from  the  spiracular  area.     Quail  has  suggested  to  me  that, 
in  C088U8,  what  is  iv  (subspiracular)  on  the  abdominal  segments  becomes 
the  second  hair  of  iii  on  the  thoracic  segments ;  if  this  be  so,  it  would 
account  for  the  fact  that  iv  of   the  abdominals  is  missing  on  the 
thoracic  segments  (2nd  and  8rd)  in  the  Sphingids  and  ?  other  groups.] 
(Bacot,  June  29th,  1899.     Compared  with  empty  pupa-cases,  December 
12th,  1908).  Bright  green  in  colour,  with  various  darker  markings,  some- 
times a  bright  green  pupa,  with  various  darker  markings,  sometimes  the 
latter  are  so  abundant  that  the  pupa  might  rather  be  called  black,  some- 
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times  quite  wanting  ;  along  with  the  dark  markings,  the  green  colour 
sometimes  heeomes  much  darker ;  one  specimen,  apparently  healthy,  ia 
of  a  pale  terra-cotta  colour,  almost  reddish,  with  no  dark  markings. 
Length,  9'0mm.-9'5mm. ;  thickness,  2'0mm.-2'2mm.,  very  slightly 
thickening  to  4th  abdominal  segment,  thence  tapering;  there  is  practi- 
cally no  ''sphinx "  curvature,  but  the  face  is  not  at  all,  or  inappreci- 
ably, flattened,  so  that  the  pupa  is  of  circular  section  nearly  through- 
out. The  dark  markings  are  those  of  the  antennee  and  appendages, 
wings,  dorsal  flanges,  and  spines ;  dark  shadings  on  the  segments,  in 
front  of,  and  between,  ii  and  spiracle,  and  belowiv-f-v.  There  ar& 
no  hairs  on  the  appendages,  but  the  legs,  antennae,  and  wing- 
veins  are  nodulated,  as  if  they  ought  to  have  a  hair  on  each 
nodule.  The  median  vein  terminates  abruptly  at  a  cross-vein,  and 
beyond,  two  veins  arise  and  coalesce,  in  a  way  not  seen  in  any  other 
(non-plume)  pupa  that  I  have  seen.  Of  hairs,  the  prothorax  has  them 
on  i,  ii,  and  iii;  the  mesothorax  has  a  dorsal  pair,  and  a  wing- basal  pair 
(first  two  pairs  of  larval  hairs  ?) ;  the  metathorax  has  one  on  i  (single), 
and  two  hairs  on  anterior  outer  corner  (second  pair  of  larval  hairs?);  the 
1st  abdominal  segment,  on  i,  ii,  iii,  the  2nd  abdominal  on  i,  ii,  iii,  iv,  and 
V.  Nearly  all  these  hairs  are  white,  and  about  0'dmm.-0'5mm.  long ; 
tubercles  i  and  ii  well  separate ;  iv  and  v  separate,  but  rather  close,  well 
behind  the  spiracle,  and  very  nearly  on  a  level ;  they  are  much  the 
same  on  the  other  abdominal  segments ;  vi  is  directed  backwards ;  vii 
has  two  hairs  at  a  level — equal,  short,  and  well  separate,  nothing  more 
ventral.  The  chief  feature  of  the  pupa  (with  that  of  AmblyptUia 
cosmodactyla),  is  the  remarkable  development  of  processes  in  connection 
with  the  dorsal  flange  and  the  tubercles.  The  dorsal  flange  exists  on 
the  thorax,  and  on  the  1st,  2nd,  and  8rd  abdominal  segments  (as  in 
Platyptilia) ;  on  the  8rd  abdominal,  it  is  faintly  marked  from  i  to  front 
border  of  segment.  The  largest  of  these  spines  is  a  large  halbert-shaped 
process  on  the  Srd  abdominid  segment.  This  spine  projects  dorsaUy,. 
about  0'6mm.,  in  line  with  the  dorsal  flange  on  either  side ;  it  is  a  little 
flattened  laterally  and  twisted ;  it  projects  directly  upwards  (t.e.,dorsally), 
being  just  twisted  a  little  forward  on  its  base,  for  about  half  its  length, 
it  then  gives  off  forwards  a  boss  which  carries  the  hair  of  i ;  then  it 
slopes  backwards,  and,  after  narrowing  suddenly,  curves  forwards,  and 
ends  in  a  rather  sharp  point ;  behind  it,  quite  separate,  but  from  some 
points  of  view  seeming  to  be  part  of  it,  is  a  sharp  conical  spine  of  about 
half  the  length,  and  carrying  ii  near  its  base,  on  the  outer  posterior 
aspect.  On  this  same  segment  is,  behind  iii,  a  short  beehive-shaped 
conical  eminence,  a  variation  apparently  of  the  secondary  hair,  existing- 
here  in  the  larva ;  it  has  an  obsoletely-spiculated,  ringed,  aspect.  It  is 
obscure  on  the  1st  and  2nd  abdominal  segments,  but,  on  the  4th  and 
following  ones,  is  much  as  on  the  8rd  abdominal ;  a  trace  of  a  similar 
process  exists  between  iv  and  v ;  also  on  the  8rd,  there  are,  dorsally — 
(1)  Two  horns  that  are  in  line,  across  the  back,  with  ii,  and  dividing  the 
space  into  three  equal  parts,  curved  backwards,  ringed,  and  obsoletely- 
spiculated,  rather  more  than  half  as  long  as  the  horn  of  ii.  (2)  In 
front  of  these,  in  the  middle  line,  is  a  similar  very  short  one,  much  like 
the  one  behind  iii.  (8)  These  three  are  hardly  represented  on  the  Ist 
and  2nd  abdominal  segments,  but  are  well-marked  on  the  4th  and 
following  segments;  they  are  green  with  faint  black  shading,  not  dense 
black  like  the  flange  processes.     Tubercles  i  and  ii  carry  similar  horns 
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on  all  the  other  abdominal  segments,  very  smaU  on  the  1st  abdominal, 
larger  on  the  2nd,  those  on  the  4th  three-fourths  the  size  of  those  no 
the  Srd,  that  on  ii  being  almost  as  large ;  they  are  still  quite  pronounced 
on  the  8th,  but  are  wanting  on  the  9th,  abdominal.     Along  the  meso- 
thorax  is  a  pale  mediodorsal  sutural  line;  the  flanges  on  each  side  are 
nodulated  in  front,  but,  posteriorly,  at  highest  point  of  ridges,  carry 
two  black  flattened  processes,  with  a  smcJl  white  one  behind,  and  a 
large  flat  white  one  in  front.     Those  further  forward,  seen  in  profile^ 
look  like  a  serrated  alpine  ridge  covered  with  snow.      The  surface- 
sculpturing,  as  in  most  of  these  ''plumes,'*  is,  firstly,  a  series  of  fine 
parallel  transverse  ridges,  too  large  for  sculpturing  proper,  too  small 
and  numerous  for  subsegmentation.     There  are,  for  instance,  twelve 
or  thirteen  on  the  8rd  abdominal  segment  in  front  of  spine.     This 
skin-sculpturing  is  most  elaborate  and  elegant.    Across  the  segment,  in 
lieu  of  the  principal  processes  and  tubercles;  the  surface  is  nearly 
smooth  and  structureless.   In  front  of  this  are  eight  or  nine  transverse 
ridges  (on  5th  abdominal,  taken  as  a  sample),  of  which  six  or  seven  are 
very  pronounced ;  they  are  narrow  and  straight,  and  without  any 
waving  or  side  valleys.      The  whole  surface  in  the  valleys,  up  the 
slopes  of  the   ridges,   and  where  the  tops  of  the  ridges  are  wide 
enough,  is  covered  with  fine  acuminate  skin-points,  rather  pointing 
backwards,   and    arranged  alternating  in   rows   (not  with   absolute 
regularity).       This    sculpturing    is    all    round    the    segments,    but 
is  somewhat  smoothed  down    in    spiracular  region.      Behind    the 
tubercular  and  spinous  zone  is  the  intersegmental  zone,  with  beautiful 
tessellated  pavement,  each  lozenge  of  which  carries,  centrally,  a  fine 
skin-spicule,  pointing  backwards  ;  this  has  a  most  unusual  effect,  and 
one  of  most  orderly  regularity.     It  may  be  noted  that,  in  a  dark  pupa, 
met  with  in  examining  these  structures,  the  spines  of  tubercles  i  and  ii 
(most  frequently  separate),  are  closely  conjoined  on  all  the  segments* 
The  cremaster  is  very  like  that  of  Amblyptilia  cosmodactylay  Hb.,  with  a 
forward  portion  on  the  bosses  of  the  9th  abdominal  segment,  each  side 
with  about  86  hooks,  and  a  posterior  portion  confined  to  the  ventral  side 
of  the  cremastral  spine,  each  side  with  about  60  or  70  hooks.     The 
hooks  are  about  0*2mm.  long,  and  have  a  slightly  different  ending  to 
those  of  A,  cosmodactyla.    It  is,  as  if,  before  the  hook  of  A.  cosmodactyla 
was  quite  finished,  a  further,  half -turn  was  given  to  the  end.    The  eye- 
piece carries  two  hairs,  and  is  attached  to  the  dorsal  headpiece,  which 
is  itself  indeterminable,  except  that  it  sometimes  carries  two  (nearly 
always  one)  hairs,  but  is  otherwise  a  colourless  membrane,  indistinguish- 
able from  the  rest  of  the  inner  membrane,  connecting  the  eyepiece  to 
the  prothorax.     The  spiracle-cover  on  the  mesothorax  is  a  short  arch, 
with  a  hairy  or  spiculate  surface,  much  like  that  of  A»  cosmodactyla. 
The  hindwings  end  at  posterior  border  of  the  2nd  abdominal  segment. 
The  forewings  show  three  inner  veins,  and  the  cubital,  with  its  three 
branches,  very  distinctly  ;  the  colouring  in  dark  pupae  is  enhanced  by 
rows  of  slight  nodosities,  in  pale  ones  the  veins  forward  of  these 
are  not  so  distinguishable..    The  face  carries  four  hairs  (two  each  side), 
the  clypeus  one  each  side,  and  the  labrum  two  on  each  side.     The 
arrangement  of  appendages  seems  otherwise  much  the  same  as  in 
A,  cosmodactyla  (Chapman,  June  27th,  1904). 

Time  op  appearance. — Single- brooded,  UnufiA^y  occurring  from  end 
of  June  until  early  August,  but  varying   ^   \\tt\e  in  different  years; 
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according  to   the  season.      In   France,   we    note    July,   near  L^ry 
(Dupont) ;  in  Belgium,  June  and  July,  at  Namur,  etc.  (Lambillion) ; 
but  July  and  August  at  Bochefort  (Crombrugghe) ;  in  the  Channel 
Islands,  several  captured,  June,  1891,  near  Qouffre  (Lufif);    in  the 
Baltic  Provinces  it  occurs  in  July,  abundant  July  8rd-15th,  1896,  at 
GoUjall,  near  Massa  Erug  (Nolcken);  in  Germany  at  fche  same  time  as 
in  England,  m.,  end  of  June  in  the  Crefeld  district  (StoUwerck) ;  late 
June  to  August,  about  Wiesbaden  (Bossier);    end  of  June  to  mid- 
August,  in  Waldeck,  larvaa,  pupsB,  and  imagines,  July  9thy  1648,  at 
Bhoden  (Speyer) ;    June  to    August,    at    Batisbon   (Hofmann    and 
Herrich-Schaffer);  June  and  July,  in  the  lowlands  of  Baden,  August, 
at  higher  elevations  (Meess  and  Spuler).     British  records:  Imagines, 
August  8rd,  1862,  at   Sanderstead    (Sang) ;    July    7th-20th,   1870, 
abundant  at  the  Lizard  (Marshall) ;  imagines,  August  5th,  1879,  at 
Folkestone  (Sang);  July  19th,  1881,  in  the  Isle  of  Portland  (Bankes); 
early  July,  1888,  common  at  Dover  (Goverdale) ;   June  26th,  1884, 
common  at  Cuxton;  June  29th,  1884,  a  few  imagines  at  Lee  (Bower); 
July  4th,  1884,  July  16th-August  8rd,  1886,  bred  July  22nd-25th, 
1885,   from  pupsB  obtained  July  16th,  all  in  the  Isle  of  Purbeck 
(Bankes) ;    July  17th,  1885,  in  the   Warren,  Folkestone   (Briggs^ ; 
July  1st  and  August  7th,  1887,  at  Portland  (Bichardson) ;  July  24th, 
1887,  at  the  South  Foreland  (Tutt) ;  July  11th,  1889,  July  28rd-25th, 
in  the  Isle  of  Portland  (Bankes) ;   July  7th,   1889,  at  Leatherhead 
(Briggs) ;  June  25th  and  July  11th,  1890,  at  Portland  (Bichardson); 
late  July  and  early  August,  1890,  at   St.   Margaret's  Bay  (Tutt); 
abundant,  July  20th-August  13th,   1891,  at   Torquay   (Fox);    July 
20th,  1891,  at  St.  Margaret's  Bay  (Fenn) ;  July  22nd,  1892,  at  Cuxton 
(Tutt);  July  28rd,  1 892,  at  Biddlesdown  (Sheldon);  July  1st,  1898,  just 
commencing  to  emerge  at  Cuxton  (Tutt);  emerged  June  19th  and  24th, 
1895,  from  larvae  found  at  Dursley,  June  8rd,  1895  (Bartlett);  July  Ist, 
1895,  an  imago  at  Bexley  (Bower);  July  7th,  1896,  at  Cuxton  (Tutt)  ; 
June  27th,  1896,  at  Middleyards  Coppice  (Edwards);  July  2nd,  1896, 
at    Benfleet    (Whittle);    July  21st-28th,   1896,   at   Cuxton   (Tutt); 
September  2nd,  1898,  at  Sidmouth  fBaynor) ;  July  9th-16th,  1899, 
very  abundant  at  Mario w  (A.  H.  ClarKe) ;  July  19th,  1899,  common 
at  Sidmouth   (Studd) ;    thirteen  netted  at  Benfleet,  July  1st,  1900, 
imagines  bred  July  2nd- 17th,  1900,  from  larvae  and  pupae  found  at 
Benfleet   (Whittle) ;  August  1st,  1902,  at  Starcross  (James) ;    July 
25th  and  26th,  1908,  at  Tring  (Barraud) ;  July  16th,  1904,  imagines 
at  Drayton  Beauchamp  (Bothschild) ;  bred  June  26th -80th,  1904,  from 
larvae  collected  June  4th,  1904,  others  bred  July  4th-llth,  1904,  from 
larvae  and  pupae  collected  June  22nd,  1904,  in  the  Isle  of  Purbeck 
(Bankes) ;  June  24th,  1905,  at  Beigate  (Turner). 

Habits. — The  insect  is  a  true  dusk-flier,  although  it  is  disturbed 
readily  during  the  afternoon.  It  rarely  quits  the  immediate  neighbour- 
hood of  its  foodplant,  on  the  lower  part  of  which  it  hangs  during  the 
day,  coming  up  in  the  afternoon  to  the  higher  shoots,  and  flying 
nimbly  over  the  tops  thereof  as  soon  as  evening  has  set  in.  The  moths 
appear  to  pair  at  this  time,  and  remain  paired  most  of  the  night.  Barrett 
observes  that  this  species  ''hides  during  the  day  in  the  thick  masses  of 
restharrow,  flying  lazily  to  a  distance  of  a  few  feet  if  disturbed  in  hot 
,  sunshine,  hardly  moving  when  it  is  chilly ;  it  flies  over  this  plant  at 
dusk."      Almost  everyone  who  knows  the  insect  gives  similar  data. 
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although  Bower  notes  having  observed  it  on  a  fence  at  Bexley. 
Bankes  observes  that  the  insect  seems  very  irregular  as  to  the  time  of 
day  at  which  it  emerges  from  the  pupa.  Of  26  specimens^  on  which  more 
or  less  exact  observations  were  made,  10  emerged  between  10.46  p.m. 
and  7  a.m.,  while  the  remaining  16  did  so  between  7  a.m.  and  6.80  p.m. ; 
of  the  latter,  8  appeared  between  7  a.m.  and  11.45  a.m.,  and  of  these, 
7  emerged  before  10  a.m.  Many  observers  note  its  restriction  to  the 
neighbourhood  of  its  foodplant ;  thus  we  have  it  recorded  '<  Every  patch 
of  OnoniSyHO  matter  how  small,  seems  to  harbour  the  insect  at  Marlow" 
(A.  H.  Clarke),  only  among  Ononis  at  Sidmouth  (Baynor),  disturbed 
from  among  Ononis  at  Cuxton  (Bower),  common  among  restharrow  at 
Biddlesdown  (Sheldon^,  and  at  Benfleet  (Whittle).  Of  the  pairing 
habits,  Bankes  notes  tnat  a  S  ft^d  $  ,  enclosed  together  in  a  breeding- 
cage  on  the  evening  of  July  10th,  1904,  had  not  paired  by  10.45  p.m. 
They  were  found,  in  cop,,  however,  at  7  a.m.,  on  July  11th,  and 
remained  so  until  about  1  p.m.  Speyer  observes  that,  near  Bhoden, 
this  plume  flies  abundantly  round  the  bushy  plants  of  Ononis  repens, 
imagines,  larvsB,  and  pups  occurring  in  early  July  at  the  same  time  ; 
the  imagines  are  restricted  to  the  neighbourhood  of  their  foodplant, 
and  are  easily  disturbed  during  the  day,  being  usually  much  more 
active  than  WheeUria  mufadactyla  (spilodactylci)  that  occurs  on  the 
same  ground.  Nolcken  observes  that,  near  Coll  jail,  in  the  Baltic 
Provinces,  the  moths  could  be  readily  disturbed  by  day  as  well  as  in 
the  evening ;  they  rarely  flew  freely,  kept  low  down,  never  going  far 
from  their  foodplant,  or  flying  at  all  rapidly,  and  were  usually  to  be 
taken  whilst  sitting  on  the  plant. 

Habitats. — Open  sloping  chalk  slopes,  inland,  in  Kent  and  Surrey, 
as  well  as  the  chalk  cliffs  along  the  coast  between  Folkestone  and 
Deal  and  near  Brighton,  particularly  in  sheltered  hollows,  are  favourite 
haunts  of  this  species,  and  not  very  similar  to  the  dry  sun-baked  slopes 
at  the  back  of  Pr6  St.  Didier  (leading  up  to  the  little  tunnel),  where 
wh^t  we  have  hitherto  considered  to  be  this  species,  but  which 
Chapman  now  says  {Ent,  Rec,  xviii.,  p.  178)  is  a  form  of  M.  agrorum, 
is  equally  abundant,  localised,  however,  to  the  clumps  of  its 
foodplant.  Bankes  notes  that,  in  Dorset,  although  Ononis  arvensis 
is  generally  distributed  and  plentiful,  the  species  is  exceedingly 
local,  and  found  chiefly  on  the  cliffs  and  undercliffs  of  the 
chalk  and  limestone  portions  of  the  coastline,  though  occur- 
ring in  one  inland  locality  on  the  chalk  ;  in  its  chosen 
haunts,  however,  it  is  usually  common  or  abundant.  South  says 
that  it  is  never  met  with  off  the  chalk,  and  appears  to  be  absent 
in  many  places  where  Ononis  grows  luxuriantly  in  Devon  and 
Middlesex ;  but  Barrett  observes  that,  though  occurring  on  the  slopes 
of  chalkhills,  and  chalky  banks  and  commons,  it  is  also  found  in  sandy 
spots  on  the  coast.  Many  observers  note  its  occurrence  in  coast 
districts,  ejj,,  on  the  cliffs  near  Le  Gouffre  (Luff),  abundant  in  a  cove 
by  the  sea  in  the  Lizard  district  (Marshall),  on  the  cliffs  at  Sidmouth 
(Studd),  although  our  list  of  ''  British  localities  **  shows  it  is  not  at  all 
confined  to  such.  South  notes  it  as  abundant  on  a  long  strip  of  its 
foodplant,  growing  on  an  overhanging  bank  by  a  roadside,  at  Ventnor. 
In  France,  Dupont  says  that  it  occurs  on  dry  arid  lands  at  L6ry,  in 
the  Pont  de  T Arche  district,  and  Bruand  that  it  haunts  rocky  and  woody 
slopes  in  the  Doubs  dept.  Speyer  says  that,  in  the  neighbourhood  of 
Wildungen,  it  occurs  amongst  the  bushy  plants  of  Ononis  repens,  which 
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grow  abundantly  on  the  slaty  and  shaly  rocks  of  the  mountains;  in  the 
neighbourhood  of  Bhoden  it  chooses  bare  and  sterile  places,  that  are 
found  on  the  borders  of  an  area  rich  in  herbage,  and  covered  with  wild 
flowers,  where  grow  Ononis  repens  and  Marrubium  rtdgare.  Here 
it  lives  with  WheeUria  mufodactyla  {sfUodactyla),  each  strictly  confined 
to  its  own  particular  foodplant.  Nolcken  observes  that,  in  the  Baltic 
Provinces,  it  occurs  on  dry  calcareous  ground,  formerly  under  cultiva- 
tion, and  near  Colljall  (not  far  from  Massa  Erug),  appears  by  the 
roadside  where  Ononis  hircina  grows  in  quantity.  Crombrug^he,  too, 
observes  that  it  is  locally  abundant  at  Bochefort,  in  Belgium,  but 
here  also  it  appears  to  be  confined  to  calcareous  soils. 

British  localities. — Very  local,  and  apparently  almost  confined  to 

the  southern  and  midland  counties  of  England.  Bebks:  Beading  (Porritt), 
Basildon,  Streatley,  Bradfield  (Toang),  Newbury  (Chorley).  Bucks:  Marlow  (A. 
H.  Clarke),  Drayton  Beaachamp  (N.  C.  Bothschild).  Gambbidoe:  Cambridge 
(Stainton).  Cornwall:  the  Lizard  (Marshall).  Denbigh  :  the  Leet  (Arkle). 
Deyoh:  Sidmouth  (Baynor),  Torquay  (Fox),  Starcross  (James),  Exmouth, 
Teignmouth  (teste  Leech).  Dorset  :  Porbeck  district  (Bankes),  Blozworth  (Cam- 
bridge), Charmoath,  Lyme  Begis,  Lulworth  (C.  W.  Dale),  Isle  of  Portland 
(Richardson).  Essex  :  Benfleet  (Whittle),  Witham  (Cansdaie).  Oloucbstbb  : 
Darsley  (Bartlett),  Painswick  district  (Watkins).  Hants  :  Isle  of  Wight,  coast 
districts — Yentnor  (South).  Hereford:  Leominster  (Hutchinson),  Tarrington 
(J.H.Wood).  Herts  :  Tring  (Barraud),  Sandridge  (Griffith).  Kent  :  Cnxton,  Lee, 
Bexley  (Bower),  Folkestone,  St.  Margaret's  Bay,  Dover  (Tutt),  near  Darenth  Wood 
and  Oreenhithe  (Stephens),  Alkham  (Stain ton),  Folkestone  (Sang),  Maidstone 
(teste  Leech).  NoRPOhx:  Hunstanton  (Atmore).  Oxford  (Barrett).  Surbbt: 
Oxted,  Biddlesdown  (Sheldon),  Beigate  (GiU)^  Box  Hill  (Machin),  Mickleham, 
common  (Stainton),  Sanderstead  (Sang),  Leatherhead,  Bookham  (C.  A.  Briggs), 
Dorking  (Barrett),  Croydon,  Caterham  Valley,  Epsom  (C.  A.  Briggs).  Sussex  : 
Brighton  downs  (Vine).  Wilts  (Barrett).  Worcester:  Middleyards  Coppice, 
Bredon  (Edwards).  Tenbury  (Digby).  [York:  Huddersfield  (Hobkirk)  [Porritt 
notes  (Supp.  LUt  Yorks  Lep.^  p.  260)  that  this  is  almost  certainly  an  error] .] 

Distribution. — Central  Europe,  Livonia,  southeast  France,  Italy, 

Greece,  southeast  Russia  (Rebel).  Austro-Hunoart :  Bohemia  (Nickerl), 
upper  Austria  (Mann),  Styria  (Treitschke),  Gkilicia  (Garbowski),  Budapest  district 
(Aigner),  Tyrol  district  —  Bozen  (Mann).  Belgium  :  Bochefort,  common, 
Li^e  (Crombrugghe),  Namur,  Dinant,  common  (Lambillion).  Channel  Isles: 
Guernsey — Le  Gouffre  (Luff).  France:  Aube  (Jourdheuule),  Sadne-et-Loire 
(Constant),  Pont  de  I'Arche  district — L^ry  (Dupont),  F6ret  de  Bondy  (B^grand), 
Doubs — Maison  Bouge  (Bruand),  Auvergne — Gravenoire  (Sand).  Germany: 
Hanover — Hanover  (Beinhold),  Bhine  Provinces— Cref eld  district,  Traar,  Trier, 
Aix,  Cologne  (Stollwerck),  Bonn  (Jordan),  Hesse-Nassau — Wiesbaden,  Mombaoh 
(Bdssler),  Frankfort-on-Main,  Florsheim  (Koch),  Cassel  (Ebert),  Waldeok— 
WUdungen,  Eorbach,  Bhoden  (Speyer),  Thuringia— Jena  (Enapp),  Saxony — ^Erfurt 
(Keferstein  and  Werneburg),  Weissenfels  (Hofmann),  Halle  (Stange),  Dessau 
(Bichter),  Miihlhausen,  Sommerda  (Jordan),  [Silesia — Gorlltz  (Moschler),]  Bavaria 
— Begensburg,  on  the  Winzerbergen,  near  Weinting,  Gebraching  (Hofmann  and 
Herrich-Schafler),  Wiirttemberg  (Steudel  and  Hofmann),  Baden — ^near  Freiburg, 
Carlsruhe  (Beutti),  Kaiserstuhl,  Barenthal  (Feldberg),  Mahlberg,  Lahr,  Ettlingen, 
Durlach,  Tauberbischofsheim,  Speier  ^Meess  and  Spuler),  Alsace — Colmar 
(Peyerimhoff),  Rhine  Palatinate  (Bertram).  [Italy  :  Piedmont  valleys — ^Pre  St. 
Didier  (Tutt).]  Netherlands  :  Limburg — near  Maastricht  (Snellen).  Bussia  : 
Baltic  Provinces — Colljall  (Nolcken),  Volga  district,  rare  (Eversmann).  Switzer- 
land :  i-are — Zurich,  Schloss-Eyburg,  near  Winterthur  (Frey). 

Subfamily:  OxYPTaiNiE. 

This  subfamily,  included  by  Hiibner  {Verzeichniss,  p.  480)  among 
the  Arnblyptiliae,  was  separated  therefrom  by  Zeller,  in  1841  (Isis, 
p.  765),  who  included  the  typical  Amblyptiliids  as  a  section  of  his 
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PlatyptilttSf  and  created  Oxyptilus  for  the  group  we  are  now  considering. 
This  grouping  he  maintained  in  1852  {Limn.  Knt.,  vi.,  p.  842),  and  in 
this  was  followed  by  Herrich-Schaffer,  who,  after  giving  a  detailed 
description  of  the  group  {Sys,  Bearb.,  v.,  p.  878),  diagnosed  the  species 
known  to  him  as  follows : — 

1.  Alarum  posterioram  lobus  interior  parte  tertia  media  alba,  apicali  utrinque 

nigro-Bquamata — triehodactyluSf  Hiib. 

2.  Alarum  poeteriorum  lobus  interior  ferrugineus,  parte  quarta  apicali  utrinque 

subasqualiter  nigro-squamata — erieetorum^  ZeU. 

3.  Alarum  posteriorum  lobus  interior  ferrugineus  aut  fusous,  parte  tertia 

apieali  nigro-squamata ;  squamis  marginis  interioris  longioribus. 

A.  iMie  oinnamomeus,  alls  latioribus,  oiliis  lobi  interioris  anteriorum 

basi  acute  albis — hieraciif  Zell. 

B.  Fusco-dnnamomeus,    alls   angustioribus,    oiliis    lobi    interioris 

anteriorum  basi  dilutius  albis — pilo$eUaet  Zell. 

C.  Fuscus,  alls  latioribus,   ciliis  lobi  interioris  anteriorum  versus 

angulum    ani    longitudinaliter    albo    sectis  —  o&scurtM,    Zell., 
margineUuSf  ZeU.,  taetua,  ZeU. 

4.  Alarum  posteriorum  lobus  interior  ooncolor,  ciUis  marginis  interioris  nigria 

usque  versus  medium  productis. 

A.  Ciliis  lobi  interioris  anteriorum  fusois,  in  apioe  et  angulo  anaU 

albo  sectis — tristU,  ZeU. 

B.  GiUis  lobi  interioris  anteriorum  fusois  basi  albis,  versus  angulum 

analem  latius — distarUy  ZeU. 

5.  Alarum  posteriorum  lobus  interior  dimidio  basali  albidus,  ciliis  marginis 

interioris  nigris  pauUo  pone  medium    denticulum  formantibus,  alarum 
anteriorum  angulo  anali  obsoletissimo — koUarij  Mann. 

Wallengren,  like  Herrich-Schafifer,  recognised  that  the  Oxyptilids 

did  not  form  a  single  homogeneous  generic  group,  and  described  the 

whole  subfamily  under  the  name   OxyptUus,  diagnosing  the  group 

{Skand,  Fjaderm.y  p.  14)  as  follows : — 

Antennae  of  both  sexes  with  very  short  cUia.  The  forehead  obtuse,  wanting 
the  tuft  or  cone  entirely.  The  palpi  longer  than  the  head,  thick,  lateraUy 
compressed,  ascending,  the  middle  joint  tufted  at  its  apex,  the  last  joint  longer 
than  the  tuft,  slender,  pointed.  Legs  long  and  slender,  the  posterior  tibisB 
thickened  with  scales  at  the  middle,  and  at  the  apex.  The  first  pair  of  spines  in 
the  posterior  tibiie  almost  equal,  the  second  pair  shorter  than  the  shortest  spine  of 
the  first  pair.  The  anterior  wings  cleft  more  than  the  third  part  of  their  length. 
The  s^;ments  slender,  the  anterior  segment  with  no  posterior  angle,  the  posterior 
segment  with  the  angle  distinct.  The  segments  of  the  posterior  wings  slender,  the 
thud  segment  linear,  and  with  no  anal  angle.  The  anterior  wings  flat,  when  at 
rest  covering  the  posterior ;  the  inner  margin  of  the  anterior  wings  not  toothed ;  the 
fringe  of  the  third  segment  in  the  posterior  wings  with  some  black  scales  near  the 
apex.  Veins  of  the  anterior  wings  eight  in  number,  the  first  and  second  separate, 
springing  from  the  base,  the  third  from  he  posterior  margin  of  the  cell,  the  fourth 
dividing  into  two  branches,  running  from  the  posterior  angle  of  the  cell  to  the 
posterior  segment,  the  fifth  coming  out  near  the  anterior  angle  of  the  cell  and 
running  to  Uie  posterior  margin  of  the  anterior  segment,  the  sixth,  either  two-  or 
three-branched,  running  from  the  anterior  angle  of  the  cell  to  the  apex  of  the 
anterior  segment,  the  seventh  from  the  anterior  side  of  the  cell,  and  the  eighth  from 
tiie  base.  The  ceU  distinct,  closed,  the  transverse  vein  very  slender,  somewhat 
arched.  The  veins  of  the  posterior  wings  three,  the  first,  two-branched,  running 
to  the  first  segment,  the  second,  also  two-branched,  running  into  the  second 
segment,  the  third  simply  running  into  the  third  segment.    No  cell. 

Wallengren  followed  Zeller,  and  the  earlier  authors,  in  using  his 

genera  in  the  modem  sense  of  tribes,  but  he  clearly  understood  that 

the  species  grouped  themselves  into  smaller  (modem  generic)  sections 

of  his  main  division.     He,  however,  did  not  name  the  sections,  which 

he  described  as  follows : — 

I.  Forewings  with  white  markings  •n  the  upperside.      Hindwings  with  the 
and,erside  of  the  first  plumule  furnished  with  a  white  spot  at  the  apex. 
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a.  The  tips  of  the  cilia,  on  the  hinder  margin  of  the  first  lobe  of  the  fore- 
wings,  dusky — 0.  pUoseUa^,  Zell.,  0.  hieraeiif  Zell.,  O.  ericetortan, 
Zell.,  0.  ohaeunUf  Zell. 
/3.  The  tips  of  the  cilia  on  the  hinder  margin  of  the  first  lobe  of  the  fore- 
wings  white — 0.  didactyla^  Linn. 
II.  Forewings  with  dull  yellowish  markings  on  the  upperside.      Hindwings 
with  the  underside  of  the  first  plumule  unspotted  at  the  tip — O.  hohemannij  Wallgm. 

The    lepidopterists     (Jordan,    Wocke,    Meyrick)    who    followed 

Wallengren,  in  dealing  with  the  plumes,  were  quite  unable  to  act  on 

his  indications,  being  apparently  ignorant  of  the  early  stages,  and,  on 

the  strength  of  a   subfamily   diagnosis,   Meyrick  (Trans,   Ent.   Soc. 

Lond,f  1886,  p.  8)  includes  them  all  in  the  genus  Oxyptilus,  following 

the  same  course  in  1890   {op.  cit,,  p.  485),   his  inclusive  diagnosis 

reading  as  follows : — 

Face  rounded,  smooth,  or  with  small  tuft ;  ocelli  obsolete  ;  tongue  developed. 
AntennsB  two-thirds,  in  d  filiform,  simple  or  ciliated  (J— }).  Labial  palpi 
moderate,  ascending,  second  joint  with  appressed  or  projecting  scales  beneath, 
sometimes  forming  a  short  angular  apical  tuft,  terminal  joint  moderate,  filiform, 
tolerably  acute.  Maxillary  palpi  obsolete.  Tibiie  thickened  with  scales  on  origin  of 
spurs,  outer  spurs  nearly  equal  inner.  Forewings  bifid,  cleft  from  about  middle ;  vein 
2  from  a  point  with  4,  3  and  4  stalked,  5  and  6  very  short,  7  from  below  8,  long, 
9  and  10  out  of  8,  II  from  near  8.  Hindwings  trifid,  third  segment  with  a  well- 
developed  tooth  of  black  scales  in  dorsal  cilia ;  vein  2  from  middle  of  cell,  3  from 
near  angle,  very  short,  5  and  6  very  short,  7  to  apex — laetiu^  Zell.,  distarut  Zell., 
trUtis,  Zell.,  kollarit  Stn.,  piloseUae^  Zell.,  hofmanrueggiit  Mosch.,  parvidactyhu. 
Haw.,  bohemarmit  Wallgm.,  margineUuSf  Zell.,  mcetorum,  Zell.,  maculahu^  Const., 
Merocit,  Zell.,  teucriit  Greening,  didaetyluSt  Linn.  (7  brurmeodactylus,  Mill.) 

In  1895,  however,  Hofmann  published  his  work  thereon,  and  gave 

a  most  illuminating  study  of   the  group,    subdividing  it  into  its 

constituent  parts  on  characters  connected  with  the  imago,  without, 

however,  carrying  out  this  division  to  its  logical  conclusion  by  naming 

the  sections  as  separate  genera.      He  divides  the  Oxyptilines  into  two 

main  sections,  diagnosing  the  group  as  a  whole,  and  its  two  main 

sections  as  follows : — 

The  lobes  of  the  forewings  with  two  pale  transverse  bands;  feathers  of  hind- 
wings similarly'  shaped.  Forewings  cleft  to  ) ;  lobes  of  forewings  differently 
shaped,  upper  one  pointed,  lower  with  obtuse  anal  angle,  or  of  similar  shape,  and 
then  both  pointed. 

a.  Vein  II  of  forewings  with  five  branches.*  In  the  cilia  of  the  oosta 
and  inner  margin  of  the  3rd  plumule  di£ferently-shaped  accumulations 

of  black  scales  OxyptiluSf  Zell. 

/3.  Vein  II  of  forewings  with  four  branches,  as  branch  II ^  is  wanting.  In 
the  cilia  of  the  inner  margin  of  the  8rd  plumule,  not  any,  or  only  a 
very  insignificant,  accumulation  of  black  scales. .  TrichopttluSf  Walsm. 

His  first  group,  OxyptiluSy  comprises  our  two  tribes  Capperiidi  and 
OxyptUidi,  and  his  latter,  TrichoptUuSf  our  tribe  Buckleriidi  {Ent.  Ree,f 
zvii.,  p.  87).  Our  separation  of  the  first  two  was  based  largely  on 
details  of  the  larval  and  pupal  characters,  both  showing,  in  Capperia 
ras  exemplified  in  heterodactyla),  an  inclination  to  Alucitine  characters. 
Chapman  considers  now  that  the  larval  and  pupal  characters  that 
separate  Capperia  from  Oxyptilus,  although  apparently  so  great,  are 
possibly  not  structurally  of  tribal  value,  and  hence  he  is  inclined  to  sink 
Capperiidi  as  falling  within  the  limits  of  Oxyptilidi.  Hofmann's  detailed 
account  of  Oxyptilus  (=  Oxyptilidi  and  Capperiidi)  {Di^  Deutsche 
PteropL,  pp.  96-102)  reads  as  follows : — 

*  Exceptionally,  there  are  only  four  branches  of  vein  II  present,  but  then  11^ 
18  always  absent,  not  11^  (Hofmann). 
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Imaoo.— Forehead  without  cone.  AntennsB  in  both  sexes  very  shortly  ciliated ; 
palpi  longer  than  the  head,  more  or  less  laterally  compressed,  porrected,  or  some- 
what ascending ;  the  second  joint  in  most  species  with  a  terminal  projecting  pointed 
scale-tuft  (in  OxyptUut  didactyltu^  O.  leonuri^  and  O.  teucrii  it  is  absent);  the  third 
joint  longer  than  this  tuft,  slender  and  pointed,  often  somewhat  drooping,  and,  in 
that  case,  lying  on  the  scale-tuft  of  the  second  joint,  so  that  this  may  then  be  easily 
overlooked.  Legs  long  and  thin,  the  anterior  and  middle  tibisB  at  the  ends,  and  the 
posterior  at  the  end  and  in  the  middle  thickened  with  scales.  In  one  portion  of 
the  species  (Division  I=our  Oxyptilidi)  the  end  of  the  abdomen  is  furnished,  in  the 
male,  with  a  short  anal  tuft  divided  on  the  upper  and  lower  sides,  while  in  another 
portion  (Division  11= our  Capperiidi)  it  is  simple,  acuminate,  and  laterally  some- 
what compressed  at  the  point.  The  abdomen  of  the  female  is,  at' the  end,  laterally 
compressed,  posteriorly,  straightly  or  obliquely  terminated.  Forewings  fissured  to 
beyond  one-third,  the  upper  segment  running  to  a  point,  the  lower  segment  with  a 
broad  prominent  point,  and  more  or  less  distinct  anal  angle.  Segments  of  the  hind- 
wings  narrow  and  pointed,  the  third  linear  without  anal  angle.  Neuration  :  The 
neuration  shows  a  deviation  from  the  genera  hitherto  noticed  (Platyptiliinas, 
Eucnemidophorinae,  Amblyptiliinaet  and  Stenoptiliinae)  in  so  far  that,  on  the 
forewings,  11^  arises  from  the  upper  corner  of  the  meaian  cell,  very  close  fo  the 
common  stem  of  11^,  Us,  and  11^,  but  it  only  reaches  to  a  little  beyond  the  point 
where  II^  branches  ofiF  (0.  hieracii)  [taf.  ii.,  fig.  5].  In  another  species  (0. 
didaetylns),  II.,  on  the  contrary,  extends  beyond  the  branching  point  of  II3, 
while  Ilg  is  either  absent  or  concurrent  with  11^.  In  both  cases  II .  arisen  from 
the  very  weak,  somewhat  inwardly  bent,  discooellular,  and  runs  parskllel  with  11^ 
along  the  inner  margin  of  the  upper  segment.  In  other  respects  the  neuration  is 
normal.  Stem  IV  has  three  branches  on  both  the  fore-  and  hindwing.  Typical 
MABKiNos:  The  ground  colour  is  nearly  always  brown,  differently  tinted  by  the 
more  or  less  richly  sprinkled  yellow  and  dark,  to  almost  black,  scales,  from  cinnamon- 
brown,  or  red -brown,  to  a  more  or  lesH  dark  grey-brown.  The  spot  on  the  inner 
margin  and  thediscoidal  spot  are  generally  present,  commonly,  posteriorly,  more  or 
less  heightened  with  white  scaling,  now  and  then  in  the  form  of  small  white  strigte. 
Behind  the  insignificant  plical  spots,  which  are  sometimes  combined  in  a  transverse 
line,  the  base  of  the  fissure  is  nearly  always  bordered  with  white.  The  costa  usually 
marked  with  a  narrow  darker  stripe  is  sometimes  more,  sometimes  less,  sprinkled 
wifch  white  scales.  Over  both  segments  run  two  whitish  transverse  lines,  the  anterior 
mostly  broader,  running  obliquely  inwards  from  the  costa,  and  more  or  less  distinctly 
continued  beyond  the  fissure  on  the  lower  segment,  cutting  the  fringes  of  both 
segments  on  the  costa  and  inner  margin ;  the  posterior  is  much  narrower,  on  the 
upper  segment  straight  or  little  oblique,  sometimes  angulated,  on  the  lower  segment 
very  oblique,  parallel  with  the  margin,  cutting  the  fringes  of  the  upper  segments  on 
thecosta  and  inner  margin,  those  of  the  lower  segment  only  on  the  costa.  The  costal 
fringes  of  the  upper  segment  are  dark,  from  the  posterior  transverse  line  up  to  the 
apex  white.  The  inner  marginal  fringes  of  the  upper  segment,  and  the  outer 
marginal  and  inner  marginal  fringes  of  the  lower  segment,  are,  in  their  basal  halves, 
several  times  cut  by  snow-white  scales,  which  mostly  border  on  more  or  less  deep 
black  spaces,  so  that  the  fringes  often  present  a  rich  variegated  appearance.  In  some 
species,  the  concave  outer  margin  of  the  lower  segment  is  marked  by  a  fine  white 
or,  at  any  rate,  pale  basal  line  in  the  fringe ;  in  others  the  fringes  are,  immediately 
before  the  anal  angle,  for  their  whole  length  barred  with  white,  or,  at  least,  with 
pale  colour,  in  greater  or  less  breadth.  Hindwings  unicolorous;  in  the  fringes 
of  the  3rd  segment  on  the  costa,  as  well  as  on  the  inner  margin,  there  are  tufts  of 
thick  black  scales,  which,  in  the  individual  species,  are  very  different  as  to  their 
form  and  position — nearer  or  further  from  the  apex.  Between  these  scale-tufts  and 
the  base  of  the  segment  there  are,  at  the  base  of  the  fringes,  single  thick  black  and 
white  scales.  On  the  underside  of  the  upper  segment  both  transverse  hues  are 
visible,  but  only  the  posterior  on  the  lower  segment.  The  first  segment  of  the 
hindwing  exhibits,  usually,  two  white  spots,  rarely  only  one ;  the  third  segment  in 
front  of  the  scale-tuft  is  white  to  a  larger  or  smaller  extent,  the  second  segments 
always  without  markings.  The  head,  respectively  forehead  and  crown,  is  of  the 
same  colour  as  the  forewings,  bordered  finely  with  white  on  the  sides  above  the 
eyes,  antennes  spotted  with  white  and  brown,  white  beneath  at  the  base.  Pro-  and 
mesothorax  unicolorous  dark,  the  latter  bordered  on  the  posterior  margin  with  a 
straight  pale  line ;  patagia  usually  pale  coloured ;  metathorax  above  with  two  dark 
whitish,  or  yellowish,  bordered  lateral  triangles,  in  the  centre  dark.  Coxa  brown, 
widened  at  the  apex  by  rough  hairs,  and  edged  with  white.  Femur  brown,  exteriorly 
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finely  bordered  with  white,  interior  white.  Middle  and  hind  tibisB  relatiyely  white 
helow  and  brown  aboTe,  the  hind  tibiie  brown,  broadly  white  at  the  base  and 
beyond  the  first  pair  of  spurs.  Spurs,  inner  side  white,  outer  brown,  brown  at  the 
apex.  Tarsi  white,  at  the  extremities  of  the  joints  more  or  less  broadly  dark  brown 
or  black,  on  the  front  legs  beneath  mostly  quite  white.  The  1st  abdominal  segment 
is  bordered,  on  both  sides,  broadly  with  shining  whitish  or  yellowish ;  over  the 
remaining  segments  run  two  more  or  less  distinct  fine  white  interrupted  lines  along 
the  dorsum,  those  on  the  Ist  and  2nd  run  piurallel,  on  the  8rd  and  4th,  where  they 
are  very  distinct,  and  on  the  remaining  segments,  where  they  are  less  expressed, 
they  diverge  posteriorly.  The  posterior  margins  of  the  segments,  especially  those 
of  ihe  middle  ones,  and  the  lateral  ridge  of  Uie  body,  show  white  scaling ;  on  the 
venter  there  are  a  fine  central  and  two  lateral  longitudinal  lines,  composed  of  thick 
white  spots  situated  on  the  hind  margins  of  the  segments.  Between  these  white 
spots,  on  the  hind  margins  of  the  segments,  in  several  of  the  species,  lie  deep  black 
scales.  The  abdomen  often  exhibits  quite  a  spotted  appearance  through  these 
markings.  Obmxtalia  :  In  the  male  genitalia  there  are  several  types  to  be  distin- 
guished. The  species  of  Division  I  (of  the  table  that  follows)  are  distinguished  in 
that  the  9th  dorsal  plate  is  split  into  two  strcng  parallel  processes,  hook-Uke  at  the 
end,  bent  inwardly  or  downwardly,  while  the  small  three-cornered  10th  dorsal 
plate  lies  between  ihe  processes  of  the  9th  ;  an  uncus  is  quite  absent.  The  penis 
is  long  and  slender,  rather  thickened  behind.  The  prensors  are  short,  rounded  at 
the  end,  and  particularly  distinguish^  by  the  soft  lancet-like  skinny  appendage 
with  strong  sensory  hairs.  The  9th  ventral  plate  is  small,  and  consists  of  two 
little  chitinous  plates,  in  the  different  species  differently  shaped,  oval  or  elongated, 
running  to  a  point  with  the  inner  margins  meeting  (taf.  iii.,  fig.  8).  The  species 
of  Division  II  agree  in  that  the  9th  and  10th  dorsal  plates  are  simple  skinny  forms, 
sometimes  broader,  and  truncated  on  the  hind  margin,  sometimes  narrower,  run- 
ning to  a  point  behind ;  in  several  species  (the  0.  teucrii  group)  the  10th  dorsal  plate 
is  very  small,  pointed,  and  hidden  under  the  9th  dorsal  plate.  The  9th  ventral 
plate  is,  however,  in  these  species,  very  strongly  developed,  as  long  as  the  prensors, 
convex  below,  concave  above,  split  terminally  in  two  tips  or  points.  The  prensors 
are  very  long  and  narrow,  hollow  inside,  and  very  strongly  furnished  with  bristles, 
without  the  appendages  of  the  previous  Division.  The  penis  is  shaped  in  O. 
didactylus  as  in  the  species  of  Division  I ;  in  the  species  of  the  O.  teucrii  group, 
however,  it  is  highly  peculiar,  namely,  strongly  bent  downwards  before  and  bdiind, 
and  terminating  often  in  two  strong  points,  a  shorter  and  a  longer  (taf.  iii.,  fig.  9). 
Habits:  The  moths  fiy  in  summer  from  the  end  of  May  to  July  and  August ;  some 
species  have  two  broods  (O.  trittiSj  O,  parvidactyltts^  O.  teucrii)*.  At  rest,  the 
forewings  are  spread  out  fiatly,  and  the  plumules  of  the  hindwings,  folded  over 
one  another,  are  hidden  beneath  them  as  far  as  the  scale-tuft  of  the  third  plumule. 

Labva  :  The  larvae  differ  much  according  to  their  mode  of  living ;  those  living  ex- 
posed are  rather  swollen,  becoming  more  slender  anteriorly  and  posteriorly;  the  akin 
is  spiculated  and  beset  sparsely  with  white  bristles,  dilated  knob-like  at  the  apices ; 
tubercles  large,  darkly-coloured,  mostly  furnished  with  several  hairs  or  bristles; 
the  dorsal  tubercles  approach  very  closely,  so  that  they  form  double  tubercles ; 
ventral  prolegs  long,  stilt-like,  with  a  semicircle  of  brown  booklets  on  the  plants. 
Those  larvBB  which  live  in  the  shoots  of  plants  are,  on  the  contrary,  whitish  or 
yellowish,  maggot-like,  hardish  to  the  touch,  and  have  small  tubercles  furnished 
with  a  single  long  hair  ;  true  legs  and  ventral  prolegs  short,  the  latter  with  a  few 
brown  booklets  on  the  planta.  The  foodplants,  as  far  as  is  yet  known,  are  solely 
the  Labiatae  and  Compositae :  those  of  certain  species  are  found  in  early  spring 
{Oryptilus  parvidactylun),  manifestly  hibernated ;  most  of  them  appear  first  in  May 
or  Jane,  or  even  later. 

Pupa  :  The  pupes  of  the  exposed  feeders  have  strongly-developed  dorsal  keels, 
which  reach  as  far  as  the  4th  abdominal  segment,  and  bear  strong  thorns  beset 
wi^  bristles.  These  thorns  are  continued  also  on  the  dorsum  of  the  remaining 
abdominal  segments,  which  are  also  furnished  with  rows  of  bristle-bearing 
tubercles.  The  wing-cases  reach  to  the  hind  margin  of  the  4th  abdominal 
segment,  the  leg-cases  up  to  the  hind  margin  of  the  5th  abdominal  segment,  often 
beyond  ;  the  former  have  bristly  ribs  in  some  of  the  species.  The  cremaster  bears 
the  usual  hooked  bristles  at  the  apex  and  on  the  ventral  side.  In  O.  piloseUae^ 
which  pupates  in  a  cocoon,  that  is  to  say  in  the  fluff  of  the  leaf,  the  dorsal  keels 


•  This  is  very  doubtful.      Certainly,  in  Britain,  neither  parvidactyla  nor 
teucrii  (heterodactyla)  is  double-brooded. 
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«re  only  poorly-developed  and  the  dorsal  thorns  altogether  absent ;  the  taberolea 
of  the  abdominal  segments  are  small,  the  hooked  bristles  of  the  cremaster  are  only 
scattered.  A  position  intermediate  between  the  two  forms  is  taken  by  the  pupa  of 
O.  parvidcietyltUf  which  is  distinguished  by  the  remarkable  form  of  the  oremaster. 

This  subfamily  agrees  in  its  general  characters  with  the  other 
subfamilies  on  the  Platpytiliid  side  of  the  "plume"  stirps.  It  has, 
for  example,  the  characteristic  structure  of  the  discoidal  cell  of  the 
forewings,  the  single  spina  to  the  $  frenulum,  the  black  scale- tufts 
on  the  third  plumule  of  the  hindwings,  and  other  general  characters. 
It  is,  however,  in  certain  characters,  somewhat  removed  from  the 
Platyptiliinae,  and  its  nearest  relatives  appear  to  be  found  in  the  Amblyp- 
tUiinae  and  Marasmarchinae,  In  the  Oxyptilines,  the  lobes  of  the 
forewings  differ  in  shape,  the  upper  one  being  pointed,  and  the  lower 
one  showing,  at  most,  an  ill-developed  obtuse  anal  angle,  whilst  the 
plumules  of  the  hindwings  are  somewhat  similarly  shaped.  Hofmann 
states  that,  normally,  as  in  the  Stenoptiliids  and  Platyptiliids,  there 
are  five  branches  to  nervure  II  of  the  forewings,  although,  occasionally, 
there  are  only  four,  a  specialisation  that  has  become  characteristic 
of  Marasmarcha^  in  which  II^  is  the  nervure  always  absent.  In 
BtickUria  it  is  11^  that  is  wanting.  In  the  J  genital  organs  there  is 
considerable  variation,  and  the  main  points  of  difference  appear  to 
characterise  our  two  larger  sections,  "  Capperiidi  "  and  **  OarypUUdiy* 
although,  in  this  particular,  Oeina  is  distinctly  Oxyptilid  rather  than 
Capperiid. 

The  Oxyptiline  pupae  are  very  remarkable  in  their  structure,  and 
show  not  only  marked  variation  within  the  limits  of  the  subfamily, 
but  also  suggest  alliance  with  other  subfamilies  on  both  sides  of  the 
"  plume  "  stirps,  with  the  Amblyptiliines  and  Marasmarchines  on  the 
Platyptiliid  side,  and  with   the  Leioptilines  on   the   Alucitid  side. 
Thus  the  pupa  of  OxyptUm  is  rather  inclined  to  the  Platyptiliine  side, 
whilst  that  of  Capperia  is  inclined  to  the  Leioptiline.     Comparing  the 
pupal  structure  of  Capperia  with  those  with  which  it  has  real  and 
apparent  alliance.  Chapman  notes  that  "  the  pupa  of  Capperia  (hetero- 
dactyla)  has,  on  the  abdominal  segments,  a  double  spine  on  either 
side,  internal  to  i  and  ii ;  single  spines  occur  in  the  same  positions 
in  the  pupae  of  Alucita  (pentadactyla)  and  Oidaewatophorus  {lithodactylci). 
In  Cromhrugghia  (distans),  there  is  a  spine  in  this  position,  not,  however, 
on  each  side,  but  a  central  unpaired  one.     Again,  in  its  general 
appearance  the  pupa  of  Capperia  (heterodactyla)  bears  a  great  super- 
ficial resemblance  to  that  of  Ovendenia  (septodactyla),  yet  the  structure 
of  the  former  agrees  essentially  with  that  of  the  pupae  of  the  other 
Oxyptilid  genera.     Without  pressing  the  definition  too  far,  the  pupa 
of  Ovendenia  (septodactyla)  may  be  described  as  an  Alucitine  pupa, 
tending  to  have,  like  the  Alucitine  larva,  many  secondary  hairs  that 
are  practically  indistinguishable  from  the  primaries.      The  pupa  of 
Capperia  (heterodactyla)  is  of  the  Platyptiliine  type,  with  no  secondary 
hairs,  whilst  the  secondary  hairs  of  the  larva  are  always  obviously 
secondary.     What  definite  distinction  can   be  drawn   between   the 
hairs  along  the  wing-nervures  in  the  pupa  of  Ovendenia  (septodactyla) 
and  those  of  Capperia  (heterodactyla)  is  uncertain;  perhaps  there  is 
none.    The  lepidopterous  pupa,  as  a  rule,  refuses  to  have  hairs  on  any 
of  the  appendages   (antennae,  legs,  wings,  etc.].      In  the  pupa  of 
Capperia^  the  hairs  on  the  wings,  when  carefully  examined,  appear 
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to  be  papal  processes  rather  than  hairs,  similar  to  those  on  the 
dorsum  centrally,  and  associated  with  tubercles  i  and  ii ;  and, 
taking  into  account  the  rarity  of  hairs  on  the  wings  of  lepidopterous 
pupaB,  it  would  seem  probable  that  the  hairs  on  the  pupal  wings  of 
the  Alucitines  are  similarly  spines  and  not  hairs.  On  the  other  hand, 
although  they  have  no  articulated  bases,  they  are  spiculated  just  like 
the  other  hairs.  Leaving  this  part  of  the  question  for  the  moment,  it 
is  certain  that  the  fans  in  line  of  i  and  ii  on  the  pupa  of  Capperia  ketero- 
dactyla  presenting  five,  six,  and  seven  hairs,  are  strictly  homologous  with 
the  dorsal  spines  of  the  Oxyptilids,  that  only  two  of  the  apparent  hairs 
are  the  hairs  i  and  ii,  and  that  the  others  are  the  branches  of  the 
dorsal  spines.  Besides  the  two  hairs,  these  horns  or  spines  present  two 
^vaiBin  Amhlyptilia  and  Marasmarcha, in  some  others, ^.^.,  Crombrugghia 
distans  there  are  three,  and  here  in  Capperia  heUrodactylaj  are  also  three  on 
the  6th  and  7th  abdominals,  two  on  the  8th,  and  four  or  five  on  the  2nd,  8rd^ 
4th,  and  5th  abdominals.  Tbe  only  difference  in  them  is  that  here  these 
processes  of  the  horn  are  comparatively  long  and  slender,  in  their  propor- 
tions very  similar  to  hairs.  It  is  curious  that  these  horn -processes  are 
rough,  so  as  to  look  as  if  spiculated,  the  true  hairs  being  quite  smooth. 
Tubercle  iii  has  the  true  hair  curved  forwards,  and  a  horn  or  process,  very 
like  it  in  outline,  curved  backwards ;  there  is  a  similar  horn  directed 
outwards  between  iv  and  v,  the  setSB  on  which  are  directed  backward 
and  forward ;  vi  has  a  small  hair  in  front  of  it ;  tubercle  vii  carries 
simply  two  hairs.  There  are  also  the  mediodorsal  horns;  these 
are  sleflder,  and  have  much  the  appearance  of  hairs.  Referring 
to  the  pupa  of  M,  Ivnaedactylaf  in  which  there  are  a  central  and 
two  lateral  mediodorsal  horns,  we  find  the  central  one  in  Crombrugghia 
{distans)y  whilst  in  Capperia  heterodactyla  the  central  one  is  wanting, 
and  we  have  the  two  lateral  ones.  Across  tbe  dorsum,  from  one  (i+ii) 
spine  to  the  other,  is  a  narrow  ridge  with  wrinkled  (but  fairly  level) 
top,  and  sharply-marked  wails  on  either  side.  It  exists  on  the  2nd,  8rd, 
4th,  5th,  6th,  and  7th  abdominals,  and  divides  the  segment  into  two 
portions,  a  rather  larger  anterior  ribbed  portion,  and  a  posterior  (inter- 
segmental subsegment),  which  has  the  sculpture  of  intersegmental 
membrane.  This  ridge  is  divided  into  three  equal  portions  by  the 
origin  of  these  mediodorsal  spines  (really  subdorsal  here,  but  medio- 
dorsal because  internal  to  i).  From  a  combined  base  two  spines  diverge, 
one  forwards,  one  backwards,  at  an  angle  of  about  100°  to  each  other. 
The  forward  one  is  about  0*2mm.  long,  the  posterior  rather  shorter. 
Their  structure  and  texture  seem  to  be  identical  with  those  of  the  dorsal 
spines  (those  of  i+ii).  This  pupa  further  gives  an  interesting  light  on 
the  cleft  in  the  forewings.  "Poulton's  line"  is  well  marked,  and  has^ 
outside  it,  a  very  distinct  band,  differently  sculptured,  so  that  the  area 
outside  contrasts  with  that  within.  Now  the  cleft  is  also  well  marked; 
in  front  of  it  is  a  vein  with  hairs  (?),  and  one  without ;  behind  it  are 
three  veins  more  or  less  haired,  but  these  run  up  the  cleft  with  a  strip 
of  the  same  texture  as  that  outside  "  Poulton's  line,"  of  fairly  uniform 
width,  bounded  on  each  side  by  a  continuation  inwards  from  the 
margin  of  *'  Foul  ton's  line,"  which  is  met  at  top,  where  it  crosses  from 
one  side  to  the  other,  by  a  short  vein  (5  and  6  ?)  which  starts  jusi 
above  from  the  transverse  vein.  The  cleft  is  therefore  an  extension 
inwards  of  the  hind  margin,  as,  on  thinking  a  moment,  one  sees  it 
must  be,  and  not,  as  one  hastily  supposes,  a  slit  in  the  wing  tissue 
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healed  round  somehow.  The  sculpture  consists  of  twelve,  or  so,  trans- 
verse ridges  or  waves,  very  smooth  in  outline,  with  finer  sculpture  of 
small  round  pits.  These  seem  to  vary  into  spicules  on  the  ventral 
surface,  especially  at  anterior  margin  of  segments. 

The  Oxyptiline  larvte  also  vary  considerably.  Those  that  are 
largely  internal  feeders  are  hardly,  perhaps,  Platyptiiiine,  but  rather, 
perhaps,  Stenoptiliine,  in  their  general  appearance  and  the  character 
of  their  tubercular  structure,  whilst  the  largely  external-feeding  larvflB 
are  extremely  specialised,  and  the  tubercles  have  become  specialised 
into  highly-developed  warts.  The  variation  in  the  larval  wart  structure, 
accompanied  as  it  is  by  differences  in  pupal  and  imaginal  structures, 
suggests  that  our  subdivision  into  the  two  tribes,  Oxyptilidi  and 
Capperiidi,  is  well-founded,  the  former  containing  the  more  generalised, 
the  latter  the  more  specialised,  species.  Without  here  going  into  the 
detailed  characters,  our  subdivisions  work  out  as  follows : — 

OxTpnuDi — 

Oxyptiltu—pilosellae,    Zell.,    kieraciif    Zell.,    ericetarum,    Zell.,    parvi- 
dactyla.  Haw. 

Cronibrugghia—koUari,  Stn.,  tmlw,  Zell.,  distant ^  Zell. 
Gapperiidi — 

Oeina — didaetyla,  Linn. 

Capperia — leonuri,  Stange,  heterodaetyla,  Miill. 

Dyar  remarks  (Joum.  New  York  Ent.  Soc,  iii.,  p.  21)  that  "  the 
Oxyptilid  larval  characters  are  very  uniform,  the  tubercles  being 
converted  into  moderate-sized  warts,  with  six  to  twelve  long  hairs ;  the 
body  also  rather  sparsely  covered  with  short  secondary  hairs  with 
enlarged  tips ;  i  and  ii  entirely  consolidated  into  a  single  wart,  a  single 
long  seta  behind  iv+v;  viii  a  single  seta,  other  warts  normal. 
Prolegs  slender,  the  crotchets  forming  two-thirds  of  a  circle  on  inner 
side."  One  suspects  from  this  that  Dyar's  knowledge  of  the  subject 
was  limited.  It  is  apparent  that  perucdidactylm^  the  species  he 
here  describes,  is  a  member  of  the  Capperiid  section  of  the  Oxyptilines. 

One  can  accept,  as  an  expression  of  ignorance,  Meyrick*s  remark 
{Trans.  Ent,  Soc.  IjOtid.,  1890,  p.  485)  that  OxyptUus  {sens,  lat.)  **  is 
especially  characteristic  of  Europe,  but  stragglers  have  spread  thence 
into  the  surrounding  regions."  The  fact  is,  we  know  next  to  nothing 
about  the  **  plumes"  outside  Europe;  they  have  never  been  worked,  and 
their  distribution  is  a  closed  book.  In  the  broad  sense  of  the  term,  including 
the  Buckleriids  {TriclioptUus,  Buckleria,  etc.),  we  note  that  Staudinger 
and  Rebel  {Cat.,  8rd  ed.,  pp.  70-72)  note  15  species  recorded  from  the 
Palsearctic  region,  whilst  Dyar  (List  Nth.  Amer.  Lep.,  pp.  441)  records 
seven  species  from  the  Nearctic  region.  One  suspects  that  the  Oxypti- 
lines are  much  more  widely  distributed  in  America  than  is  at  present 
supposed,  and  possibly  there  are  as  many  Nearctic  as  Palssarctic 
species. 

Tribe:  OxrprnjDi. 

The  species  of  this  tribe  have  already  been  differentiated  by 
Hofmann  on  imaginal  characters,  and  by  Chapman  on  pupal  and  larval 
characters,  from  those  of  Capperiidi.  Hofmann  notes  {Die  Deutsch, 
Pteroph.y  pp.  100-102)  that  the  Oxyptilids  (excluding  BuckUria)  can  be 
divided  by  the  characters  of  the  ^  genital  organs,  with  which  is 
correlated  a  difference  in  the  palpi,  into  two  rather  large  natural  groups. 
These  groups  coincide  with  our  sections  Oxyptilidi  and  Capperiidi. 
His  grouping  of  the  species  in  the  first  tribe  works  out  as  follows : — 
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I.  Palpi  thick,  rather  straightly  projecting,  2nd  joint  furnished  with  verr  long  soaleg, 
which  form,  at  its  apex,  a  comparatively  large  pointed  tuft  of  scales,  3rd  joint 
slender,  with  appressed  scales,  as  long  as  the  2nd. 

A.  The  scale-tuft  of  the  inner  maigin  of  the  8rd  feather  is  distant  from 

the  apex. 

1.  The  anal  angle  of    the  lower  lobe   very  obtuse,  the  outer 

margin  between  this  and  the  apex  scarcely  noticeably 
sinuate koUari,  Stn. 

2.  The  anaJ  angle  of  the  lower  lobe  distinctly  prominent,  the  outer 
*  margin,  between  this  and  the  apex,  concave. 

a.  Dark  grey -brown,  with  a  white  dash  in  the  fringes  of 

the  anal  angle  of  lower  lobe         triitu,  Zeil. 

b.  Bed-brown  or  yellow-brown,  the  fringes  of  the  lower 

lobe  with  a  narrow  white  dash  at  the  anal  angle, 
and  a  fine  white  basal  line,  mostly  running  up  to 
the  apex       . .  . .        diitxim,  Zell. 

B.  The  scale- tuft  of  the  inner  margin  of  the  8rd  feather  close  to  the 

apex,  or  surrounding  it. 

1.  The  black  scales  of  the  8rd  feather  shorter  on  the  costa  than 

on  the  inner  margin. 

a.  The  black  scales  of  3rd  feather  run,  neither  on  the 

costa  nor  on  the  inner  margin,  quite  to  the  apex, 
which  is  white-scaled  on  both  sides,  and  only 
bears,  exceptionally,  a  few  isolated  downwards- 
directed  black  scales  . .        piloseUaej  Zell. 

b.  The  black  scales  of  the  3rd  feather  run,  on  the  costik, 

almost  or  quite  up  to  the  apex,  which  bears,  besides, 
also  a  small  downwards-directed  scale-tuft.  On  the 
inner  margin,  the  black  scales  do  not  quite  reach 
up  to  the  apex,  are  longest  towards  the  base,  and 
become  shorter  towards  the  apex,  so  that  the 
scaling,  as  a  whole,  assumes  a  tooth-like 
form hieraeii,  Zell. 

2.  The  black  scales  of  the  3rd  feather  are,  on  the  inner  margin 

and  costa,  of  equal  length,  and  run,  on  both  sides,  to  the  very 
tip,  which  is  sometimes,  at  this  point,  also  furnished  with 
some  white  scales. 

a.  The  fringes  of  the  outer  margin  of  the  lower  lobe  with 

a  white  or  pale  basal  line  . .         ericetorumf  Zell. 

b.  The  fringes  of  the  outer  margin  of  the  lower  lobe  with 

a  white  dash  at  the  anal  angle    parvidactyltu,  Hw. 

The  pupal  characters  of  this  tribe  exhibit  an  intermediate  stage 
between  the  more  normal  Flatyptiliid  pupaB,  and  the  more  extreme 
form  represented  by  Capperia.  The  pupa  is,  in  the  Oxyptilids  (sens, 
rest,),  free  from  warts,  but  has  long,  well-developed,  primary  hairs, 
without  any  trace  of  secondaries  in  connection  with  the  tubercles,  or 
on  the  skin-surface ;  the  dorsal  flanges  are  well-developed ;  but,  although 
the  pupa  has  a  single  median,  unpaired,  spine  on  the  abdominal  segments 
1-8,  it  does  not  show  the  highly-specialised  structure,  of  Capperia 
(heterodactyla),  in  which  the  pupa  has,  on  the  abdominal  segments,  a 
double  spine  on  either  side,  internal  to  i  and  ii.  [Single  spines  or 
hairs  occur  in  certain  pupsB  on  the  Alucitid  side  of  the  stirps,  e.g,^ 
Alucita  (pent^dactyla)f  and  Oidaematophorus  {lUhodactyla),'\ 

It  is,  however,  in  the  larval  characters,  that  the  OxyptUidi  differ 
most  from  the  Capperiidi.  The  former  are  practically  Flatyptiliid  in 
structure  and  habit ;  the  larvae  being  largely  (if  not  entirely)  internal 
feeders,  whilst  the  latter  are  external  feeders,  this  difference  in  habit 
being  associated  with  a  marked  difference  in  structure,  for,  whilst  the 
OxyptUidi  are  essentially  simple  in  their  structure,  with  no  indications 
of  wart- structure,  or  at  least  none  exceeding,  or  even  reaching,  that  of 
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the  Stenoptiliids,  the  primary  tuberoles  i  and  ii,  as  well  as  iv  and  v, 
being  separate,  and  the  accessory  postspiraculars  absent,  whilst  the 
Capperiidi  have  well-developed  warts,  i+ii  united  into  a  single 
many-haired  wart  on  thorax  and  abdomen,  iii  forming  a  well-developed 
wart,  whilst  the  accessory  postspiraculars  are  also  well-developed. 

Oenus:    OxvpriLns,  Zeller. 

STNONTicT.^Genus :  Ozyptiliis,  Zell.,  **  IsIf,''  pp.  765,  789  (1841);  **Limi. 
Ent.,"vi.,  p.  345(1852);  WaUgrn..  "  Oefyers.  K.  V.  A.  Frr.,*»  p.  220  (1852); 
H.-Sch.,  *'  Sys.  Bearb.,"  v.,  p.  370  (1855) ;  WaJlgrn.,  **  Skand.  Ffaderm.,"  p.  14 
(1862) ;  Jord.,  '*  Ent.  Mo.  Mag.,"  vi.,  p.  121  (1869) ;  Staud.  and  Wooke,  "  Gat.,'* 
2nd  ed.,  p.  342  (1871) ;  Nolck.,  "  Lep.  Fn.  Estl.,"  p.  803  (1871) ;  Frey,  "Lep. 
Bchweiz/'  p.  429  (1880) ;  Stand.,  **  Hor.  Soo.  Ent.  Boss.,"  zv.,  pp.  425-7  (1880) ; 
Jord.,  "Ent.  Mo.  Mag.,"  zviii.,  p.  122  (1881);  Barr.,  "Ent.  Mo.  Mag.,"  zviii., 
p.  177  (1882);  South,  "Ent.,"  xv.,  p.  35(1882);  xvi.,  p.  73  (1883) ;  Sorhgn., 
"  EleiDBohmett.  Brandbg.,"  p.  3  (1886) ;  Leech,  "  Brit.  Pyr.,"  pp.  56,  57  (1886) ; 
Tutt,  "Young  Nat.,"  x.,  p.  164  (1889) ;  South,  "Ent.,"  xvii.,  pp.  32,  34,  102 
(1889);  Briggs,  "Ent.,"  xxii.,  p.  139  (1889);  Barr.,  "  Ent.  Mo.  Mag.,"  xxy., 
p.  431  (1889);  Meyr.,  "Trans.  Ent.  Soo.  Lond.,"  p.  485  (1890);  Tutt,  "Brit. 
Nat.,"  i.,  pp.  182,  249  (1891);  "  Pter.  Brit.,"  pp.  60,  66  (1895);  Meyr., 
"Handbook,"  etc.,  p.  431  (1895);  Hofmn.,  "Deutsch.  Pteroph.,"  pp.95, 
107  (1895);  "lUus.  Zeits.  fiir  Ent.,"  iii.,  pp.  152,  307  (1898);  Stand,  and 
Reb.,  "Cat.,"  3rd  ed.,  p.  71  (1901);  Barr.,  "Lep.  Brit.  Isles,**  ix.,  p.  862, 
pi.  414-415  (1904);  Tutt,  "Ent.  Bee.,*'  xvii.,  p.  37  (1905).  Aluoita,  Haw., 
"Lep.  Brit.,**  p.  479  (1811);  Zett.,  "Ins.  Lapp.,"  p.  1013  (1840).  Ptero- 
phoruB,  Wood,  "Ind.  Ent..**  1st  ed.,  p.  237  (1839);  Zell.,  "Isis,"  p.  789 
(1841) ;  pp.  38,  902  (1847) ;  Dup.,  "  Cat.  M6th.,**  p.  383  (1845) ;  Tgstrm.,  "  Finl. 
Fjar.,**  p.  155  (1847) ;  Frey,  "  Tin.  Pter.  Schweiz,*'  p.  408  (1856) ;  Sta.,  "  Syst. 
Cat.,**  p.  13  (1849) ;  "Man.,**  it.,  p.  441  (1859) ;  Gregs.,  "  Ent.,'*  p.  298  (1867) ; 
Barr.  and  Buckl.,"Ent.  Mo. Mag.,*'  viii.,  p.  155  (1871);  Mason, "Ent.  Mo.  Mag.,*' 
XXV.,  p.  162  (1888).  Amblyptilia,  Stphs.,  "  Illus.  Haust.,'*  iv.,  p.  377,  in  part 
(1834) ;  app.  p.  424,  in  part  (1835).  Oxypiilia,  Hein.  and  Wocke,  "  Schmett. 
Deutsch.,"  iii.,  pt.  2,  p.  790  (1877). 

Until  quite  recently  all  the  species  of  the  Oxyptilinae,  with  the 

exception  of  those  belonging  to  the  genus  Buckleria,  have  been  placed 

in  the  genus  Oxyptilus.     This  genus,  created  by  Zeller  (/sis,  1841,  pp. 

765-766)  in  order  to  separate  the  Oxyptilines  from  the  Amblyptiliines, 

which  Hiibner  had  united  in  his  genus  Amply ptilia  (recte  AmblyptUia), 

was  from  the  first  restricted  to  the  Oxyptiline  species.     The  original 

description  reads  as  follows : 

The  lobes  extend  to  more  than  one-third  of  the  wing-expanse,  are  narrow,  and 
the  upper  wants  the  anal  angle ;  the  third  plumule  linear,  before,  or  at  the  apex, 
with  black  scales  in  the  fringes.  Onlv  the  similarity  of  the  markings  and  general 
appearance  places  this  group  here ;  a  thorough  consideration  of  the  formation  of  the 
wings,  would,  without  fail,  place  them  in  the  third  group.  The  lobes  and  the 
plumules  are  much  narrower  and  longer  than  those  of  the  first  group ;  the  upper 
lobe  is  very  pointed,  and  its  anal  angle  has  disappeared ;  the  lower  lobe  has  a  very 
elongated  apex.  In  the  hindwings,  the  first  fissure  runs  to  within  the  basal  third 
of  the  wing,  the  second  nearly  up  to  the  base.  The  linear  plumules  become 
gradually  narrower  from  their  commencement  up  to  the  apices ;  the  third  has  no 
distinct  anal  angle,  but  has,  not  far  from  the  apex,  or  at  the  apex  itself,  either  in 
the  fringes  of  both  margins,  or  in  those  of  the  inner  margin  only,  a  crowded  row  of 
black  scales.  The  wings  are  held,  in  rest,  as  in  the  preceding  group,  namely,  the 
forewings  are  stretched  out  flat,  and  the  hindwings,  folded  as  in  the  first  group,  are 
all,  except  the  scale-tuft,  hidden  beneath.  The  markings  are,  from  the  very  near 
relationship  of  the  species,  much  in  agreement.  Before  the  fissure  lies  a  generally 
smaller,  paler,  dash,  and  before  this,  in  the  disc,  another  larger.  Bight  across  the 
lobes,  more  sharply  defined  on  the  upper,  run  obliquely  two  whitish,  usually  some- 
what shining,  transverse  lines,  between  which  the  ground  colour,  as  a  rule,  appears 
especially  dark.  These  are  also  present  on  the  underside  ;  only  the  portion  of  the 
first  transverse  line  is  wanting  on  the  lower  lobe.  The  first  plumule  of  the  hind- 
wings has,  on  the  underside,  two  pale,  yellow,  transverse  dashes,  which  lie  in 
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close  neighbourhood  to  the  transverse  lines  of  the  forewings.  On  the  foiewings, 
the  fringes  of  the  costa  are  white  from  the  outer  transverse  line  to  the  apex.  Tne 
black  scale-tnft  at  the  month  of  the  fissure,  and  on  the  inner  margin,  as  in  the  first 
group.  The  legs  have  strong,  dark,  scale-tufts,  long  spurs,  and  pale  and  dark 
alternate  rings  like  the  antenna.  The  interrupted,  pale,  longitudinal  lines  on  the 
abdomen,  give  a  strikingly  variegated  appearance.  The  larva  lives  in  a  shoot  of 
the  foodplant,  spun  together  with  silken  threads,  which  it  hollows  out.  The 
pupa  is  bristlv,  and  has,  on  the  upperside,  rows  of  elevations,  which,  according  to 
the  species,  develop  more  or  less  into  branched  prickles  or  spines.  All  the  five 
species  form  a  single  natural  group. 

The  five  species  included  are  tiistis,  ZelL  ^pilosellae,  Zell.,  obgcurus,  Zell., 
hieracii^  Zell .,  and  trichodactyliis,  Hb.  We  are  inclined  to  maintain  at  least 
the  middle  three  of  these  species  in  our  limitation  of  the  genus,  although 
it  is  possible  that  ohscurus  =  (parvidactyla)  may  have  later  to  be  separated 
from  pUoseUae  as  well  as  kieradi.  In  1852  {Linn.  Ent»,  vi.,  p.  842)  ZeUer 
maintained  the  genus,  but  included  a  dozen  species,  and  the  genus  was 
maintained  by  Herrich-Schaffer  in  1852,  Wallengren  in  1862,  and  practi- 
cally all  succeeding  authors.  The  dififerences  exhibited  in  the  imaginal 
structure  {anted  p.  412)  led  Hofmann  to  subdivide  the  genus  into  two 
main  groups  {Die  Deutsch.  Pteroph,,  pp.  100-102),  with  several  other 
minor  subdivisions,  which  the  detailed  structure  of  the  larv8B  and  pupie 
will  probably  prove  to  belong  to  quite  distinct  genera,  and  our  hint 
above,  that  even  Oxyptilus,  as  we  use  it,  consists  of  two  genera,  is 
based  on  the  belief  that  a  greater  knowledge  of  the  early  stages  will 
place  pilosellae  and  hieracii  together  in  0.vyptilus,  and  separate  them 
from  ericetorum  and  pai-vidactyla.  At  present,  however,  our  informa- 
tion is  too  little  to  enable  us  to  make  the  separation.  We  therefore 
use  Oxyptilus  for  the  whole  of  Hofmann 's  Sect.  I,  subsect.  B,  and 
have  already  named  {FmI,  Rec.,  xvii.,  p.  85)  pilosellae  the  type  of  the 
genus.  The  characters  of  the  larval  and  pupal  stages  are  largely 
characterised  by  their  suitability  to  the  life  of  a  borer  and  internal- 
feeder. 

Oxyptilus  pabvidagtyla,  Haworth. 

Synonymy. — Species:  Panridactyla,  Haw.,  *'Lep.  Brit.,"  p.  480  (1811); 
Tutt,  "Brit.  Nat.,"  i.,  p.  249  (1891);  '^Pter.  Brit.,"  p.  76  (1895);  "  Ent. 
Beo.,"  xvii.,  p.  37  (1905).  Microdactyliu,  Sam.,  '*  Ent.  Usef.  Comp.," 
p.  409  (1819);  Curt.,  **Brit.  Ent.,"  fo.  161  (1827);  Stphs.,  "  Illus.  Haust.," 
iv.,  p.  377  (1884);  Wood,  "  Ind.  Ent.,  Ist  ed.,  p.  238,  pi.  li.,  fig.  1662 
(1839).  ObsoaruB,  Zell.,  "  Isis,"  p.  793  (1841);  p.  38  (1847);  '*Linn.  Ent./' 
vi.,  p.  354(1852);  Dup.,  "Hist.  Nat.,"  supp.  iv.,  pp.  508,  613,  pi.  88,  fig.  11 
(1842);  "Cat.  Meth.,"  p.  383  (1844);  Tgstrm.,  "Finl.  Fjar.,"  p.  166 
(1847);  H.-Soh.,  "  Sys.  Bearb.,"  v.,  p.  372  (1855),  supp.  fig.  17  (1858);  Frey. 
"  Tin.  Pter.  Schweiz,"  p.  410  (1856);  Wallgm.,  "  Skand.  Fjad.,"  p.  15  (1869) ; 
Jord.,  "Ent.  Mo.  Mag.,"  vi.,  p.  122  (1869);  Nolck.,  "  Lep.  Fn.  Estl.,"  p.  804 
(1871) ;  Frey,  "  Lep.  Schweiz,"  p.  429  (1880).  Hemidactyla,  S%s.  "Mem.  Soo. 
Boy.  Sci.  Li6ge,"  p.  29  (1845-6) ;  [Zell.,  "Linn.  Ent.,"  vi.,  p.  355  (1852).]  Parri- 
daotylas,  Sta.,  "Man.,"  ii.,  p.  441  (1859);  Staud.  and  Wocke,  "Cat.,"2nded.,p. 
343  (1871);  Hein.and  Wocke,  "  Schmett.  Deutsch.,"  iii.,  pt.  2,  p.  792  (1877);  Staud., 
"Hor.  Soc.  Ent.  Boss.,"  xv.,  pp.  425-7  (1880J  ;  Barr.,  "Ent.  Mo.  Mag.,"  xviii., 
p.  177  (1882);  Sorh.,  "  Eleinschmett.  Brandbg.,"  p.  4  (1886);  Leech,  "Brit. 
Pyr.,"  p.  68,  pi.,  xvii.,  fig.  3(1886);  Tutt,  "  Young  Nat.,"  x.,  p.  164(1889); 
South,  "  Ent.,"  xxii.,  p.  34  (1889);  Barr.,  "  Ent.  Mo.  Mag.,"  xxv.,  p.  431  (1889) ; 
Meyr.,  "Trans.  Ent.  Soo.  Lond.,"  p.  485  (1890);  "Handbook,"  etc.,  p. 432 (1896); 
Hofmn.,  "Deutsch.  Pteroph.,"  p.  112  (1895) ;  "  Illus.  Zeits.  Ent.,"  iii.,  p.  307 
(1898) ;  Staud.  and  Beb.,  "  Cat.,"  3rd  ed.,  p.  71  (1901) ;  Barr.,  "  Lep.  Brit.  Isles,** 
ix.,  p.  363,  pi.  414,  fig.  6  (1904). 

Original  description. — Alucita  (the  small  Plume)  nana,  alls 
paten tibus  fuscis,  striga  punctisque  albis ;  anticis  bifidis,  posticis 
tripartitis.      Habitat   in   Cantio,   at  rarissime.       Expansio    alarum 
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6-61^  lin.  Obs. — This  is  the  smallest  of  the  Plume  Moths,  and  it  is 
also  one  of  the  rarest.  Its  characters  are  almost  exactly  the  same  as 
in  the  two  preceding  articles  {didactyla,  heterodactyla);  yet  its  diminutive 
size,  as  a  species,  renders  it  very  distinct  (Haworth,  Ijep.  Britannica^ 
p.  480). 

Ihaoo. — ldmm.-16mm.  Forewings  chocolate- brown,  with  a  golden 
tinge  ;  a  white  dot  before  the  fissure,  another  further  back  ;  a  white 
oblique,  transverse  line  near  the  base  of  fissure  crosses  both  lobes, 
broader  on  the  lower  lobe ;  nearer  outer  margin  a  second,  narrower, 
white,  transverse  line,  extending  along  costa  of  upper  lobe  to  apex ; 
cilia  red-brown,  interrupted  with  white ;  in  the  hollowed  portion  of 
the  dorsal  margin  are  short  white  fringes,  with  two  small,  black, 
oblique  dashes.  Hindwings  pale  golden-brown  ;  the  fringes  dark 
smoky-brown ;  the  scale-tuft  of  the  8rd  plumule  large,  black,  and 
triangular,  edged  with  white. 

Sexual  niMORpmsM. — The  males  appear  to  me  to  average  rather 
larger  than  the  females,  though  I  have  examples  of  the  former  as  small 
as  any  of  the  latter  sex,  and  some  of  the  females  in  my  long  series  are 
as  large  as  fair- sized  males  (Bankes). 

Variation. — Although,  in  the  bulk,  a  long  series  of  this  species 
appears  to  offer  little  variation,  yet,  examined  in  detail,  there  is  con- 
siderable diversity  in  size,  tint,  and  intensity  of  the  markings,  the 
differences,  however,  rarely  leading  to  any  striking  aberration, 
although  a  note  in  the  Ent.  Rec,  ix.,  p.  41,  mentions  an  *'  ochreous" 
specimen  of  this  species  that  was  in  the  "  Briggs  '*  collection  at  the 
time  of  its  dispersal.  The  British  examples  are  largely  of  two  distinct 
colour  forms:  (1)  A  bright  red-  or  golden-brown,  the  hindwings  almost 
as  brilliantly  tinted  as  the  forewings.  (2)  A  much  duller  fuscous- 
brown,  without  the  marked  glossy  sheen  of  the  former,  the  hindwings 
of  a  deep  fuscous-grey,  with  scarcely  a  tinge  of  red-brown.  The  former 
occasionally  leads  up,  even  in  England,  to  a  specimen  that  distantly 
approaches  the  bright,  but  paler,  red-brown,  or  red-ochreous,  forms  of 
the  south  and  east.  Some,  again,  are  much  more  speckled  with  white  than 
others,  presenting  a  white  discal  streak,  sometimes  conspicuous,  which  is 
even  developed,  in  the  best  marked  examples,  into  an  oblique  transverse 
shade,  extending  across  the  wing  from  costa  to  inner  margin.  Such  ex- 
amples have  a  well-developed  white  discal  spot,  well-marked  white  trans- 
verse lobal  lines,  white  costal  edge  to  the  upper  lobe,  whilst  the  two  white 
streaks  in  the  outer  fringes  of  the  lower  lobe,  and  the  white  scales  on  the 
inner  margin  of  the  forewing  are  exceedingly  well-developed.  In  others, 
too,  there  is  much  difference  in  the  development  of  the  black  scales,  not 
only  in  the  upper  lobe,  but  more  markedly  in  the  fringe  areas  of  the 
lower  lobe,  both  on  the  outer  and  inner  margins  of  the  wing;  in  some, 
there  are  two  quite  distinct  black  spots  near  the  anal  angle  of  the  lower 
lobe,  and  two  others,  smaller,  further  along  the  inner  margin,  towards 
the  base  of  the  wing,  with  which  the  white  patches  contrast  strikingly ;  in 
others  the  fringes  appear  much  more  uniformly  dark  grey,  neither  the 
black  nor  white  patches  being  distinctly  and  clearly  developed.  One 
observes  in  some  of  the  brightest  reddish  specimens  that  the  apex  of  the 
third  plumule,  before  the  scale-tuft,  is  white,  and  there  are  many  white 
scales  on  the  plumule,  between  the  tuft  and  the  base  of  the  wing ;  in 
the  fringes  of  the  hindwing  also,  besides  the  recognised  scale-tuft,  there 
are  a  few  short  black  scales  placed  in  the  long  dark  grey  fringes,  much 
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nearer  to  the  base  of  the  wing,  but  only  discernible  in  very  fine 
specimens.  One  can,  therefore,  divide  our  British  examples  into  the 
following  groups : 

1.  Fascoos-brown  with  abundant  white  markings =ab.  variegata,  n.  ab. 

la.  FuBOOus-brown  with  the  white  lobal  lines  and  the  fissaral  spot  onl7  = 
parvidaetylat  Haw. 

lb,  Fascoos-brown  with  the  fissaral  spot  and  lobal  lines  more  or  less  obsolete 
=ab.  obsoleta^  n.  ab. 

2.  Golden-brown  (or  chocolate-brown  with  a  golden  tinge)  with  abundant  white 
markings =ab.  clara-variegata,  n.  ab. 

2a.  Golden-brown  (or  ohocolate-brown  with  a  golden  tinge)  with  the  white 
lobal  lines  and  the  fissaral  spot  onl7  =  ab.  clara,  n.  ab. 

26.  Golden-brown  (or  chocolate-brown  with  a  golden  tinge)  with  the  fissaral 
spot  and  lobal  lines  more  or  less  obsolete =ab.  dara-ohsoletay  n.  ab. 

In  size,  we  should  call  examples  above  16mm.  ab.  m4xjor,  n.  ab.,  below 
18mm.  ab.  minor^  n.  ab.     One  observes,  in  looking  through  the  Frey 
collection,  that  there  is  considerable  difference  in  size.    The  tint  of  the 
wings  varies  from  brown,  inclining  to  golden,  to  a  deep  fuscous-brown. 
Some  slight  variation  in  the  obliquity  of  the  two  transverse  lines 
across  the  upper  lobe  is  noticeable;    the  inner  one,  often  nearly 
vertical,  is  occasionally  somewhat  oblique,  whilst  now  and  again  the 
outer  one  inclines  to  be  of  zigzag  form  ;  occasionally  both  these  lines 
are  inconspicuous,  and  inclined  to  approach  the  ground-colour  in  tint. 
The  apical  costal  edge,  sometimes  white,  is,  at  other  times,  ochreous  ; 
the  white  fissural  dot  is  sometimes  extended  towards  the  costa,  and 
the  basal  area  is  sometimes  thinly  scaled  with  white ;  the  white  dots  on 
the  marginal  fringe  vary  considerably  in  intensity.     An  example  from 
Viennalooks  very  like /)t/o«^ZZa«.  Snellen  notes  it  as  the  smallest  Oxyptilid 
species,  also  the  darkest  coloured,  adding  that  some  of  the  Idkigex  piloMllae 
approach  nearly  to  obscuriis  in  their  dark  colour,  but  have  always  a  redder 
tint,  whilst  the  scale-tuft  on  the  8rd  plumule  will  always  distinguish 
them.  Zeller,  in  describing  this  species  under  the  name  of  obscurus,  says 
(Linn,  Ent.,  vi.,  p.  864)  that,  in  size,  it  is  like  a  small  P.  tristU^ 
belonging,  therefore,  to  the  group  of  smallest  species,  although  in  the 
formation  of  the  black  scale- tuft  of  the  8rd  plumule  it  agrees  with  P. 
tiicJwdactylm  and  P.  encetorum  ;  instead,  however,  of  the  whitish  line, 
which,  in  these  species,  stretches  into  the  fringe  at  the  base  of  the 
second  lobe,  this  presents  an  area  of  pure  white.     It  is  also  browner, 
with  less  reddish-yellow  in   its   tint.      Its    nearest  relative  is   P. 
marginellus,  from  which  it  differs  more  markedly  in  the  cleft  of  the 
forewings,  which  only  extends  over  the  outer  third,  and  not  right  up 
to  the  centre,  and  in  the  white  fringes  of  the  front  edge  of  the  upper 
lobe  being  narrower,  whilst  those  round  the  apex  of  the  8rd  plumule 
of  the  hindwings  are  whiter,  and  have  the  white  fringe-area  more 
extended.     In  1847,  Zeller  had  already  noted  (im,  xii.,  p.  793)  a  J 
from  Macri,  a  trifle  worn  and  faded,  so  that  its  colour  agreed  with  the 
lightest  local  (Glogau)  specimens,  from  which  it  appeared  only  to 
differ  in  that — (1)  The  first  transverse  line  of  the  upper  lobe  is  broad, 
and  continued  on  the  lower  lobe  almost  as  distinctly  as  on  the  upper ; 
it  is  not  such  a  pure  white,  nor  so  sharply  defined,  as  usual,  and  appears 
to  be  less  slanting.     (2)  The  second  transverse  line  is  also  broader 
than  in   our  obseurus,  on  the  lower  lobe  with  a  larger  dash  in  the 
fringes.  (8)  On  the  hindwings  the  centre  of  the  8rd  plumule  is  whitish ; 
on  the  front  edge  are  several  minute  white  scales,  more  numerous  on 
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the  hinder  edge  ;  at  both  places,  latticed  with  a  couple  of  black  scale- 
patches.  As  these  small  scale-areas  are  larger,  he  says,  aud  of  a  purer 
white,  than  in  our  specimens,  and  must  be  even  more  conspicuous  in  fresh 
specimens,  one  suspects  that  the  Asiatic  specimens  may  possibly  form 
a  distinct  species.  Later,  in  1852,  Zeller  (Linn.  KnU,  vi.,  p.  856) 
referred  this  specimen  to  marginellus,  as  noted  by  Staudinger  {postea). 
Zeller  also  notes  (op.  cit.^  p.  855)  that  a  (^  of  P.  denteUus,  Mann, 
from  Fiume,  in  which  the  black  scale- tuft  on  the  8rd  plumule  of  the 
hind  wing  is  triangular,  is  not  specifically  distinct  from  obscunis  :  he 
says  that  examples  of  this  kind  occur  among  the  (^  s  at  Glogau.  This 
specimen,  he  says,  belongs  to  var.  ^,  diagnosed  as  *'  digiti  tertii  medio 
albido."  Of  this  form  Snellen  says :  '*  The  8rd  plumule  is  always, 
paler  before  the  black  scale-tuft,  but  sometimes  white,  when  it  forms 
the  var.  /s  of  Zeller."  [Bossier  says  that  the  specimens  from  Lorch 
and  the  Dennelbachthcd,  near  Wiesbaden,  appear  to  belong  to  a 
different  species ;  in  size  they  sometimes  approach  that  of  hieraciiy 
although  usually  smaller,  and  the  grey  colour  is  more  like  that  of 
tristis ;  otherwise  they  agree  with  obncuruSf  except  that  they  are 
distinguished  by  the  black  margins  to  all  the  white  marks  on  their 
inner  edge ;  the  apex  of  the  8rd  plumule,  in  comparison  with 
that  of  obscurusj  is  beset  to  a  greater  extent,  on  both  sides,  with 
black  scales ;  and  they  are  certainly  larger.]  Zeller  records  ib  from 
Sicily,  in  May  and  July,  Asia  Minor,  near  Macri,  and  Brussa ; 
the  $  in  Zeller's  possession,  from  Brussa,  was  caught  in  July. 
Staudinger  states  {Hor,  Soc.  Rnt,  Ross.,  xv.,  pp.  426-7)  that,  *^  on  the 
strength  of  eleven  specimens  captured  by  him  in  1875,  from  the 
beginning  of  May  until  after  the  middle  of  June,  and  found  in  great 
variety  almost  everywhere,  in  Amasia,  and  forwarded  to  Wocke,  the 
latter  determined  nine  to  be  parvidactyla,  and  the  other  two  to  be  new 
species,  one  a  specimen  of  a  species  allied  to  obscurus,  the  other  to 
hieracii.  In  1876,  he  (Wocke)  determined  seven  more  of  the  specimens 
as  marginellus,  ZelL,  but  stated  at  the  time  that  he  considered  the  latter 
to  be  only  a  southern  form  oi  parvidactyla,"  and,  in  this,  Staudinger  con- 
sidered him  to  be  quite  right.  <* Zeller,  too,*'  he  says,  ''referred  the 
specimen  caught  by  Loew,  near  Macri  [which  he  at  first  quoted  with 
his  Asia  Minor  examples  as  obscnrm  {parvidactyla)] ,  later  on,  in  his 
Monograph,  to  marfjindlus,  and  thus  his  two  Asia  Minor  Oxyptilid 
species  share  the  same  fate  as  his  two  Asia  Minor  Anchinia  {Pleurota) 
insects,  in  not  being  the  species  as  quoted  by  him  at  first.  I 
merely  mention  all  this  confusion  to  show  the  great  uncertainty 
prevailing  about  these  Oxyptilid  species.  Moeschler's  hoffmannsegyi  is 
nothing  else  but  margineUtis,  hardly  a  variety  thereof.  Brunneodactylusy 
Mill.,  like  didactylus,  and  even  piloseUae,  hieracii,  and  ericetorum, 
appears  to  me  to  be  far  from  having  been  proved  a  distinct  species; 
niaculatus,  Const.,  too,  also  appears  to  be  doubtful,  as  well  as  teucrii 
sent  to  me  by  Jordan ;  and  triatUi  and  kollari  require  very  careful  in- 
vestigation, e,g,,  there  are,  in  Lederer*s  collection,  examples  of  mar- 
ginellus  from  Amasia  amongst  the  kollan,  as  well  as  others  from  North 
Persia,  also  placed  under  kollari.  Mann  records  parmdactylus  as  being 
taken  at  the  end  of  April  near  Amasia,  and  in  May  not  scarce  near  Brussa. ' ' 
Staudinger  further  notes  that  he  '*  also  received  a  somewhat  small,, 
typical  specimen  from  Kriiper,  taken  at  Smyrna,  which  is  referable  to 
the  small  species  described  by  Mann,  or  Zeller,  as  dentellus,  but  this 
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cannot  even  be  maintained  as  a  variety,  and  the  fact  that  Mann  suc- 
cessively quotes  obsrurm  (parvidactylua)  and  dentelltoi  as  two  separate 
species,  taken  near  Amasia,  the  latter  at  the  commencement  of  June, 
shows  that  Mann  was  not  over-critical  in  the  enumeration  of  some 
species.     All  the  distinctions  that  Zeller  points  out  between  margin- 
elluH  and  parvidactylus  are  vague  and  overlap.     The  tint  of  the  spots, 
fringes,  etc.,  is  very  variable,  and  in  88  specimens  from  Amasia,  before 
me,  great  differences  are  apparent,  e.g.,  in  one  example,  determined  by 
Wocke  as  a  new  species,  the  hindmost  feather  of  the  hindwing  is 
almost  white,  with  only  small  back  scale-tufts,  that  also  occur  in 
transitional  stages  up  to  typical  parvidactylus.     In  others,  also  deter- 
mined by  Wocke  as  a  separate  species,  the  white  spot  on  the  outer  edge 
of  the  lower  lobe  of  the  forewing  breaks  through  the  cleft,  and  forms 
almost  a  white  transverse  band.     The  fringes  on  the  costa  of  the 
upper  lobe  are   sometimes  narrower,   sometimes  broader,  at   times 
apparently  interrupted  with  white.     The  deeper  cleft  of  the  forewing, 
which  is   particularly  supposed   to   separate  marginellus  from  parvi- 
dactylus, is  entirely  unreliable, «.//.,  I  have  Tyrolese  alpine  parvidactylus 
from  Trafoi  which  have  the  cleft  much  deeper  than  any  of  my  southern 
marginellus.     I  am  unable  to  separate  these  insects,  although  I  have 
100  examples  of  the  two  forms  before  me — from  Denmark,  Germany, 
the  Alps,  Italy,  France,  Spain,  Dalmatia,  Greece,  Macedonia,  Smyrna, 
Amasia,  North  Persia  and  Saisan  (in  southwest  Siberia).     Of  course,  I 
readily  admit  that  extreme  examples  from  North  Germany  have  a 
very  different  appearance  from   the  lighter,  more  marked,  southern 
specimens,  especially  those  from  Spain  and  North  Persia.     Some  of 
my  Amasian  examples,  and  particularly  those  from  Siberia,  are  very 
light  brown.     In  other  Amasian  and  Persian  examples  the  second 
plumule  of  the  hindwing  has,  in  the  hind-marginal  fringes,  before  the 
tip,  a  pure  white  spot."      Zeller  remarks  concerning  denteUus,  Mann 
(supra),  from  Fiume,  that  he  has  a  ^  that  scarcely  differs,  from  parvi- 
dactylus ;  the  black  scale-tuft  on  the  third  feather,  however,  forms 
almost  a  triangle,  but  adds  that  such  specimens  occur  particularly 
among  the   ^  s.     He  further  remarks  that  his  example  belongs  to 
var.  b.     Having  summarised  the  published  facts  relating  to  the  sup- 
posed southern  and  eastern  forms  of  this  species,  we  give  the  descrip- 
tions of  the  doubtful  forms,  which  are  most  probably  referable  to 
paj-vidactyla.     These  are  : — 

a.  ab.  dentellut  (,  Mann),  Zell.,  "Linn.  Ent.,"  vi.,  p.,  366  (1862).— P.  denUUns, 
Mann,  from  Fiame,  one  s  ,  does  not  differ  sufficiently  from  P.  obscurus  to  consider 
it  distinct.  The  black  scale-tuft  of  the  3rd  plumule  is  somewhat  triangolar-sh^ed, 
but  such  examples  appear  also  with  us,  especially  among  the  <r  s.  My  specimen 
belongs  to  var.  b  (Zeller). 

This  appears  to  be  a  MS.  name  of  Mann's,  at  any  rate  we  fail  to 
trace  any  description  by  that  lepidopterist.  Var.  6,  to  which  Zeller 
refers  it,  is  diagnosed  as  "  digiti  tertii  medio  albido."  An  example  in 
the  Frey  collection  is  labelled  **P.  dent-ellus,  M.&nn  =  obscurus,  Zell. 
Croatica  (Groning)."  It  is  rather  small,  brownish  in  tint,  with  two 
distinct  transverse  lobal  lines;  the  outer  one  crossing  both  lobes;  the 
costal  edge  from  the  second  (inner)  lobal  line  to  apex,  white;  the 
inner  marginal  fringe  well-marked,  with  light  and  dark  latticings. 
The  hindwings  brownish -fuscous,  the  fringes  a  shade  darker;  the  scale- 
tuft  on  the  8rd  plumule  rather  long. 
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/3.  var.  {an  speo.  dUt.)  marginellm,  Zell.,  *' Isis,"  1847,  p.  903  (1847); 
•»  Linn.  Bat.,"  vi.,  p.  355  (1852);  H.-Sch.,  •*  Sys.  Bearb.,"  v.,  p.  372(1865);  Sfeaud., 
'*  Hor.  Soo.  Ent.  Boss.,"  zv.,  p.  425  (1880);  Stand,  and  Beb.,  "  Gat.,"  3rd  ed.,  p. 
72  (1901).  OhBcurus,  Zell.,  ''  Isis,'*  p.  38  (1847).— Nearest  related  to  P.  obtcurw, 
being  of  the  same  size,  or  only  a  trifle  larger.  The  differences  appear  to  be  as 
follows  :  (1)  The  forewings  split  almost  to  the  middle.  (2)  The  apper  lobe  of  the 
front  wings  narrower;  consequently,  the  first  white  transverse  line  is  somewhat 
shorter.     (3)  The  oosta,  between  the  two  white  transverse  lines,  is  edged  with  blaok. 

(4)  Behind  the  second  transverse  line  the  fringes  of  the  costa  are  more  narrowly 
white,  and  internally  edged  by  a  fine  blaok  line,  widening  somewhat  towards  the 
apex  (this  character  is  also  noticeable  on  the  underside,  where  the  apex  is  paler 
yellow-brown).  (5)  The  white  in  the  fringes  of  the  lower  lobe  forms  a  larger, 
more  complete,  white  spot  towards  the  front.  (6)  Before,  and  at  the  tip  of  the  drd 
plumule  of  the  hind  wing,  are  a  number  of  equally  long  white  scales,  placed  amongst 
the  black  ones ;  in  the  $  ,  these  are  more  abundant,  marginally,  between  the  blaok 
scale-tuft  and  the  base  of  the  plumule.  I  caught  three  $  s  near  Syracuse  towards 
evening,  on  the  grassy-slopes  of  the  ancient  Neapolis,  on  May  4th  and  23rd  ;  also  a 

(f  in  good  condition  near  Catania,  on  July  4th,  in  a  cultivated  field  between  lanes 
of  lava.  Loew's  specimen  from  Maori,  in  Asia  Minor,  which,  until  now,  I  had 
considered,  like  the  Sicilian  examples,  as  obseurus,  I  now  refer  to  margineUHS,  as 
the  more  marked  distinguishing  characters  were  either  not  well-marked,  owing  to 
the  condition  of  the  specimen,  or  misunderstood,  on  account  of  the  larger  upper 
lobe.  This  species  seems  to  replace  P.  obscurus  in  the  Mediterranean 
district  (Zeller). 

We  have  already  noted  Zeller's  further  remarks  on  the  insect, 
and  Staudinger's  important  and  extended  notes  thereon  have  already 
been  quoted  in  full  (antea  pp.  416-417).  Herrich-Schaffer  observes 
{Sys.  Bearb.f  v.,  pp.  872-8)  that  the  distinctions  which  Zeller  quotes 
do  not  appear  to  warrant  the  setting  up  of  marfjinellm  as  a  distinct 
species,  the  characters  appearing  more  or  less  in  all  the  large  and  quite 
fresh  examples  of  obscurus^  particularly  (1)  the  forewings  being  split 
almost  to  their  middle,  (2)  the  black  edging  to  the  costa  between 
the  two  white  transverse  streaks,  (8)  the  black  edging  to  the  white  costal 
fringe  of  the  apex  (Her rich -Schiiffer  did  not  find  that  this  white 
costal  edge  is  narrower,  nor  the  upper  lobe  smaller),  (4)  the  expansion 
of  the  white  longitudinal  patch  of  fringe  at  the  base  of  the  lower  lobe, 

(5)  the  white  scales  before,  and  at  the  apex  of,  the  drd  plumule  of  the 
hlndwings,  nor  does  the  latter  appear  to  have  a  blacker  scale-tuft  with 
more  white  scales.  Herrich-Schaffer  selected  some  of  the  larger  of  the 
Regensburg  obscurus,  and  Zeller  referred  these  to  marginellus,  Bebel 
writes  {Cat.  3rd  ed.,  p.  72) :  "Possibly  a  var.  of  parvidactyla ;  major, 
obscurior,  etc.     Sicily,  Spain,  Bithynia." 

y.  var.  {an  syn.  supr&)  hoffmanneeggi^  Moesch.,  **Berl.  Ent.  Zeits.,"  x.,  p.  145 
(1866). — 18mm.  Alis  anticis  pallidefuscis, laciniis  albidostrigatis,  ciliis  dorsalibus  in 
medio  et  ante  apicem  laciniae  posterioris  linea  albida.  Alis  posticis  f uscis,  digito  tertio 
albido  pulveruleato,  ante  apicem  utrinque  atro-squamato.  Subtus  digito  primo  ante 
apicem  albido.  AntennsB  black  and  white  ringed.  Palpi  brown,  at  the  apex  and 
on  the  sides  sparsely,  beneath  evenly,  scaled  with  white.  Head  brown,  at  the 
base  of  the  antennee  a  single  white  spot.  Thorax  brown,  sparingly  scaled  with 
white.  Abdomen  brown,  each  segment  with  two  white  dashes  approaching  each 
other  anteriorly,  the  anal  tuft  brown,  mixed  with  white ;  beneath  each  segment 
bordered  with  white,  posteriorly  divided  in  the  centre  by  a  longitudinal  white  stripe, 
sides  with  white  scaling.  Front  and  middle  legs  brown,  with  the  tibite  finely  dusted 
with  white,  tarsi  spotted  with  white.  Hindlegs  with  almost  white  tibiae,  the  tarsi 
brown,  with  four  broad  white  riags.  Forewings  dark,  dirty  grey-brown,  sparingly 
dusted  with  white.  The  upper  lobe  with  two  white  transverse  lines,  the  apex  dark- 
brown  in  the  middle,  costa  and  inner  margin  white.  The  fringes  of  the  inner 
margin  from  base  of  fissure  to  beyond  first  transverse  line  white,  beyond  this 
brown  and  only  below  the  outer  transverse  line  narrowly  white.  Base  of  fissure 
margined  with  white.     The  fringes  of  the  costa  of  the  lower  lobe  white  at  the  base, 
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both  white  transverse  lines  distinct,  the  first  entering  the  fringes  of  the  inner 
margin,  the  onter  one  hardly  perceptibly  separated  from  an  elongated  white  spot 
in  the  fringes,  the  inner  marginal  fringes  from  the  base  of  the  fissure  to  the  first 
transverse  line  whitish,  some  white  scaling  also  at  the  apex,  The  three  plomules 
of  the  hind  wings  dark  red-brown,  the  third  dusted  with  white,  scaled  witii  black 
and  brown  before  the  apex.  Fringes  grey- brown,  white  at  the  apex  of  third 
plumule.  All  the  wings  brown  beneath,  the  spots  pure  white,  the  first  plumnle 
of  hindwing  broadly  white  before  the  apex,  the  fringes  on  both  sides  to  the  same 
extent  whitish.  The  third  plumule  quite  white  before  the  apex  with  a  broad 
spot  of  black-brown  scales.  This  species  is  distinguished  from  fk\l  its  relatives  by 
its  abnormal  ground-colour  ;  according  to  Dr.  Wocke,  it  occurs  also  in  the  soath 
of  France,  but  is  not  yet  described,  and  I  name  it  after  Graf  von  Hoffmannsegg. 

EoGLAYiNo. — The  eggs  are  laid  singly,  on  the  hairs  on  the  upper 
surface  of  the  leaves  of  Hieracium  pilosella,  about  halfway  up  the  hair,  or  a 
little  higher.  On  June  24th,  1905,  I  took  a  $  of  this  species,  and  two 
or  three  J"  s.  They  were  swept  from  the  short  turf  in  places  where 
H,  pilosella  was  growing.  The  moths  were  sleeved  over  a  plant  of  H. 
pilosella  and  a  piece  of  thyme,  and,  on  June  29th,  at  4.15  p.m.,  I  noticed 
that  the  moths,  of  which  there  were  then  only  two  left,  were  paired.  The 
^  was  hanging  from  the  $  in  the  usual  Alucitid  manner,  but  was  also  cling- 
ing to  the  muslin  of  the  sleeve.  When  i  saw  them  again  at  7.40  p.m. 
they  had  separated,  and  I  fancy  they  must  have  been  disturbed.  On 
July  2nd,  ova  were  found  on  the  sleeved  plant  of  Hieiadum^  but  none 
on  the  thyme.  The  eggs  were  all  attached  to  the  long  hairs  (near  the 
summit)  which  grow  on  the  upper  surface  of  the  Hieracium  leaves. 
These  eggs  subsequently  proved  infertile,  but  they  showed  the  position 
and  situation  in  which  this  species  lays  its  eggs.  Acting  on  the  know- 
ledge thus  gained,  I  visited  the  moth's  haunts,  fortunately  meeting 
with  Dr.  Chapman  on  the  way.  After  some  searching  we  found,  in  all, 
about  a  dozen  ova  on  the  Hieracium  leaves  in  the  position  above 
described.  This  was  on  July  5th,  and  ten  days  later  I  took  a  few  more 
ova  in  a  different  locality,  but  these  were  also  laid  in  the  same  position. 
The  egg,  as  already  noted,  is  laid  singly  at  the  end  of  one  of  the  hairs, 
on  the  upper  surface  of  the  leaf  of  H.  pilosella.  As  a  rule,  only  one  egg  is 
laid  on  one  plant.  It  reminds  the  observer  superficially  of  the  egg  of  the 
Lacewing  fly,  which  is  laid  at  the  summit  of  a  long  egg-stalk,  but  in 
this  case  the  egg  is  not  laid  actually  on  the  apex,  but  along  the  ter- 
minal portion  of  the  hair,  so  that  it  stands  well  off  the  surface  of  the 
leaf,  about  2mm.  That  portion  of  the  hair  to  which  the  egg  adheres 
seems  to  be  of  the  same  colour  as  the  egg  itself  (?  the  effect  of  the 
gum),  the  rest  of  the  hair  is  transparent.  The  egg  rests  with  its 
longer  axis  parallel  to  the  hair  (Sich).  On  July  6th,  1905,  a  search 
was  made  with  Mr.  Sich,  who  had  ascertained  that  the  eggs  were  laid  on 
the  hairs  of  the  leaves  of  H.  pilosella ;  we  both  found  several,  and  all 
were  laid  about  midway  up  one  of  the  long  hairs  on  the  upperside  of 
the  leaf;  the  hairs  beneath  may  also  have  them,  but  they  are  not 
easily  searched.  Several  eggs  were  pale,  nearly  white,  the  majority 
were  orange ;  one  was  darker  and  already  showed  the  black  larral 
head,  this  egg  hatched  on  July  6tb.  A  $  taken  on  Reigate  Hill  only 
laid  three  eggs,  one  being  ready  to  hatch  on  July  12th  (Ohapinan). 
The  following  particulars  of  three  ova  observed  closely  may  be 
interesting  : 
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(1) 

July    9th.  Colour  unchanged. 
,,    11th.        ,,  ,, 

,,    12th.  Showing    traces   of   deeper 

colour. 
„    18th.  Hatched. 


July  11th.  Still  orange,  no  head  show- 
ing yet. 
,,    12th.  Orange,  dark  head  showing, 
n    Idth.  Hatched. 

(3) 
July    9th.  Orange,  dark  head  showing. 
„    10th.  Hatched. 


(2) 
July   9th.  Orange,head  not  yet  showing. 

Other  dates  of  hatching  noted  are: — July  7th  (earliest),  9th  (2), 
22nd,  28rd  (2)  (latest).  I  presume  the  duration  of  the  egg  state  lasts 
about  ten  days,  but  have  no  actual  facts  to  go  on  (Sich). 

Ovum. — A  rather  large  Qgg,  especially  for  so  small  a  moth ;  the 
length  is  0'48mm.,  the  width  O'SOmm.,  and  the  height  0'27mm.,  with 
a  question  as  to  whether  the  end  view  is  not  circular  and  the  last  two 
measures  rather  those  of  slightly  different  eggs.  They  are  very  pale 
orange-yellow  when  laid,  and  become  brigh  cer  orange  as  they  mature.  The 
sculpture  is  in  very  irregular  polygons,  usually  hexagons,  but  very  far 
from  regular  ones ;  each  cell  about  0*025mm.  in  diameter,  they  appear 
quite  flat,  and  the  dividing  ribs  are  of  rectangular  section,  about  |  of 
the  diameter  of  a  cell  in  width,  and  perhaps  a  third,  or  a  quarter,  of 
their  width  in  height  (Chapman,  July  9th,  1905).  Longer  axis 
0*58mm. ;  shorter  axis  0*81  mm.  Shape  ovoid,  elongated  as  compared 
with  some  other  Alucitid  eggs,  the  poles  rounded,  scarcely  any  differ- 
ence between  them.  It  may  be  described  as  a  short  cylinder  with 
rounded  ends.  The  whole  surface  is  covered  with  a  network  of  more 
or  less  pentagonal  cells,  but  the  cells  are  not  much  raised  above  the 
general  surface.  The  cells  vary  in  size,  but  are  usually  about  0'02mm. 
or  0*08mm.  in  diameter.  The  micropylar  area,  measuring  about  0*06mm. 
in  diameter,  lies  on  the  upper  pole  of  the  ovum.  The  neat  rosette 
appears  to  consist  of  a  roundish  cell  with  a  prominence  in  its  centre, 
and  a  circle  of  six  similar  cells  around  it.  The  colour  of  the  newly- 
laid  egg  is  pale  ochreous,  and  the  surface  is  very  glossy.  In  some 
lights  the  egg  appears  of  a  greenish-grey  tint.  Later,  it  becomes 
deeper  in  colour,  and  before  hatching  assumes  quite  a  deep  orange 
(chrome-orange)  colour.  At  this  period  the  head  of  the  larva  is 
visible  within  the  Qgg  as  a  large  dark  spot  (Sich). 

Habits  of  larva. — When  hatching,  the  larva  bites  a  hole  in  the 
wall  of  the  egg,  usually  just  below  the  upper  pole.  It  does  not  devour 
the  egg-shell,  which  is  left,  fairly  entire,  upon  the  hair  on  which  it  was 
laid.  On  July  7th,  1906,  just  before  midnight,  I  was  fortunate  enough 
to  see  a  larva,  newly- hatched,  in  the  act  of  crawling  down  the  hair  on 
which  the  egg  had  been  laid.  It  wandered  to  the  edge  of  the  leaf  and 
back  again  to  the  centre,  subsequently  up  to  the  apex,  and  finally  down 
to  the  base  of  this  outer  leaf.  It  then  climbed  over  a  leaf  nearer  the 
centre  of  the  plant,  and  at  last  disappeared  between  this  leaf  and  the 
innermost,  and  youngest,  leaf  of  the  plant.  This  occupied  one  hour 
and  thirty-five  minutes.  At  10  a.m.  on  the  8th,  I  could  see  no  signs 
of  the  larva,  but,  on  the  day  following,  I  noticed  the  fluff  of  the  inner- 
most leaf  of  the  plant  had  been  removed  from  a  small  space,  and  the 
substance  of  the  leaf  seemed  to  have  been  attacked.  On  July  10th, I  took 
the  larva  out  of  its  burrow ;  it  had  grown  quite  fat,  and  its  body  was  as 
wide  as  its  head,  but  it  was  still  in  the  first  instar, though  2^  days  old. 
July  18th,  resting  in  the  central  shoot  with  head  uppermost,  but,  after 
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being  slightly  disturbed  by  my  efforts  to  view  it,  the  larva  tamed 
round  and  went  head  downwards  into  the  shoot.  Next  day  the  larva 
had  left  its  first  burrow,  and  was  now  feeding  at  the  base  of  the  8rd 
leaf  from  the  centre  of  the  plant,  and  had  spun  a  slight  web  of  silk, 
mixed  with  the  hairs  of  the  Hierachtm  and  debris.  I  put  it  under  the 
microscope  ;  it  was  still  in  the  first  instar — 6^  days  old.  By  this  time 
several  of  the  other  eggs  had  hatched.  In  nearly  all  cases  the  lar\'a 
finally  made  its  way  into  the  heart  of  the  plant,  and  burrowed  down, 
a  little  over  its  own  length,  at  the  base  of  the  innermost  leaf.  In  one  or 
two  cases,  where  the  heart  was  a  poor  one,  the  larva  lived  on  the  upper 
surface  of  the  youngest  leaf,  hiding  in  the  still-rolled  edge  of  the  leaf. 
At  first  the  larvte  scrape  off  the  fluff,  usually  from  the  underside  of  a  leaf  at 
its  base,  and  eat  the  green  substance,  but, afterwards,  burrow  downwards 
as  already  mentioned.  Apparently  it  is  only  quite  late  during  the 
1st  stadium  that  the  larva  spins  any  covering  over  its  burrow,  perhaps 
only  when  about  to  undergo  ecdysis.  The  hairs  of  the  plant  and  the 
fluff,  however,  hang  about  the  dwelling.  The  only  other  outward  sign 
of  its  presence  is  the  brown  excrement  that  clings  to  the  part  of  the 
plant  attacked.  However,  it  must  not  be  forgotten  that,  at  this  stage, 
the  dwelling  required  by  the  larva  is  so  small  that  it  is  practically 
invisible  without  a  lens,  as  usually  it  is  only  the  top  of  it  that  meets 
the  observer's  eye.  On  July  17th,  the  above-mentioned  larva,  at  this 
time  nine  days  old,  had  just  passed  through  its  first  ecdysis  and  was  there- 
fore in  its  second  stadium.  Though  the  head  is  lighter  in  colour,  the 
general  appearance  of  the  larva  is  not  altered.  I  must  have  destroyed  the 
silken  covering  of  this  larva's  burrow  in  getting  the  larva  out,  as  my  next 
note  concerning  it  states  that,  two  days  later,  it  had  spun  a  new  cover. 
A  second  larva,  which  hatched  on  July  10th,  had  assumed  the  second 
instar  on  the  21st  of  that  month.  A  third  example,  which  I  had  kept 
in  a  glass  tube  instead  of  sleeving  it  in  a  pot  on  the  growing  plants 
like  the  rest,  changed  its  first  skin  on  July  2drd.  On  July  27th,  the 
plant  in  which  the  first- mentioned  larva  had  been  living,  showing  signs 
of  failing,  I  took  out  the  larva  and  placed  it  on  a  fresh  plant.  The 
vacated  burrow  showed  that  the  larva  had  entered  the  stem  of  the 
plant  at  the  base  of  the  leaf,  not  that  it  had  actually  bored  into  the 
stem,  but  had  eaten  out  a  deep  irregular  groove  running  perpendicu- 
larly down  the  stem  to  the  distance  of  about  8mm.  My  observations 
were  now  somewhat  interrupted.  On  August  1st,  I  made  a  search  for 
two  of  the  larvaB  which  had  been  on  plants  in  the  same  pot.  I  could 
not  find  either  of  them,  and  concluded  that  they  had  ceased  feeding, 
and  would  hybernate  in  the  second  instar.  The  slow  growth 
of  the  larvse  convinced  me,  even  when  they  were  in  the  first 
stadium,  that  none  of  them  would  yield  August  imagines.  I  searched 
again  in  another  pot  on  August  6tb,  and  then  found  No.  10  larva 
(hatched  July  22nd).  This  was  in  a  burrow  similar  to  that  just 
described  in  the  second  instar,  and  very  stout.  This  was  the  last 
larva  I  saw  in  1905.  From  time  to  time  I  searched  the  pots,  but 
could  not  see  either  lar\'8e  or  any  traces  of  them.  The  pots  were 
plunged  in  earth  in  the  garden,  November  6th.  The  following  notes 
may  be  of  interest : 

July  10th. — ^No.  3  larva  still  feeding  at  base  of  innermost  leaf. 
July  12th. — No.  3  not  visible. 

July  13th. — No.  3.    After  dissecting  plant,  found  it  at  the  base  of  one  of  the. 
rather  outer  leaves.    Transferred  it  to  another  plant. 
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July  14th. — No.  3  in  heart  of  new  plant,  burrowing,  head  downwards,  under  a 
covering  of  silk,  Hieracium  hairs,  and  ddbris,  i.e.,  bits  bitten  off  the  plant. 

July  13th. — Ho,  5  larva.  The  eggshell  is  empty.  Larva  invisible.  Later, 
found  it  on  the  underside  of  a  lower  leaf,  but  lost  it  while  endeavouring  to  transfer 
it  to  the  heart  of  the  plant. 

July  14th. — No.  5  feeding  in  heart  of  plant,  to  which  it  has  found  its  way 
since  yesterday. 

July  27th. — The  plant  in  which  larva  No.  4  was  living  is  dying,  and  I  found 
the  larva  wandering  over  a  leaf,  evidently  seeking  a  new  plant. 

Like  most  larvaB,  these,  when  crawliDg,  always  spun  a  thread  along 
which  they  could  walk  in  safety.  As  they  walk,  the  head  is  moved 
from  side  to  side,  and  thus  a  sort  of  silk  ladder  is  formed.  The  line 
thus  traced  by  the  spinneret  generally  contains  a  number  of  irregular 
figures  of  8  and  letters  U  (Sich).  A  larva  left  the  egg  on  July  6th,  1905, 
at  9.80  a.m.,  and  commenced  to  wander  over  the  top  of  the  leaf,  shortly 
turning  basewards,  and  then,  reaching  an  edge  of  the  leaf,  went  beneath 
it ;  then  it  travelled  towards  the  tip,  the  leaf  being  a  quite  mature  one ;  at 
11  a.m.,  the  larva  was  found  after  some  search,  apparently  resting 
satisfied  amongst  the  hairs  close  to  the  base,  on  the  upper  surface  of  a 
rather  younger  leaf,  really  quite  in  the  centre  of  the  plant;  it  was  in 
the  same  position  at  12  (noon),  but  at  1.20  p.m.  could  not  be  found  ; 
it  was  certainly  not  on  either  surface  of  a  leaf,  nor  in  any  easily  seen 
axillary  position  (Chapman,  July  6th,  1905).  Another  larva,  hatched 
July  12th,  was  isolated  in  a  glass-tube  on  a  leaf  of  its  foodplant. 
When  it  hatched,  it  crawled  about  ibe  leaf,  and  then  was  observed  at  the 
cut  base  of  the  leaf,  where  it  was  seen  several  times  at  a  few  hours* 
interval ;  it  then  wandered  off  on  the  glass  of  the  tube.  The  leaf  was 
a  fresh  one,  put  in  at  the  time  of  placing  the  egg  in  the  tube.  The 
larva  was  then  preserved,  July  15th,  1905,  on  a  slide  in  Farren's 
medium.  It  was  then  seen  that  the  impression  that  it  had  eaten  nothing 
was  correct,  although  it  was  left  two  days  in  the  tube  (Chapman). 
On  April  27th,  1906,  I  observed  a  patch  of  Hieracium  amongst  some 
fir-trees,  near  Guene  Vieille  (two  mil^s  from  Ste.  Maxime);  the  plant  was 
very  like  my  idea  of  H,  pilosella,  only  the  leaves  (and  the  whole  plant) 
are  very  decidedly  larger  than  those  of  that  species  ordinarily  are  in 
England.  The  hairs  on  the  leaves  rather  larger  and  stronger,  white. 
The  flower-bud  just  discoverable,  2mm.  or  Smm.  across  in  the  centres 
of  the  most  forward  plants.  On  one  of  these  I  found  a  ''plume*'  larva, 
but  a  long  search,  and  destruction  of  a  good  many  plants,  afforded  no 
more.  Something  suspicious  about  the  centre  of  the  plant  attracted 
attention  to  it,  and,  pulling  the  youngest  central  leaf  (about  fin.  long), 
it  came  away  too  readily.  A  closer  look  now  showed  a  larva  in  the 
centre  of  the  plant,  under  a  sort  of  cocoon  or  tent.  The  larva  was 
thick,  short,  stubby,  and  white,  and  much  resembled  a  larva  of  some 
weevil.  It  was,  however,  lepidopterous ;  it  had  eaten  the  little  central 
button,  or  heart,  of  the  plant,  and  was  continuing  its  attack  on  the 
central  pith  below.  The  '*  cocoon  '*  was  merely  a  slight  felting  of  the 
white  hairs  of  the  central  parts  eaten,  to  a  great  extent  leaving  them 
where  they  would  have  been,  had  they  been  still  attached  to  the  young 
leaves  and  leaf-buds  from  the  central  eye  of  the  plant.  These,  however, 
had  disappeared,  and  the  cavity  so  left  was  occupied  by  the  larva.  No 
other  trace  of  larval  attack  was  discovered  on  this  or  neighbouring 
plants.  The  larva  itself  is  a  white  lethargic  maggot,  more  like  a 
coleopterous  than  lepidopterous  larva  in  general  aspect.     Its  method  of 
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feeding  is  clearly  very  similar  to  that  of  Fredericina  ealodactyla 
(zetterstedtii),  but  it  has  a  more  '* internal  feeding*'  facies  than  that 
larva,  except  that  it  has  fairly  well-developed  hairs.  I  thought  at  first 
that  the  lethargy  might  be  due  to  approaching  pupation,  but  I  observed, 
on  the  29th,  that  the  shortness  and  thickness  were  clearly  due  to 
sulkiness,  as  it  was  seen  later  to  crawl,  distinctly  more  stretched,  on 
its  foodplant,  and  is  now  ensconced  in  the  old  nest,  which  it  has 
enclosed  with  hairs  of  the  plant  and  frass,  in  a  sort  of  cocoon,  and  is 
quite  invisible  (Chapman,  April  27th-29th,  1906).  On  June  4th,  1906, 
I  spent  a  couple  of  hours  on  the  slopes  of  the  chalk  downs  at  Beigate, 
working  for  the  larvae  of  0.  parvidactyla.  Many  hundred  plants  of 
H.  pilosella  were  scrutinised;  one  of  the  first  showed  the  central 
upstanding  leaf  to  be  somewhat  limp,  and  it  came  away  readily  when 
pulled.  On  looking  closely,  the  centre  of  the  plant  was  seen  to  be 
occupied  with  some  loose  hairs  of  the  plant,  and  some  traces 
of  dark  frass  entangled  in  them  or  some  silk.  On  taking  the 
plant  up,  and  pushing  aside  this  central  debris,  a  larval  tail  was 
observed,  white,  with  a  dark  anal  plate.  Some  time  after,  a  plant 
was  found  with  the  leaves  a  little  stunted,  and  with  yellowish 
and  reddish  tinting,  and,  in  the  centre,  a  slight  dome  of  brown 
frass,  apparently  spun  together,  which  included  in  its  level  a  flower-bud 
(or  the  top  of  one).  This  covering  of  frass  was  about  6mm.  x  6mm., 
the  bud  nearly  8mm.  across.  When  opened,  this  was  not  the  top 
of  a  cocoon,  but  had  further  frass  packed  under  it,  over  a  burrow, 
passing  down  into  the  root,  and  containing  a  larva,  which,  however, 
afterwards  died.  The  search  revealed  nothing  further,  though  furnish- 
ing frequent  disappointment  in  plants  showing  the  results  of  various 
accidents  and  injuries,  which  always  proved  to  be  caused  by  something 
that  was  not  parvidactyla.  The  larva  burrows  into  the  centre  or 
pith  (?)  of  the  plant,  making  a  burrow  apparently  little  more  than 
twice  its  own  length,  and  placing  the  frass  on  top,  with  the  displaced 
hairs  of  the  plant  (they  are  very  thickset  on  parts  of  the  plant  not  yet 
expanded),  and  more  silk,  the  whole  being  very  inconspicuous  or 
invisible,  probably  quite  so  until  the  larva  is  about  fuUfed.  These 
larvae  were  identical  with  that  found  at  Ste.  Maxime.  They  have,  to 
an  extreme,  the  aspect  of  internal  feeders,  something  like  Hepiahu,  as 
if  a  set  of  whitish  fat-masses  lay  beneath  a  delicate  colourless  skin.  The 
hairs  are  long  and  dark  (Chapman,  June  1th ,  1906) .  Hofmann  discovered 
the  larva  on  June  2nd,  1897;  it  was  then  nearly  fullfed,  and  had  bored 
deeply  into  the  heart  of  a  plant  of  Hieracium  pilosella,  eating  out  this 
right  down  to  the  root,  so  that  the  small  leaflets  of  the  shoot  had  become 
withered,  the  only  sign  of  the  presence  of  the  larva.  [Frey  says  that 
he  found  larvae  in  the  main  stem  of  Stachys  alpina,  well  on  in  the  second 
half  of  April,  although  Zeller  bred  it  from  Hiei'acium  pilosella  with 
Oxyptilius  pilosellae.  Leech  sa)  s  that  the  larva  feeds,  in  April,  in  the 
young  leaves  of  Stachys  alpina,  and  in  the  autumn  in  the  heads  of 
Marruhinm,  This  is,  no  doubt,  merely  copied  from  other  authors 
without  acknowledgment.  We  think  the  larva  found  by  Frey  certainly 
belonged  to  another  species.] 

Larva. — First  instar  (newly-hatched) :  Orange-yellow  in  colour, 
with  some  very  decided  orange  material  in  the  fore  part  of  the 
alimentary  canal.  It  is  about  1mm.  long,  and  has  long  hairs.  The 
head  is  black,  the  prothoracic  plate  is  of  the  same  colour  as  the  rest  of 
larva,  and  is  broad  in   the  middle  and  narrow  at  the  ends.     The 
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trapezoidals  are  well  separated,  ii  having  the  longest  hair ;  iii  has  a 
very  long  hair,  nearly  0'25mm.  long ;  iv  and  v,  the  anterior  (v)  much 
the  higher,  and  with  the  shorter  hair;  long  hairs  also  at  posterior  ex- 
tremity. Later,  it  is  still  about  1  mm.  in  length,  with  dark  head,  but  other- 
wise only  slightly,  if  at  all,  tinted  with  yellowish.  It  has  long  colourless 
hairs,  that  on  tubercle  ii  on  the  last  segment  being  about  O'Smm.  long. 
The  hair  on  i  is  comparatively  short,  about  0'06mm.  long,  straight, 
porrected,  a  little  swollen,  and  perhaps  inclined  to  be  bifid  at  the  tip ; 
that  on  ii  is  directed  upwards  and  backwards  in  a  flowing  curve,  at 
least  on  the  abdominal  segments ;  that  on  iii  is  a  long  hair,  directed 
outwards  and  slightly  forwards,  about  0-27mm.  long  ;  those  on  iv  and 
v  are  shorter,  the  front  one  much  higher  than  the  posterior,  and  on  a 
separate  base,  rather  shorter  than  the  posterior  one,  which  is  about 
0'17mm.  long,  and  is  directed  outwards  (hardly  backwards);  the  lower 
setffi  are  a  short  hair,  and  a  very  short  one,  apparently  vii,  at  base  of 
prolegs.  The  pro  thoracic  and  8th  abdominal  spiracles  are  very  large 
and  prominent  (Chapman,  July  15th,  1905).  The  newly-hatched 
larva  measures  l*2mm.  in  length.  The  body  is  fairly  cylindrical,  but 
tapers  towards  the  anal  extremity.  Segmental  divisions  well-marked. 
The  spiracles  are  lar^e  and  elevated.  The  tubercles  are  also  large, 
especially  iii.  The  very  long  hairs  are  conspicuous,  especially  at  the 
anal  extremity.  The  head  is  large  (width  about  0*2mm.)  and  rather 
flat ;  shining  brown  with  a  strong  ochreous  tinge ;  the  borders  of  the 
clypeus  very  dark  brown.  Body  of  the  larva  bright  yellow-ochreous. 
The  thoracic  shield  dark  ochreous.  A  plate  on  the  dorsum  of  the  9th 
abdominal  segment,  and  the  anal  shield,  very  dark,  almost  black.  The 
tubercles  are  dark,  and  the  hairs  grey  (semitransparent).  There  are 
some  dark  ochreous  markings  in  the  dorsal  and  lateral  areas.  The  legs 
are  long,  but  the  claspers  are  rather  short,  and  have  no  crotchets  except 
the  anal  pair,  which  has  three,  or  sometimes  only  two,  black  ones  on 
each  clasper.  First  instar  (7 J  days  old) :  Length  about  l"6mm.  Head 
dark  brown,  body  stout,  paler  than  when  newly-hatched,  and  more  maggot- 
like. The  hairs  much  covered  with  dirt  (?  the  dried  juice  of  the  tiieracuun). 
The  head  carries  two  long  hairs,  one  on  each  of  the  lobes  near  the 
clypeus,  and  a  few  shorter  ones.  The  skin  of  the  body  is  covered  with 
spicules.  The  prothoracic  shield  has  a  front  row  of  hairs,  the  two  outer- 
most being  the  longest,  and  there  are  two  very  long  hairs  on  its 
posterior  border.  All  the  tubercles  are  simple  and  separate,  but  i  and 
ii  are  close  together,  and  so  are  iv  and  v.  On  the  meso-  and  meta- 
thorax  i,  ii,  and  iii  are  more  or  less  in  a  line.  On  the  abdominal 
segments,  i  and  ii  are  always  very  close  together.  All  the  hairs  are 
smooth,  i  carries  a  short  hair  (0*06mm.),  flattened  at  the  tip  anddistinctly 
notched.  This  hair  is  directed  forwards,  even  on  the  8th  abdominal 
segment,  and  therefore  soon  gets  spoilt,  or  even  broken,  when  the  larva 
takes  to  burrowing.  Most  of  the  other  hairs  run  to  a  fine  point,  ii 
carries  a  long  hair,  about  0*2mm.,  directed  forwards  on  the  thorax  and 
backwards  on  the  abdomen  ;  iii  carries  also  a  long  hair,  about  0'2mm., 
and,  on  the  meso-  and  metathorax,  iii  has  a  very  small  tubercle  carrying 
a  very  short  hair  close  behind  it ;  iv  and  v  are  both  subspiracular,  the  front 
one  (v)  having  a  short  hair  directed  forwards,  and  the  other  (iv)  a  longer 
hair  directed  backwards.  I  believe  vi  to  be  absent,  but  vii  is  represented 
by  one  small  tubercle  with  a  very  short  hair,  and,  just  behind  it,  a 
larger  tubercle  with  a  much  longer  hair.     There  are  no  properly  so-called 
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secondary  hairs,  bat  there  are  one  or  two  hairs  to  each  segment  in  the 
ventral  area.  The  most  striking  point  in  the  hairs  of  this  instar  is  the 
extraordinary  length  of  those  of  tubercle  ii  on  the  8th  and  9th  abdominal 
segments ;  these  hairs  extend  to  a  length  of  0*4mm.,  nearly  half  the 
length  of  the  newly-hatched  larva.  The  hairs  of  the  first  instar  are 
actually  very  little  shorter  than  those  of  the  second  instar,  and  therefore 
very  much  longer  in  proportion  to  the  size  of  the  larva.  Second  instar  : 
Width  of  head  O'dmm.  Length  of  larva  rather  over  2mm.  Rather 
stout  and  maggot-like.  Head  brown,  suture,  clypeal  borders  and  ocelli 
dark  brown.  Body  pale  whitish-ochreous,  much  attenuated  posteriorly, 
segmental  divisions  well-marked.  Thoracic  shield  deep  ochreous,  with 
a  faint  pale  line  running  down  the  centre.  Anal  shield  also  deep 
ochreous.  Head  smooth,  shining,  with  a  long  hair  on  each  side,  not 
far  from  the  clypeus,  and  several  shorter  hairs.  Thoracic  shield  with 
a  front  row  of  six  hairs,  the  two  outermost  much  the  longest,  a  pair 
of  short  hairs  in  the  centre,  and  two  very  long  hairs  on  its  posterior 
border.  The  prothoracic  spiracle  is  large  and  tall,  dark- bordered ;  the 
abdominal  spiracles  are  also  large  and  elevated.  The  skin  of  the  larva 
is  very  strongly,  and  rather  coarsely,  spiculated.  No  proper  secondary 
hairs.  The  tubercles  are  single-haired,  all  quite  separate,  small,  and 
little  elevated,  iii  being  the  largest.  On  the  meso-  and  metathorax,  i, 
ii,  and  iii  are  nearly  in  line ;  iii  has,  just  behind  it,  a  very  small  tubercle 
with  a  very  short  hair.  On  the  abdominal  segments,  i  and  ii  are  close 
together  and  fairly  in  the  centre  of  the  segment ;  i  carries  a  short  hair, 
about  O'OTmm.,  flattened  towards  theapex,  which  is  shallowly  notched ;  ii 
has  a  long  hair,  about  0*2mm.,  running  to  a  fine  point.  On  the  9th 
and  10th  abdominal  segments,  ii  carries  a  very  long  hair,  about  0'46mm. 
in  length  ;  iii  bears  a  bair  similar  to  that  of  ii ;  iv  and  v  are  quite 
separate,  the  front  one,  v,  carries  a  short  bair  (0*06mm.)  with  blunt  tip, 
and  the  other,  iv,  bears  a  longer  hair  with  a  pointed  tip,  about  0'15mm. 
in  length.  On  the  thoracic  segments,  this  group  consists  of  three 
tubercles;  here  v,  instead  of  being  above  and  in  front  of  iv,  appears  to 
have  dropped  down  to  just  below  iv,  while  the  third  member  of  the 
group  is  close  behind  iv,  and  bears  a  very  short  bluntly- tipped  hair 
about  half  as  long  as  that  of  v.  On  the  thoracic  segments,  some 
way  below  iv  and  v,  is  a  pair  of  tubercles,  the  front  one  with  a 
short  hair,  and  the  posterior  with  a  bair  double  that  of  the  front 
one.  On  the  abdomen,  vi  is  a  small  tubercle  with  a  short  hair; 
vii  is  a  group  of  three  tubercles,  a  moderate  one  with  a  hair 
about  O'OTmm.  and  two  small  tubercles  with  very  short  hairs. 
The  legs  are  rather  long,  but  the  ventral  claspers  are  very  short,  and 
without  any  crochets,  except  the  anal  pair,  which  bears  three  very 
large  crochets  on  each  clasper ;  they  are  placed  at  about  equal  distances 
apart,  and  the  hooked  ends  are  directed  forwards  (Sich).  .^  lldrd  instar 
(after  hybernation):  8mm.  long;  the  head  brown,  darker  on  the 
posterior  margin,  prothoracic  shield  brown,  shining,  undivided; 
on  the  dorsum  of  the  9th  abdominal  segment  is  a  brown,  strongly 
chitinous,  bristly,  transverse  plate  ;  the  horse-shoe-shaped  depressions 
between  the  dorsal  warts  are  absent ;  anal  shield  and  warts  as  in  the 
fuUgrown larva  (Hofmann.  May  26th,  1898).  Pmidtimaie in^ar :  5mm. 
long ;  a  brown  thoracic  shield,  divided  by  a  fine  bright  line ;  on  the  other 
hand,  the  brown  transverse  plate  of  the  9th  abdominal  segment  has 
disappeared,  and  is  replaced  by  the  ordinary  warts ;  all  else  as  in  the  full- 
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grown  larva  (Hofmann .  Same  larva,  June  28th,  1898) .  Length  5mm . , 
thickness  2mm.,  diminishing  to  each  end ;  the  hairs  on  tubercle  ii  are 
nearly  1mm.  long;  that  on  i  is  short,  and  arises  close  to  ii;  that  on  iii 
is  about  0*6mm.  long.  The  spiracles  are  faintly  rufous,  iv  and  v  are 
in  usual  positions,  apparently  on  separate  bases  and  a  little  way  apart, 
V,  about  0*7mm.,  directed  outwards,  iv  shorter  and  directed  forwards, 
vi  is  solitary,  towards  middle  of  segment,  directed  backwards.  There 
are  no  secondary  tubercular  hairs,  but,  on  the  dorsum,  are  a  good 
many  secondary  skin-hairs.  The  head  is  pale  brownish,  with 
darker  markings  at  back  and  marginally.  There  are  indications 
of  dark  longitudinal  lines  above  vi,  and  along  spiracles,  forming 
a  broadish  mark  at  spiracles,  wanting  behind  and  narrow- 
ing forwards ;  a  faint  line  through  iii,  and  a  similar  one  half- 
way between  it  and  ii.  Between  i  and  ii,  dorsally,  is  a  small  dark 
mark,  somewhat  horse-shoe-shaped,  with  convexity  forwards ;  le^s 
colourless ;  a  few  brownish  marks  on  prothoracic  plate.  Other  details 
want  a  better  lens  (Chapman.  April  27th,  1906).  Final  imtar  : 
6mm.  long ;  sluggish,  stouter  than  the  larva  of  (>.  pilosellaey  dirty 
yellow  in  tint  (whilst  that  of  O.  pilosellae  appears  whitish -yellow) ;  tbe 
skin  is  smooth,  without  tbe  white  knobbed  bristles  of  O.  pilosellae 
larva.  Head  bright  brown,  shining ;  prothoracic  shield  yellow,  with 
two  black  spots  on  each  side  of  the  hind  margin ;  both  are  strongly 
bristly.  The  very  characteristic  anal  shield  is  large,  semicircular, 
yellow,  thickened  with  brown  on  the  hind  margin,  and  thickly  covered 
with  numerous,  bristly,  little  tubercles;  also  numerous  bristles  are 
scattered  over  the  surface  of  the  claspers.  The  tubercles  are  brown  on 
the  back  (i  and  ii),  standing  closely  together,  each  with  a  strong  brown 
hair ;  on  the  sides,  on  the  other  hand,  the  hairs  of  the  tubercles  are 
whitish,  as  in  the  larva  of  0.  pilosellae.  Between  the  dorsal  tubercles 
on  each  segment,  is  a  small  horse- shoe-shaped  depression,  open 
posteriorly.  Spiracles  finely  ringed  with  black.  Thoracic  legs  small, 
light  brown ;  abdominal  prolegs  very  small,  yellow,  with  few,  or  not 
any,  booklets  on  the  sole.  Anal  claspers  still  more  ill-developed 
(June  2nd,  1897.  Hofmann).  The  setae  are  long ;  those  on 
tubercle  ii,  on  the  middle  abdominal  segments,  being  l*75mm. 
long;  slender,  dark  basally,  but  for  the  greater  part  of  the  length 
colourless.  The  prothoracic  plate  has  the  usual  six  hairs  on  each  side, 
the  end  ones  of  tbe  back  row  being  the  smallest,  the  longest  about 
0'8mm.  The  plate  is  rather  square-ended,  has  a  median  pale 
suture,  with  some  spots  of  clouding  along  it,  especially  at  posterior 
margin,  and  a  patch  of  dark  in  usual  site  of  dark  mark  in 
Platyptiliids.  Spiracle  large,  thimble- shaped,  a  group  of  three  hairs  in 
front  of  it,  two  front  ones  above  each  other,  length  about  0*4mm.  No 
hairs  at  base  of  leg,  about  0*26mm.  This  segment  has  four  secondary 
hairs  below  spiracle,  and  four  between  legs  and  the  two  basal  hairs.  Meso- 
thorax  has  the  usual  four  pairs  of  hairs  (the  third  pair  with  accessory), 
each  pair  on  a  plate  of  its  own,  no  skin-points  being  between  them, 
but  the  plate  is  weak  and  colourless — the  1st  hair,  with  wide  divided 
point,  about  0-5mm.,  the  2nd  about  l*4mm.,  Srd  with  bifid  point, 
0'4mm.,  4th  l'2mm.,  6th  0-8mm.,  6th  0*7mm.,  the  accessory,  with  a 
bifid  point,  O-Smm.,  on  7th  and  8th  0'8mm.  and  0'6mm.  This  seg- 
ment (mesothorax)  has  about  29  secondary  hairs  on  either  side,  not 
symmetrically  arranged,  but  none  on  txoti^  ^^^  ^^  segment,  except 
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dose  to  tubercles.  The  metathorax  appears  to  be  identical,  and  has 
about  86  secondary  hairs  on  each  side.  On  the  abdominal  segments,  i 
and  V  (the  front  one  of  subspiraculars)  have  widely  divided  ends,  the  rest 
end  in  more  than  usuaUy  long,  flowing,  slender  filaments ;  i  and  ii  are  on 
a  single  plate,  about  0*4mm.  between  these  and  those  of  opposite  sides; 
on,  say,  the  4th  abdominal  segment,  the  seta  on  i  is,  in  length,  about 
0'5mm.,  ii  about  l-6mm.,  iii  about  l'8mm.,  iv,  O'Smm.,  v,  0*85mm., 
yi,  0'd5mm.,  of  vii,  the  longest  (the  posterior)  is  about  0*6mm.,  the  two 
front  ones  0'85mm.  and  0*1 5mm.  respectively.  The  secondary  hairs  are, 
to  some  extent,  grouped  ;  some  20  or  25  form  an  oval  on  the  dorsum, 
including  i  and  ii  of  both  sides,  with  centre  clear,  but  one  or  two  hairs 
inside  the  tubercular  plate;  6  or  7  are  grouped  near  iii,  and  8  or 
10  about  iv+v,  which  are  close  together,  apparently  on  one  plate, 
immediately  below  spiracle;  there  are  others  about  vi  and  vii,  and 
4  or  5  scattered  separately  along  posterior  portion  of  segment.  On  the 
abdominal  segments  7  and  8  (with  prolegs),  vii  is  represented  by 
two  hairs  only ;  three  are  present  on  the  1st  and  2nd  abdominals,  and 
there  is  a  ventral  hair  (about  0*I4mm.)  on  all  segments,  on  the  2nd- 
6th  abdominal  segments  just  inside  proleg.  There  are  here  also  a  few 
secondary  hairs.  The  hairs  have  the  same  arrangement  on  the  9th,  except 
that  vii  appears  to  be  absent.  On  the  10th  abdominal  segment  there  are 
no  hairs,  except  ten  on  the  bases  of  the  claspers,  and  on  the  anal  plate 
(which  is  large,  0*8mm.  across,  transverse  in  front,  semicircular  behind). 
The  latter  has  six  hairs  on  the  outer  border  on  each  side,  and  two  inside 
these  in  front.  A  number  of  (black)  dark  spots  are  scattered  over  the 
disc,  larger  centrally ;  there  are  six  or  eight  similar  spots  centrally  on  the 
9th,  and  one  outside  ii,  three  or  four  smaller  on  the  8th,  and  one  or  two  on 
the  7th  abdominal ;  these  are  similar  to  the  dark  spots  on  the  prothoracic 
scutum.  The  secondary  hairs  are  very  short,  and  vary  little  in  length, 
though  a  few  of  the  shortest  may  be  as  short  as  0'04mm.,  and  the 
longest  0*08mm.  They  are  broad,  and  widen  equally  towards  bases 
and  tips,  the  tips  bein^  usually  darker,  and  terminating  in  two  to  four 
sharp  points.  The  colourless  skin-points  are  very  inconspicuous ;  on 
the  posterior  portion  of  segments  they  are  round  nodules,  but  along 
the  front  they  carry  acute  points  directed  backwards;  these  are 
especially  strong,  and  slightly  tinted  on  prothorax.  The  distinctions 
between  front  and  back  of  segment  hold  throughout ;  even  the  front  of 
the  anal  plate  has  sharp,  and  the  posterior  margin  has  rounded,  points, 
but,  on  this  segment,  the  sides,  down  to  claspers,  also  have  the 
points  spiculated.  The  hooks  on  prolegs  vary  ;  in  one  specimen  each 
has  two,  including  claspers,  in  another  they  are  8,5;  4,4;  8,8;  4,6; 
claspers  8,4,  and  in  another  vary  from  2  to  4.  The  true  legs  are 
brown,  with  a  few  fine  bristles  and  a  sharp  claw.  The  spiracles  are 
raised  on  short  cones.  The  jaws  have  four  teeth,  or  five  if  inner 
rounded  one  is  counted.  A  central  eye- spot,  and  five  others  in  a  semi- 
circle round  it,  the  middle  one  decidedly  the  largest.  Labrum  with  two 
hairs  on  disc,  and  four  round  margin,  on  either  side  (Chapman.  May 
10th,  1906).  [The  head  black,  the  body  dusky  pale  green,  with  a  black, 
divided,  prothoracic  plate.  True  legs  black,  abdominal  prolegs  of  the 
colour  of  the  body,  with  black  hooks.  On  the  dorsum  of  each  segment 
are  four  similar  black  tubercles,  which  bear  a  stellate  tuft  of  strong 
bristles  ;  also  a  similar  row  of  tubercles  on  the  sides.  The  spiracles 
stand  out  conspicuously  (Frey.    From  larva  found  towards  end  of 
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April  in  main  sfcem  of  Stachys  alpina).  Apparently  this  has  nothing 
to  do  with  this  species,  although  it  is  the  description  quoted  in  all  our 
text-books.] 

Comparison  of  larva  of  Oxyptilus  parvidacttla  and  0.  pilosella. 
— The  larva  of  0.  parvidactyla  is  easily  separated  from  that  of  0. 
pilosellae,  as  follows :  (1)  By  the  absence  of  the  white,  knobbed,  bristles 
on  the  skin.  (2)  By  the  strong  brown  hairs  of  the  dorsal  tubercles. 
(8)  By  the  strong  characteristic  anal  shield  (Hofmann). 

PuPARiUM. — On  examining  the  specimen  (already  described  as  larva) 
on  May  15th,  1906,  I  found  it  had  pupated.  It  is  in  the  same  cavity 
in  which  the  larva  fed,  but  this  is  extended  upwards  into  a  rather 
wider  cavity,  covered  in  chiefly  with  the  leaf-hairs,  etc.,  of  the 
Hieraciuin,  forming  altogether  a  cavity  twice  as  long,  and  twice  as  wide 
(rather  more  above),  as  the  pupa.  This  is  able,  by  some  activity,  to 
travel  up  and  down  in  the  cavity ;  in  doing  so  it  uses  the  ample  supply 
of  hooks  it  has  at  both  extremities  and  dorsally,  and  makes  lateral  as 
well  as  dorso- ventral  curves,  but,  dorso-ventrally,  it  shows  no  indication 
of  the  somersault  movement  of  the  pupae  of  so  many  "  plumes. ' '  This  move- 
ment of  travelling  up  and  down  inthepuparium  is  similar  to  that  possessed 
by  *' micros,"  but,  there  being  a  special  set  of  implements  for  carrying  it 
out,  is  obviously  not  a  retained,  but  a  reacquired,  accomplishment,  as 
in  the  case  of  Macrothylacia  rubi,  Dimorpha  verskolora,  and  certain 
Sphinges  (Chapman.  May  15th,  1906.).  The  pupa  of  the  species  is 
also  very  remarkable,  usually  attached  to  the  underside  of  a  leaf  of  the 
foodplant,  in  the  manner  common  to  the  Alucitids,  among  the  loose 
torn-off  down  of  the  leaf  (Hofmann).  [The  deep  black'^  pupae  are  to 
be  found  on  the  underside  of  the  leaves  of  the  foodplant  (Frey).  This 
observation  apparently  does  not  apply  to  the  pupa  of  this  species.] 

FooDPLANTS. — Hieraciuin  pilosella  (Zeller),  H.  laevitjatum  (Crom- 
brugghe de  Picquendaele) .  [Marrubiuni  vuLyare  ( Frey,  confirmed  by  Glitz, 
Steudel,  and  Hofmann),  main  stem  of  Stachys  alpina  (Frey),  and  Thymus 
serpyllum  (Shuttle worth),  still  want  confirmation] .  Whether  Marrubium 
vulyare  is,  or  is  not,  a  foodplant  for  this  species  appears  to  us  to  be  open 
to  question.  It  is,  however,  noticed  by  many  German  authors ;  among 
others.  Glitz  mentions  larvae  as  not  rare  at  Herrenhausen  in  May,  the 
imagines  being  bred  in  June ;  and  the  statement  is  accepted  by  Crom- 
brugghe  de  Picquendaele,  who,  quoting  Disqu^,  says  {Rev.  Ent.  Soc. 
Xamur),  "  Hieracium  laeviyatum  and  also  Marrubium  vulgare,'*  but,  in 
answer  to  a  query  by  us,  states  {in  litt.)  that  he  himself  has  "  never 
seen  it  on,  or  among,  the  latter  plant.*'  We  cannot  believe  the  larva 
and  pupa  described  by  Frey  from  Stachys  alpina  have  anything  to  do 
with  this  species. 

Pupa.  —  6'5mm.  long;  I'Smm.  broad  at  widest  part.  Seen 
laterally  it  is  about  the  same  width  from  mesothorax  to  the  5th 
abdominal  segment.  Thence  it  diminishes  to  about  O-Tmm.  or 
0'6mm.  at  end  of  the  8th  abdominal ;  the  9th  abdominal  is  extended 
by  ventral  hooks ;  the  10th  abdominal  ends  in  a  hook  curled  round 
and  directed  dorsally ;  on  lateral  view,  this  seems  to  range  with 
hooks  formed  by  i  +  ii  on  the  preceding  segments;  it  is,  however, 
single  and  median.  Out  of  its  cocoon,  the  last  pupal  segments  are  curved 
forward,  so  that  this  hook  points  backward,  />.,  posteriorly ;  the  wings 
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reach  to  the  end  of  the  4th  abdominal  segment,  and  their  prolonged 
apices,  legs,  etc.,  to  the  end  of  the  5th  abdominal.  The  pupa  is  terra- 
cotta-coloured, with  a  dark  shade  down  each  side  of  dorsum,  darkest  on 
thorax,  and  some  dark  shading  down  antenna,  and  between  veins  of 
wings.  Seen  dorsally,  the  pupa  is  widest  at  mesothorax,  tapers 
slightly  to  5th  abdominal,  thence  more  rapidly.  The  head  is  rather 
bent  forward,  so  that  the  wing-spines  are  level  with  the  lower  margin 
of  eyes,  and  the  front  of  pupa  is  rather  blunt  and  truncate,  the 
thickest  part  of  the  pupa  being  only  0'5mm.  from  extreme  front.  The 
first  legs  reach  to  end  of  wings,  the  maxilla  disappearing  under  them  at 
about  two-thirds  of  their  length  ;  antenna  rather  shorter  than  first 
legs  ;  wing-veins  (some  of  them  very  obvious)  la,  16,  1,  2,  8,  and  two 
more  costal,  a  line  also  of  medio-cellular  veins.  There  are  certain 
hooks  on  the  head  that  are  especially  to  be  remarked.  Between  the 
jaws  and  the  maxillary  bases  is  a  diamond  of  labium  ;  above  these  the 
labrum,  and  above  this  a  square  piece,  the  clypeus ;  immediately  above 
this,  on  either  side,  are  two  minute  sharp  points,  brown  and  chitinous, 
on  a  thicker  pale  base;  they  point  directly  ventrally;  above  and  behind 
these,  and  external  to  them,  are  two  very  large  hooks,  curved,  and  with 
their  dark,  sharp,  spines  similarly  pointed  ventrally ;  just  below,  and  in 
front  of,  the  points,  along  hair  arises  (pointing  also  ventrally),  making  the 
process,  in  some  aspects,  like  a  part  of  the  process  of  the  8rd  abdominal 
in  Marasmarcha.  Then,  further  out  and  further  back,  in  line  with  outer 
margin  of  eye,  is  a  third  sharp  point  directed  ventrally.  These  three  pairs 
of  hooks  are  so  placed  as  to  enable  the  pupa  to  secure  a  hold  of  anything 
suitable  (like  the  silken  lining  of  its  cocoon),  and  to  pull  itself 
forwards,  or  at  least  hold,  during  further  movements.  There  are  also 
two  pairs  of  minute  hairs  on  (or  near)  the  clypeus,  and  another  large 
hair  behind  the  largest  hook.  The  two  hairs  on  this  hook  seem  to  be 
the  antennsB,  basal  pair,  and  the  outer  hook  is  on  the  antennal  scape  ; 
there  are  minute  sharp  points  to  each  of  the  first  three  joints  of  the 
fiagellum.  The  thorax  carries  the  usual  two  dorsal  flanges,  with 
three  hairs,  and  there  is  a  sharp  point  on  it,  at  its  highest  position  on 
mesothorax,  directed  backwards.  There  are  several  other  hairs  on  the 
pro-  and  mesothorax,  and  one  at  front  corner  of  metatborax.  These 
are  all  O-Bmm.  to  0-4mm.  long.  The  hairs  on  the  following  abdominal 
segments  are  all  short,  O'lmm.,  or  shorter.  The  hindwing  ends  just 
below  the  spiracle  of  the  2nd  abdominal.  On  the  8rd  abdominal 
segment  the  hairs  become  longer  again,  and  here  i  and  ii  have, 
between  them,  a  sharp,  dark,  chitinous  spine  ;  i  and  ii  rather  close 
together,  with  a  wide  space  between  them  and  those  of  opposite 
side;  iii  is  represented  on  the  1st  and  following  abdominal 
segments ;  iv  (0'2mm.)  and  v  (0'8mm.)  are  first  free  from  the  wing 
on  the  Brd  abdominal ;  on  the  4th  and  5th  abdominals,  the  dorsal 
spines  are  larger,  and  curved  a  little  outwards,  and  more  so  on  the 
6th,  7th,  and  8th  abdominals;  on  the  9th  abdominal,  absent,  or 
represented  by  a  dark  brown  point  beside  the  rather  long  hair 
(O'Smm.).  The  terminal  (cremastral)  hairs  are  long  (0'4mm.),  brown, 
about  six  in  number,  curved  at  the  tips,  but  obviously  too  pliant  and  too 
little  hooked  to  have  any  cremastral  function.  Tubercle  v  is  on  a  slight 
elevation,  greater  on  the  posterior  segments;  the  wing-spine  is  marked 
by  a  very  minute,  sharp,  brown  point ;  tubercle  vi  is  well-marked  as  a 
strong  hair  on  the  4th  abdominal,  and  inwards  by  a  hair  directed 
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backwards,  rather  thick  and  strong,  about  0*85mm.  long  ;  on  the  4th, 
5th,  6th,  7th,  and  8th  abdominal  segments,  vii  has  a  very  long, 
strong,   posterior  hair,  and   a  shorter  forward  one,   the  long  one 
0*5mm.,  the  shorter  0'25mm.,  on  the  8th  abdominal  only  one  shorter 
hair ;  the  9th  abdominal  possesses  a  similar  hair,  probably  of  same 
series.     In  place  of  the  usual  bosses,  the  9th  abdominal  possesses  two 
strong  hooks,  large  basally,  curved  a  little  forwards,  with  sharp  brown 
points ;  on  each  of  these  are  four,  long,  cremastral  hairs  (functionless 
cremastrally),  like  those  of  apex.     The  dorsal  hooks  of  the  6th,  7th, 
and  8th  abdominals  have  the  concavity  forwards ;  the  9th  and  10th 
abdominals  carry  several  other  long  hairs.     The  anal  scar  is  distinct, 
the  ventral  aspect  of  the  cremastral  spine  (terminal)  is  finely  grooved 
longitudinally.  The  end  of  the  appendage-spine  consists  of  maxillae,  the 
tarsal  ends  of  the  2nd  and  drd  legs,  and  tips  of  wing- process.     The 
surface-sculpturing  is  fine  pitting,  not  more  than  a  faint  indication  of 
the  frequent  transverse  ribbing  is  detected.      [Imago  emerged  June 
9th,  1906  (Chapman).]    81ender ;  pale  yellowish  in  colour ;  differs  from 
pupad  of  the  closely-allied  species,  O.  hieracii  and  0.  ericetoruniy  by  the 
absence  of  the  spines  on  the  thorax  and  on  the  first  three  abdominal 
segments,  and  especially  by  the  cremaster.     This  terminates  in  a  fine 
point,  directed  upwards,  and  has,  on  the  venter,  just  before  the  hind- 
margin  of  the  9th  abdominal  segment,  instead  of  the  heap  of  hooked 
bristles  usually  present  here  in   the  Alucitids,  two  long  processes, 
which,  as  well  as  the  front  of  the  cremaster,  are  furnished  with  long, 
stiff  bristles,  partly  straight,  and  partly  bent,  hook-like  at  the  end. 
Zeller  has  already  accurately  described  and  figured  the  remarkable 
formation  of  the  pupa  (i«w,  1841,  p.  794,  pi.  iv.,  fig.  26)  (Hofmann). 
Time  of  appearance. — The  species  is  absolutely  single- brooded  in 
Britain*.    In  very  early  seasons  the  moth  is  well  out  by  the  middle  of 
June,  but,  in  late  seasons,  does  not  appear  much  before  the  commencement 
of  July,  and  then,  occasionally,  lasts  until  early  August;  the  last  fortnight 
of  June,  and  the  first  two  weeks  of  July,  form,  however,  its  average 
time  of  appearance.     The  same  extended  period  appears  to  occur  in 
Belgium  (Crombrugghe  de  Picquendaele),  in  Switzerland  (beginning  of 
June  to  end  of  July,  at  Ziirich,  and  the  end  of  July  at  Samaden,  at 
6000ft.  elevation)  (Frey),  and  in  Germany,  where  Speyer  gives  mid- June 
to  the  end  of  August  for  Waldeck ;  end  of  May  to  commencement  of 
August  in  Brandenburg  (Sorhagen)  ;  July  in  Mecklenburg  (Gillmer)  ; 
in  Hamburg  (Sauber),  etc. ;   end  of  June  in  the  Mombacher  Wald 
(Bossier) ;  commencement  of  July  in  the  Dolauer  Haide  (Stange) ;  end 
of  July  and  August  in  Silesia  (Moschler) ;  end  of  June  and  commence- 
ment of  July  in  the  Kingdom  of  Saxony  (Schiitze^ ;  from  end  of  May  to 
beginning  of  July   in   Bavaria   (Schmid) ;   ana  June  and  July   in 
Wiirttemberg   (Steudel   and   Hofmann).       In    Austro- Hungary,   one 
notes  May  to  commencement  of  August  in  Moravia  (Gartner) ;  May 
and  June  in  the  Vienna  district,  and  in  Carniola  (Mann)  ;  whilst  May 
27th  to  June  4th  are  given  for  Flitscb,  in  Carinthia  (Zeller;.     The 
end  of  June  and  July  are  noted  for  the  Baltic  Provinces  (Nolcken) ; 
June  for  Bulgaria  (Rebel) ;   but  as  early  as  May  near  Brussa  (Mann)  ; 
and,  in  Boumania,  it  occurs  in  July  near  Varatic;  in  May  and  June 

*  We  are  quite  unable  to  accept  Sand's  statement  that  it  appear?  in  June 
and  again  in  September,  in  the  Auvergne  district,  without  confirmation. 
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near  Tultscha  (Caradja) ;  whilst  July  13th  is  recorded  for  Gothland 
(Dahlbom).  Snellen  gives  May  and  July  in  the  Netherlands,  and 
erroneously  notes  it  as  double-brooded ;  Constant  also  makes  it  double- 
brooded,  occurring  in  June  and  September  in  Saone-et-Loire.  Actual 
dates  of  captures  are  as  follows  : — Continental  records  :  June  28rd, 
1867,  at  Ziirichberg  (Dietrich) ;  June  19th  to  July  11th,  1869,  at 
Meseritz  (Zeller) ;  July  5th,  80th,  1870,  at  Magnusholm ;  end  of  June 
at  Dreyden  (Nolcken) ;  singly  in  June,  near  Slivno ;  July  28rd,  1908, 
at  Lakab  (Rebel) ;  July  9th,  1904,  at  Velthem  (Crombrugghe  de 
Picquendaele).  British  records  :  June  19th,  1845,  in  Charlton  sand- 
pit (Douglas) ;  July  17th,  1862,  at  Castle  Eden  (Sang) ;  June,  1868, 
at  Witherslack  (Hodgkinson) ;  July,  1868,  near  Lewes  (Jenner) ;  July 
18th-15th,  1869,  at  Witherslack;  July  8rd,  1872,  in  very  fine  condition, 
at  Witherslack  (Hodgkinson);  July  15th,  1878,  at  Witherslack  (Sang); 
June  80th,  1888,  at  Witherslack  (Shuttleworth) ;  July  18th-26th, 
?  1888,  in  the  Isle  of  Purbeck  (Digby) ;  July  7th-9th,  1888,  common 
at  Dover  (Coverdalej ;  June  28rd,  1884,  at  Folkestone  (T.  H.  Briggs) ; 
June  28rd,  1884,  in  the  Isle  of  Purbeck  (Bankes) ;  imagines  common, 
June  26th,  1884,  at  Cuxton  (Bower);  June  drd-July  10th,  1885,  in  the 
Isle  of  Purbeck  (Bankes) ;  second  week  of  July,  1885,  at  Witherslack 
(Hodgkinson) ;  June  26th-July  18th,  1886,  July  12th,  1887,  in  the 
Isle  of  Purbeck  (Bankes);  July  14th,  1888,  on  Box  Hill  (T.  H.  Briggs); 
July  21st,  1888,  at  Cuxton;  August  6th,  1888,  at  Kingsdown;  August 
2l8t,  1888,  at  Folkestone ;  July  7th,  1889,  at  Kingsdown,  (Tutt) ; 
June  22nd- July  18th,  1889;  May  29th,  1890,  in  the  Isle  of  Purbeck 
(Bankes) ;  June  1 4th,  1890,  at  Ozted  (Sheldon) ;  late  July  and  early 
August,  1890,  at  St.  Margaret's  Bay,  and  at  Deal  (Tutt) ;  July  7th, 
1890,  at  Horsley  (Bishop) ;  July  20th,  1891,  at  St.  Margaret's  Bay 
(Fenn) ;  June  17th,  1891 ;  June  lOth-July  Ist,  1892,  in  the  Isle  of 
Purbeck  (Bankes);  June  7th,  1898, near  Carrickfergus (Watts);  July  4th, 
1898,  at  Shoreham,  Kent  (Bower) ;  July  22nd,  1898,  at  Cuxton  (Tutt) ; 
June  28th,  1894,  at  Shoreham,  Kent ;  July  8th,  1895,  at  Shoreham 
(Bower);  June  19th- July  7th,  1895,  at  Cuxton,  June  14th-28rd,  1896, 
at  Cuxton  (Tutt);  June  12th-16th,  1896,  at  Witherslack  (Hodgkinson); 
July  12tb,  16tb,  21st,  1^97,  at  Shoreham  (Bower);  June  8rd,  1898,  at 
Chippenham  Fen  (N.C.  Rothschild);  July  12th-21st,  1898,  at  Shoreham, 
Kent  (Bower) ;  end  of  July,  1900,  at  Marlow  (Clarke) ;  July  8th,  1902» 
at  Shoreham,  Kent  (Bower);  July  16th,  1908,  at  Hesleden  (Harrison); 
July  80tb,  1904,  at  Cuxton  and  Hailing  (Ovenden) ;  June  24th, 
1905,  at  Reigate  (Sich) ;  June  25th,  1905,  near  Hartlepool  (Bower) ; 
June  27th,  1905,  in  the  Isle  of  Purbeck  (Bankes) ;  July  5th-12th, 
1905,  on  Reigate  Hill  (Chapman);  July  15th,  1905,  at  Clandon  (Sich); 
June  24th,  1906,  at  Reigate  (Turner) ;  June  16th,  1906,  near  Box 
Hill ;  July  14th,  1906,  at  Horsley  (Sich). 

Habits. — This  active  little  species,  abundant  on  the  chalk-downs 
running  from  Strood  to  Maidstone,  from  Kingsdown  to  Dover,  from 
Folkestone  to  Dover,  through  Surrey,  on  the  Reigate  and  Boxhill 
Downs,  and  similar  places,  is  difficult  to  see,  but,  once  recogniBed, 
can  be  followed  up  without  trouble.  It  flits  nimbly  over  the 
herbage,  taking  short  flights,  and  then  skipping  rapidly  off  again, 
during  the  hot  afternoon  sun,  when  most  of  our  captures  have  been 
made  ;  it  becomes,  however,  more  abundant  as  the  afternoon  draws  to 
a  close,  and  one  can,  by  keeping  one's  eyes  well  down  on  the  ground. 
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and  covering  the  quarry  with  the  net  (so  that  they  can  fly  up  into  it)» 
obtain  them  in  nuiabers.  They  hang  warily  on  grass-culm,  Hieraduvi 
stem,  etc.,  but  also  settle  down  to  feed  on  the  thyme- blossom,  with 
which,  in  England,  they  seem  to  be  usually  associated,  skip  up  the 
net,  when  made  captive,  with  remarkable  agility,  and  are  not  to  be 
driven  down  again,  by  blowing  at  them,  without  much  expenditure 
of  energy.  Towards  dusk  the  species  is  more  readily  observed, 
and  can  then  sometimes  be  taken  in  considerable  numbers ;  we  have 
seen  it  quite  abundant  on  the  turf  at  the  top  of  the  cliffs  near 
the  South  Foreland  lighthouse,  between  7  p.m.  and  8  p.m.,  on 
a  still  evenini^  in  early  July.  Bankes  says  that,  in  the  Isle  of 
Purbeck,  the  insect  flits  over  the  short  turf  of  the  downs  in  the 
evening,  is  difiicult  to  see,  but,  in  his  experience,  can  then  be 
obtained  most  easily  by  sweeping  the  flowers  of  Thymua  Heryyllum, 
on  which  it  delights  to  feed.  Sich  observes  that,  at  Beigate,  during 
the  daytime,  it  is  easily  disturbed  from  the  short  herbage,  but,  owing 
to  its  small  size  and  dark  colour  the  moths  are  hard  to  follow.  Studd 
records  its  capture  when  flying  in  the  sun  at  Oxton,  Devon,  whilst 
Crombrugghe  de  Picquendaele  records  it  as  flying  freely  in  the  daytime 
among  Hieracium  pilosella  at  Velthem,  between  Brussels  and  Louvain. 
Barrett  says  that  it  may  easily  be  disturbed  by  day,  by  the  foot,  from  its 
hiding-place  among  the  short  herbage,  but  at  sunset  flies  freely  of  itt^ 
own  accord.  Zeller  says  he  often  captured  specimens  ui  cop.  at 
Glogau,  although  he  gives  no  information  as  to  .their  habits  at  this 
time,  but  Sich  observes  that  the  ^  hangs  free  from  the  2  in  the  usual 
Alucitid  manner,  although  the  one  he  had  under  observation  (in 
conflnement)  was  also  clinging  to  the  muslin  of  the  sleeve. 

Habitat. — From  Scandinavia  to  the  Mediterranean  district  (Sicily, 
etc.),  and  from  the  sea-level  to  some  6000ft.  elevation  in  the  Alps  of 
Central  Europe,  give  a  very  considerable  range  for  variety  in  the 
habitats  of  this  little  species.  In  the  south  of  England  it  prefers  the 
chalky  and  limestone  downs  that  are  so  characteristic  of  the  southern 
counties.  At  Hailing,  where  it  is  exceptionally  abundant,  the  chalk 
slopes  are  covered  with  an  abundance  of  Lotus  comiculatuSf  while: t 
thyme  and  the  mouse-ear  hawkweed  appear  to  be  much  less  abundant. 
In  Ireland,  it  frequents  the  sandhills  of  Sligoand  the  railway-banks  near 
Athlone.  In  Durham  it  occurs  commonly  on  a  dry  railway-bank,  close  to 
Hesleden  Dene,  where  there  is  no  thyme,  but  where  there  is  plenty  of 
Hieracinm ;  whilst  it  also  occurs  at  Black  Halls,  where  both  thyme 
and  Hieracinm  grow.  In  Gloucestershire  it  is  not  scarce  on  the  slopes  of 
Durdham  Down  (Bartlett),  and  occurs  freely  on  the  downs  at  Ventnor 
(South);  it  is  found  very  locally,  and  rather  sparingly,  on  the  limestone 
downs  of  the  Isle  of  Purbeck  coast,  but,  except  for  a  solitary  specimen 
at  Blox worth,  has  not  been  found  elsewhere  in  Dorset  (Bankes) » 
Barrett  says  that  the  species  frequents  the  slopes  of  chalkhills  and 
open  downs,  also  any  rough  ground  in  chalk  and  limestone  districts^ 
and  more  especially  haunts  wild  thyme  and  marjoram.  In  Switzerland,. 
Frey  has  taken  it  at  Samaden,  at  a  height  of  6000ft.,  and  Jordan  at  a  still 
higher  elevation ,  viz, ,  in  the  hilly  field  half-way  up  the  Riffel  Alp,  but,  as  ar 
rule,  it  does  not  reach  remarkably  high  elevations,  being  noted  particu- 
larly by  Weiler  as  not  going  much  above  8000ft.  in  the  Tyrolean  Alps 
about  Innsbruck,  although  Heller  gives  it  as  extending  from  the 
valleys  to   6600ft.   elevation   in   these  satoe  mountains.      Dietrich 
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records  it  as  occurring  among  Tusailatjo  at  Ziirichberg,  but  this  must 
be  merely  due  to  fcbis  plant  growing  among  its  foodplanfc  in  its  locality 
here.  At  Brussa  it  inhabits  tbe  mountain  slopes  and  meadows  (Mann). 
In  Belgium  it  is  little  known,  but  Crombrugghe  de  Picquendaele  finds 
it  commonly  among  Hieracium  by  the  roadside,  at  the  cross-roads  at 
Velthem,  between  Brussels  and  Louvain.  Zeller  observes  that,  at 
Meseritz,  in  Posen,  it  lives  in  dry  sandy  places  where  Hieracium  pilosella 
grows  abundantly ;  whilst  near  Glogau  it  is  abundant,  occurring,  not 
infrequently,  in  company  with  O.  piloaellae,  at  the  end  of  June  and  in 
July,  on  somewhat  dry  but  fertile  spots,  where  its  foodplant,  Hieracimn 
pilonellay  grows  commonly.  Near  Jena  it  occurs  frequently  in  the 
mountains  (Schlager) ;  in  Mecklenburg  the  species  is  found  at  the  same 
time  and  in  the  same  places  as  O.  pilosellae  (Stange)  ;  and  in  the  Rhine 
Provinces  with  0,  pilosellaey  in  dry  sandy  places  (Stollwerck).  In 
'Roumania  it  occurs,  rarely,  on  hillsides  and  high  pastures  (Caradja). 
In  the  Netherlands  it  usually  frequents  heaths,  <;.//.,  at  Soest  (Snellen). 
British   localities. — Apparently  widely  distributed   in   England 

and  Ireland,  but  greatly  overlooked ;  not  yet  recorded  from  Scotland. 
Antrim:  on  Knockagh,  near  Garriokfergas,  abundant  (Watts).  Bucks:  Marlow 
(Clarke).  Cambridge:  Chippenham  Fen  (N.  C.  Rothschild).  Devon  (Stephens). 
Dorset:  Isle  of  Parbcck  (Bankes),  Bioxworth  (Cambridge).  Durham:  Castle  Eden 
(Sang),  Black  Halls,  Hesleden  Dene  (J.  Gardner),  near  Hartlepool  (Bower).  Galwat  : 
Clonbrock  (Dillon).  Gloucester:  not  scarce,  Durdham  Down,  near  Wood- 
Chester,  Almondsbury  (Hudd),  Bristol,  common  (Porritt),  Painswick  district 
(Watkins).  Hants  :  Isle  of  Wight,  abundant  on  coast  (W.  H.  B.  Fletcher) — 
Ventnor  (South).  Kent  :  Charlton  sandpit  (Douglas),  Shoreham  (Bower),  Deal 
district  (Vaughan),  Cuxton,  St.  Margaret's  Bay,  Eingsdown,  Folkestone  (Tutt), 
Dover,  common  (Coverdale),  Darenth  (Stephens).  Langs  :  near  Grange  (Hodgkinson). 
Norfolk  :  very  local,  Croxton  (H.Williams).  Roscommon  :  Athlone  district  (King). 
Slioo:  Knocknarea  (Ru^s).  Somerset:  Leigh  Down,  Portishead  (Hudd).  Suffolk 
(Barrett).  Surrey  :  Oxted  (Sheldon),  Clandon,  Box  Hill  (Sich),  Horsley  (Bishop), 
Reigate  Hill  (Chapman),  Dorking  (T.  H.  Briggs).  Sussex  :  widely  distributed— 
Arundel  Park,  Ditchling  Common,  Shoreham  Downs  (W.  H.  B.  Fletcher),  Clapham 
Downs  (T.  B.  Fletcher),  near  Lewes  (Jenner).  Westmeath  :  Athlone  district 
(King).  Westmorland:  Whitbarrow  (Hodgkinson),  Witherslack  (Shuttle worth). 
ToRKS :  near  Scarborough  (Stainton). 

Distribution. — Europe  (except  polar  region),  northwest  Persia, 
Asia  Minor,  Tarbagatai  mountains  (Staadinger  and  Bebel). 
Asia:  Asia  Minor— Amasia  (with  marginelltu)  (Staudinger),  Brussa  (Mann),  the 
Tarbagatai  (teste  Bebel).  Austro-Hunoaay  :  Bohemia  (Nickerl),  Moravia — near 
Briinn,  near  Karthaus  (Gartner),  Lower  Austria — Hemstein  district,  also  on  the 
foothills  (Bogenhofer),  Vienna  district  (Mann),  Tyrol,  north,  central,  and  southern 
alps  to  6600  ft.  (Heller),  Bozen,  Trient  (Mann),  near  Innsbruck,  Tratzberg,  up  the 
mountains  to  3000  ft.,  Taufers  Valley,  near  Taufers,  Schlafhaus,  Weissenbach 
P^eiler),  Glockner  district,  near  Schluderbach  (Mann),  Trafoi  (Eppelsheim), 
Uarniola — Nanos— Abhang,  near  Gradisoha  (Mann),  Carinthia — Baibl  and  Preth 
district,  Flitsch  (Zeller),  near  Fiume  (Mann),  Croatia  and  Dalmatia  (Mann), 
Galioia  (Nowicki),  Slavonia  (Kooa  teste  Bebel),  Banat,  Transsylvania  {teste  Bebel). 
Belgium  :  Li^ge  (de  Fr^) ;  Ixelles,  Velthem,  between  Brussels  and  Louvain  (Crom- 
brugghe), [Francorohamps,  near  Spa  (S^lys).]  Bosnia  and  Hercbooyina  :  Ijakab, 
Mostar  (Bebel).  Bulgaria  :  Eastern  Boumelia — near  Slivno  (Rebel).  Channbi^ 
Islands  :  Guernsey — Petit  Bot  Valley  (Lufifj.  Denmark  (Bang-Haas).  Fislasd  {teste 
Zeller).  France  :  Aube  (Jourdheuille),  Cher — St.  Florent,  Indre — Nohant  (Sand), 
Saone-et-Loire  (Constant);  Var—Ste  Maxime  (Chapman).  Germany:  east  and  west 
Prussia  (Tiedemann),  near  Dantzig  ^Speiser),  Posen — near  Meseritz  (Zeller), 
Pomerania — near  Stettin,  Schrey,  Wollin  Island  (Buttner),  Mecklenburg — near 
Friedland  (Stange),  near  Neustrelitz  (Messing),  near  Parchim  (Gillmer),  Hamburg 
— near  Bahrenfeld,  in  the  Haake  (Sauber),  Hanover — near  Hanover  (Reinhold), 
Herrenhausen  (Glitz),  Rhine  Provinces— near  Aix,  Uerdingen,  near  Cologne  (Stoll- 
werck), Neuenahr,  Altenahr  (Maassen),  near  Bonn  (Jordan),  Hesse — the  Mombacher 
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Wald,  near  Dotzheim,  Wiesbaden,  Nassau  (RdsslerKFranklort-on-Main,  near  Cassel 
(Eoch),Waldeck — nearBhoden,Arolsen(Spe7er),Tnuringia — near  Jena(Knapp), near 
Sdmmerda  (Jordan),  Province  of  Saxony — Dolauer-Haide,  near  Nietleben,  HaUe- 
a.-S.  (Stange),  Brandenburg — near  Berlin,  Potsdam  (Pfiitzner),  Silesia,  distributed 

EVocke),  Upper  Lusatia,  near  Schdnberg,  Siegersdorf  (Sommer),  near  Sommerau, 
ower  Friedersdorf ,  near  Neusalza  (700  ft.-800  ft.)>  Schafberg,  near  Baruth,  Nisky 
(574  ft.)  (Moschler),  Kingdom  of  Saxony — Saxon  Upper  Lusatia,  distributed 
(Schiitze),  Bavaria — near  Begensburg,  on  the  Keilstein,  near  Worth  (Hofmann 
andHerrich-Schaffer),  Schwablweiserberge.  Kleinpriifening,  near  Eelheim  (Schmid), 
Wiirttemberg — near  Uraoh  (Steudel  and  Hofmann),  Baden,  only  in  high  mountains 
— near  Ueberlingen,  Lahr,  Gengenbach,  Herrenwies,  Tauberbischofsheim,  Fried- 
richsfeld  (Meess  and  Spuler),  Alsace,  the  Palatinate  (Bertram).  Italy  :  Sicily 
(Mann).  Nethbblandb  :  North  Holland  (Einker),  Utrecht~on  the  heath  at  Soest 
(Snellen),  Gelderland — near  Arnhem  (v.  Medenbach  de  Booy),  Limburg — near 
Maastricht,  North  Brabant— near  Breda  and  Bijen  (Snellen).  Boumania  :  Varatic 
(Garadja).  Bubsia:  Baltic  Provinces  —  Magnusholm,  Pichtendahl  (Nolcken), 
liivonia  (teller),  Kokenhusen  (Lienig),  Orosen  (Bosenberger),  Trey  den  (Bienert). 
Scandinavia:  Blekinge  (Wallengren),  Gothland  (Dahlbom).  Switzerland:  up  to 
6000  ft.  elevation— Ziirich,  Baden,  Engadine  -  Samaden,  at  6000  ft.  (Frey), 
Bergun  (Zeller),  Biffel  (Jordan),  ZUrichberg  (Dietrich). 

OxYPTiLus  FILOSELLE,  Zeller. 

Synonymy.— Species  :  Piloselln,  Zell.,  "  Isis,"  p.  789.  pi.  iv.,  fig.  27  (1841) ; 
v.  Tied.,  '^Preuss.  Provinzialblatt.,"  p.  639  (1846) ;  Dup.,  "  Cat.  M6th.,"  p.  383 
(1846);  Lienig,  "Isis,"  p.  300  (1846);  Tgstrm.,  *•  Finl.  Fjar.,"  p.  165  (1847); 
Koch,  ''Isis,"  p.  954  (1848);  Sta.,  "Sys.  Cat.,"  p.  13  (1849);  Zell.,  "Linn.  Ent.," 
vi.,  p.  349  (1852);  Wallgrn.,  "  Oef  vers  K.  V.  A.  For.,"  p.  220  (1852);  H.-Sch., 
"  Sys.  Bearb.,"  v.,  p.  372  (1856);  supp.  fig.  16  (1853);  Frey,  "Tin.  Pter.  Schw.," 
p.  408  (1856);  Plotz,  "Freyer'sNeu.Beit.,"  vii.,  p.  131  (1858);  Sta.,  "Man.,"  ii.,p. 
442  (1859);  Wallgrn., "  Skand.  Fjaderm.,"  p.  14  (1862);  Gartn.,  "Faun. Briinn,"  p. 
250(1866);  Jord.,  "Ent.  Mo.  Mag.,"  vi.,  p.  122  (1869);  Staud.  and  Wocke,  "Cat.," 
2nd  ed.,  p.  342  (1871);  Nolck.,  "  Lep.  Fn.  Estl.,*'  p.  803  (1871);  Hein.  and 
Wocke,  " Schmett.  Deut8ch.,"iii.,  pt.  2,  p.  790 (1877);  Frey,  "Lep.  Schweiz,"  p.  429 
(1880);  Jord.,  "Ent.  Mo.  Mag.."  xviii.,  p.  122  (1881);  Snellen,  "  De  Vlind.." 
ii.,  pt.  2,  p.  1029(1882);  Sorhgn.,  "  Kleinschm.  Brandbg.,"  p.  3  (1886);  Leech, 
"Brit.  Pyr.,"  p.  67,  pi.  xvii.,  fig.  1  (1886);  Tutt,  "  Young  Nat.,"  x.,  p.  164  (1889); 
Barr.,  "  Ent.  Mo.  Mag.,"  xxv.,  p.  431  (1889) ;  South,  "Ent.,"  xxii.,  p.  33  (1889) ; 
Meyr.,  "Trans.  Ent.  Soc.  Lond.,"  p.  485  (1890);  Tutt,  "Brit.  Nat.,"  i.,  p.  182 
(1891);  "Pter.  Brit.,"  p.  66  (1895);  Meyr.,  "Handbook,"  etc.,  p.  432  (1896); 
Hofmn.,  "  Deutsch.  Pteroph.,"  p.  107  (1896) ;  Staud.  and  Beb.,  "  Cat.,"  3rd  ed., 
p.  71(1901);  Barr.,  "Lep.  Brit.  Isles,"  ix.,  pp.  369-370,  pi.  416,  fig.  2  (1904). 
Dldactylm,^  Stphs.,  "Ulus.  Haust.,"  iv.,  p.  377,  in  part  (1834);  Wood,  "  Ind. 
Ent.,"  1st  ed.,  p.  237,  in  part,  pi.  li.,  fig.  1650  (1839).     Trichodactyla,  Stphs., 


etc.,  p.  432  (1895) ;    Barr.,  "  Lep.  Brit.  Isles,"  ix.,  367-368,  in  part,  pi.  416,  tig.  1 
(1904). 

Original  description. — Alis  anterioribus  rufescenti-cinnamomeis, 
laoiniis  albido-bistrigatis,  digito  tertio  ciDnamomeo,  paulo  ante  apicem 
utrinqiie  atrosquamato.  Forewings  reddish  cinnamon -brown  with 
two  whitish  transverse  lines  across  the  lobes  ;  the  third  plumule 
cinnamon-brown,  shortly  before  the  apex  on  both  sides  with  deep  black 
scaling  (many  ^  s  and  2  s).  This  plume  differs  from  Pterophorus 
tristis  in  its  brighter  colour  and  in  the  position  of  the  scales  in  the 
fringes  of  the  third  plumule;  from  /'.  obscnnis  in  the  lighter  ground- 
colour, in  the  absence  of  the  black  scales  on  the  disc  of  the  third 
plumule  and  in  the  differently  marked  fringes  on  the  hind-margin  of  the 
lower  lobe;  from  P.  hieracii  in  its  smaller  size,  in  the  pale,  less  chestnut- 
coloured,  ground-colour,  and  in  the  less  distinct  white  hind-marginal 
line  of  the  lower  lobe ;  finally,  from  P.  triehodactylm  in  the  unicolorous 
disc  of  the  third  plumule,  and  in  the  differently  coloured  hind-margin 
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of  the  lobes.  Size  less  than  P.  tetradactylns.  Head  orange- brow d, 
with  a  white  line  above  the  eye,  which  runs  into  the  red-brown  basal 
joint  of  the  white  and  black  ringed  antennae.  Palpi  longer  than  the 
head,  somewhat  curved  upwards,  then  porrected ;  the  thin  pointed 
terminal  joint  lies  generally  on  the  elongated  hair-scales  of  the  second 
joint ;  they  are  yellow-brown  with  white  longitudinal  lines,  as  in  P, 
uistis.  Dorsal  shield  and  abdomen  yellow-brown.  Across  the  shield 
runs  a  transverse  whitish -yellow  line  to  the  inner  margins  of  the  fore- 
wings.  On  the  hind  margin  of  the  thorax  are  four  longitudinal 
similarly-coloured  lines,  which  are  continued  on  the  commencement  of 
the  abdomen ;  each  segment  of  the  abdomen  has  four,  more  or  less 
distinct,  white,  longitudinal  lines,  which  become  thickened  and  divergent 
on  the  hind-margin.  In  the  most  distinct  examples,  usually  females,  the 
venter  has  three  snow-white  longitudinal  lines  thickened  before  the 
incisions,  and  between  these  a  white  spot  in  each  ring.  Legs  with 
white  lines  on  the  femora  and  tibisB  on  the  side  turned  to  the  body,  on 
the  outer  side  with  two  reddish-brown  longitudinal  lines  ;  the  area  at 
the  base  of  the  spurs  and  the  apices  of  these  reddish-brown ;  the  tarsal 
joints  snow-white  with  broad  yellow-brown  apices  (the  thickened 
portions  at  the  spurs  are  stronger  and  the  brown  colour  much  brighter 
than  in  P.  tristis).  Forewings  bright,  reddish,  cinnamon-brown, 
dotted  with  white  on  the  dark  costa,  on  the  inner  margin  near  the 
base,  and  also  on  the  disc  before  the  fissure,  with  yellowish  and  whitish 
scaling.  The  upper  lobe  is  the  darker,  but  lighter  at  the  apex.  Two 
whitish  transverse  lines,  more  oblique  and  more  sharply  margined  than 
in  P.  tristis,  run  over  both  lobes.  The  fringes,  from  the  second  trans- 
verse line  to  the  apex,  on  the  costa  of  the  upper  lobe,  are  yellowif^h- 
white  ;  on  the  lower  lobe  the  whitish  base  of  the  fringes,  between  the 
apex  and  the  second  transverse  line,  forms  a  yellowish -white  cursed 
line  as  the  boundary  of  the  ground-colour.  The  fringes  of  the  hind- 
margins  brown-grey,  especially  dark  in  the  space  between  the  two 
transverse  lines  on  the  lower  lobe,  lighter  brownish  towards  the  base. 
Here  and  there  are  scattered  black  scales  in  the  fringes  of  the  inner 
margin.  Hindwings  grey-brown  with  grey  fringes.  The  third  plumule 
light  reddish -brown,  with  a  set  of  white  scales  on  the  hind-margin;  the 
hind-margin  has  them  longer,  and  more  numerous,  than  the  costa;  this 
set  does  not,  however,  reach  the  whitish  apex,  where  two  black  scales  lie."^ 
Underside  darker  cinnamon-brown  ;  the  white  of  the  transverse  lines 
and  fringes  more  distinct  than  on  the  upperside.  The  forewings  on 
the  costa  with  scattered  white  scaling ;  the  first  transverse  line  is 
absent  on  the  lower  lobe.  The  first  and  third  plumules  paler  than  the 
second,  and  with  a  large  whitish  spot  before  the  apex  ;  on  the  third 
plumule  one  sees  the  black  scales  distinctly  only  on  the  hind  margin. 
This  species  lives  in  many  countries  and  is  abundant ;  but  I  here  only 
mention  the  following  with  certainty  :  Sweden  (Zetterstedt) ;  Mecklen- 
burg-Strelitz  (from  examples  from  Messing);  in  the  Mark  of  Branden- 
burg (round  Berlin  and  Frankfort-on-Oder)  ;  Silesia,  in  the  plain  and 
in  the  mountains  (round  Glogau  it  is  very  common,  rarer  round 
Reinerz) ;    Province  of   Posen  (according  to  von  Low) ;    Bohemia, 

*  This  paragraph  is  queried  in  Zeller's  copy  of  the  Isit  in  Nat.  Hist.  Mas. 
library  in  his  own  handwriting.  The  description,  however,  is  quite  accurate, 
except  that  the  whitish  apex  appears  also  often  to  carry  the  white  scales.  The 
black  scales  at  the  apex  are  very  distinct  in  tine  specimens. 
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roand  Nirdorf  and  Beichstadt  (according  to  Fischer  y.  BOslerstamm's 
information)  (Zeller). 

Imago.  —  17mm.  •  19mm.  Forewings  orange-brown  or  pale 
cinnamon  in  colour;  an  oblique  white  transverse  band  (or  shade), 
sometimes  very  obscure  before  the  middle;  the  base  of  the  fissure 
edged  by  a  whitish  cloud ;  beyond  this  is  a  broad,  sharply-defined, 
white  stripe,  crossing  both  lobes,  and  not  strongly  angulated  ;  beyond 
this  a  slender  similar  stripe;  the  fringes  of  the  upper  lobe  brown, 
blackish  at  anal  angle,  of  the  lower  lobe,  brown,  with  a  pale  ochreous 
patch  in  outer  marginal  hollow,  and  strikingly  blackish  between  bases 
of  lobal  transverse  lines.  Hind  wings  with  the  plumules  dark  golden- 
brown,  thickly  sprinkled  with  minute  dark  scales,  the  fringes  very  dark 
smoky-brown,  the  third  lobe  with  some  white  cilia  towards  the  tip,  but 
interrupted  by  a  broad  triangular  brown-black  tuft,  the  margin  of  this 
plumule  with  a  series  of  isolated  conspicuous  black  scales. 

SsxuAii  DIMORPHISM. — The  $  ,  easily  recognised  by  its  wider  and 
more  pointed  abdomen,  is  usually  distinctly  smaller  than  the  ^ , 
tending  to  show  more  conspicuously  the  white  abdominal  dorsal 
streaks  and  chestnut-brown  lateral  markings  (as  noted  by  Zeller).  The 
ground  colour  of  $  is  usually  bright,  the  pale  markings  well-developed, 
both  on  the  forewings  and  the  8rd  plumule  of  the  hindwings. 

Vakiation. — One  may  look  over  a  very  fair  number  of  British 
examples  of  this  species  and  get  the  idea  that  this  is  not  a  variable 
species,  and  this  appears  to  be  accurate  so  far  as  there  are  no  striking 
aberrations  that  attract  notice.  There  is,  however,  some  little  minor 
variation  observable  in  size,  tint,  and  intensity  of  markings.  In  size, 
specimens  in  our  own  series  vary  from  a  little  over  19mm.,  to  not 
much  over  16mm.,  the  smallest,  however,  in  almost  all  cases  being  $  s. 
In  tint,  the  specimens  are  of  a  cinnamon- brown  or  pale  chestnut  colour, 
not  far  removed  from  the  shade  found  in  the  darkest  and  brightest 
examples  of  Marasmarcha  lunaedactylay  but  with  a  redder  tone,  t.^., 
distinctly  more  intense  than  in  CromhrwjtjJda  distanSf  and  without  the 
tendency  to  chocolate  so  characteristic  of  Capperia  lieterodactyla.  This 
brighter  form  appears  to  be  Zeller's  type,  but  occasional  specimens  are 
distinctly  duller  and  greyer  in  hue  (=ab.  suffusa,  n.  ab.),  and  without 
the  brightness  of  the  form  just  noted  ;  ihese  duller- tinted  individuals 
also  usually  have  fewer  and  less  strongly  developed  white  dots  and 
markings,  those  at  the  fissure,  middle  of  the  wing,  and  on  the  lower 
lobe,  showing  the  greatest  tendency  to  fail.  The  best  marked  of  the 
brighter  brown  specimens  are  considerably  variegated  and  show  conspicu- 
ously a  short  longitudinal  shade  of  white  scales  above  the  base  of  the 
median  nervure ;  three  short  longitudinal  white  streaks,  or  shades,  on  the 
disc  and  inner  margin,  one  below  the  other  (the  remnant  of  a  transverse 
band),  a  patch  of  white  scales  at  the  end  of  the  fissure,  internally  edged 
with  the  darker  discal  lunular-mark ;  the  first  lobal  transverse  line  broad, 
crossing  both  lobes,  widening  and  occupying  considerable  space  on  the 
lower  lobe ;  the  second  lobal  transverse  line  narrow,  and  continued 
over  both  lobes,  but  not  extending  into  the  fringes;  the  costa  from  the 
second  lobal  line  to  apex  white,  with  sundry  white  scales  scattered 
over  the  lobes  and  the  costa  between  the  discal  shade  and  first  lobal 
transverse  line.  This  is  Zeller's  typical  form.  Other  examples  of  the 
brighter  orange-brown  or  cinnamon  form  are  less  distinctly  marked,  the 
white  basal  and  discal  streaks  failing,  also,  in  part,  the  transverse  lines 
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on  the  lower  lobe,  whilst  the  white  costal  scales  to  a  great  extent  also  fail 
=ab.  pa  u  per  a  ^  n.  ab.  There  is  also  some  variation  in  the  amount  of 
white  and  black  scaling  on  the  lower  margin  of  the  3rd  plumule,  and 
the  distinctness  of  the  white  at  the  apex  of  this  plumule.  The  speci- 
mens in  our  collection  of  ab.  sujff'usa  are  particularly  noticeable  as  being 
without  the  usual  quantity  of  white  on  the  8rd  plumule.  We  do 
not  observe  a  tendency  in  the  white  markings  in  our  least-marked 
British  examples  to  become  ochreous  and  blend  with  the  ground 
colour,  but  they  remain  white,  however  reduced  in  size  the  scale 
patches  become.  Barrett's  description  (Lep.  lint.  Isles,  ix.,  p.  369) 
appears  to  be  faulty,  in  that  it  makes  the  outer  lobal  transverse 
line  branch  in  each  lobe  to  the  apex,  the  cilia  of  the  second  lobe 
white,  etc.  (naked  eye  appearances,  not  borne  out  under  a  good  lens). 
In  the  Frey  collection  there  are  the  same  two  distinct  shades  in  the 
ground-colour  of  the  specimens  exhibited,  one  of  a  bright  brown  (the 
type),  the  other  of  quite  a  dull  tint  of  brown.  There  is  great  difference 
in  the  clearness  of  the  markings,  some  examples  having  the  lobal  trans- 
verse lines  snowy- white,  but  the  others  dull  ochreous  and  inclined  to 
blend  with  the  ground-colour.  Both  the  lobal  lines  usually  cross  both 
the  upper  and  lower  lobes.  The  white  fissural  spot  is  sometimes  con- 
spicuous, at  others  almost  obsolete,  whilst  the  faint  transverse  shade 
between  cleft  and  base  is  sometimes  increased  into  a  well- developed  trans- 
verse line.  Two  examples  from  Frankfort  and  one  from  Munich  are  of  a 
very  pale  brownish-ochreous  ground-colour,  with  feeble,  pale  (ochreous, 
rather  than  white)  markings.  One  of  Zeller's  examples  in  the  "Frey 
coll.,"  from  Glogau,  has  the  ground-colour  very  bright,  the  space 
between  the  two  transverse  lines  on  the  upper  lobe  ver}-  dark,  almost 
banded.  Our  British  examples  frequently  show  this  dark  band,  and 
have  the  colour  on  the  outside  pale,  but,  as  the  ground  colour  of  the 
discal  and  basal  parts  of  the  wing  are  of  almost  the  same  dark  orange- 
brown  tint  as  that  between  the  two  lobal  lines,  the  banded  appearance 
does  not  become  conspicuous. 

Comparison  of  Oxyptilus  pilosell^  wtth  its  allies. — Generally 
smaller  than  P.  hieracii,  to  which  it  is  most  closely  allied,  it  differs  in 
the  less  dark  ground-colour,  less  sharply  white  transverse  lines,  and,  in 
particular,  by  the  faint  appearance  of  the  whitish  line,  which  edges  the 
hind -margin  of  the  lower  lobe  of  the  forewings.  Both  species  have  a 
less  deep  cleft  than  P,  cajf'er.      P.  pUosellae  differs  from  P.  obscurus 

(1)  by  its  larger  size,  (2)  by  its  brighter  (lighter)  colour,  (3)  by  the 
less  sharply  marked  white  line  w^hich  edges  the  costal  fringe  at  the 
apex  of  the  upper  lobe,  (4)  by  the  triangular  scale- tuft  which  does  not 
reach  the  apex  of  the  third  plumule.  This  last  character  P.  7tiarifiii€Uti&, 
P,  ericetoriwij  and  P.  trichodactylm  also  possess  (Zeller).  Webb  compares 
the  Dover  examples  with  Cappeiia  heterodactyla,  and  notes  (in  litt.)oi  the 
former:  **  Some  of  the  red  dish -brown  examples  are  quite  indistinguish- 
able from  the  old  Mickleham  specimens.  When  freshly -emerged  they 
are  nearer  ihe  colour  of  heterodactyla  {teucrii),  but  the  colour,  tuft,  and 
silveriness  of  the  markings  all  vary  in  individuals,  the  most  constant 
characters  being : — (1)  The  pale  ochreous  fringes  of  the  second  lobe. 

(2)  The  absence  of  any  white  scale- patches  (best  seen  in  heterodactyla) 
on  the  inner  margin  of  the  first  lobe.  (8)  The  absence  of  the  two 
minute  black  tufts  on  the  inner  margin  opposite  the  fissure.  (4)  The 
tuft  on  the  third  plumule  of  the   hindwing  not  extending  on  both 
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sides  of  the  shaft.  (6)  The  wings  markedly  Darrower  than  those  of 
heterodactifla.  (6)  The  first  fascia  crossing  the  lobes  of  the  forewings 
always  composed  of  a  line,  not  a  blotch,  as  is  frequently  the  case  in 
hetennlactyla,  (7)  The  contrast  in  colour  between  the  fore-  and  hind- 
wing^,  heterodavtyla  having  them  almost  identical  in  hue.  (8)  The 
underside  of  the  first  plumule  of  the  hindwings  not  so  mottled  as  in 
lu'temdactiila^  but  with  a  much  more  elongate  and  distinct  white  j^pot  near 
the  apex."  Comparing  the  Dover  examples  with  Crombruyyhia  dutann, 
Webb  notes  {in  litt.) :  **  PiloHcllae  is  not  so  pale  in  colour,  nor  so  coarsely 
scaled  as  distansy  but  conies  nearer  to  it  in  the  width  of  the  wing ; 
some  specimens  come,  indeed,  very  near  dintavs,  but  there  are  no  hoary 
scales  along  the  inner  margin,  and  the  tuft,  of  course,  is  difierent ;  in 
the  nearest  examples  they  can  be  separated  by  a  glance  at  the  underside. 
The  fasciag  crossing  the  lobes  of  the  forewings  are  parallel  in  pilosellaey 
and  the  outer  one  makes  a  continuous  line;  in  distans  this  outer  one  is 
not  a  continuous  line,  but  the  parts  in  the  first  and  second  lobes 
enclose  an  obtuse  angle  ;  in  distans^  too,  the  pale  fringes  surround  the 
first  lobe,  and  another  pale  line  runs  from  the  centre  of  the  fascia  to 
the  tip  ;  in  piloaellae  the  fringes  are  only  pale  on  the  costa."  Barrett 
gives  (K7it,  Mo,  May,,  xxv.,  p.  431)  a  comparative  summary  of  the 
Jiritish  Oxyptilines  and  hieravii.     This  reads  as  follows  : — 

Pilo^ellae. — The  costal  margin  much  arched  beyond  the  middle,  so  that  the 
upex  is  long,  pointed,  and  drooping.  The  two  pale  fasciae  (which,  in  all  these 
species,  cross  the  lobes  of  the  forewings)  yellowish-white,  oblique,  not  very  narrow, 
nor  well-defined.  The  third  feather  of  the  hindwing  with  a  large  brown  tuft  of 
scales  near  the  tip. 

Hieracii. — Of  the  same  size,  but  with  the  costal  margin  less  arched,  and  the 
ai^ex  more  blunt  and  squaied  ;  the  fascia*  more  perpendicular,  narrower,  and  more 
sharply  defined.  The  tuft  on  the  third  feather  of  the  hindwing  is  brown,  and  is 
situated  just  beyond  the  middle. 

Parvidactyla. — Considerably  smaller,  of  the  colour  of  pilofellae^  and  with 
oblique  fasciae,  but  these  are  narrow,  bright,  and  sharply  defined ;  the  costal  margin 
much  less  arched,  and  the  tips  less  produced,  though  hardly  so  blunt  as  in  hieracii. 
The  dark  tuft  on  the  third  feather  of  the  hindwing  is  large,  and  placed  nearly  at 
the  tip. 

Distant. — Of  a  paler  duller  colour  than  the  three  foregoing,  and  its  pale  fascin 
so  placed  as  to  resemble  crescents,  especially  when  the  insect  is  alive  and  at  rest. 
Its  shape  and  size  are  similar  to  those  of  hieracii,  and  the  tuft  on  the  third  feather 
of  the  hindwing  is  similarly  placed,  though  small  and  inconspicuous,  but  the 
species  is  at  once  distinguished  by  its  broad,  ill-defined,  pale  fasciae. 

Heterodactyla. — Perhaps  the  largest  of  the  group ;  its  wings  decidedly  broader, 
and,  from  its  dark  colour  and  bright  white  markings,  it  is  by  far  the  most  handsome. 
The  costal  margin  much  rounded,  the  tips  long  and  drooping,  the  fascia"  fairly 
broad  and  brightly  dehned,  and  the  inner  (dorsal)  margin  of  the  forewings  edged 
with  bright  white  cilia,  in  which  are  three  black  dashes.  The  third  feather  of  the 
hindwing  has  a  large  blackish  tuft,  and  the  anterior  portion  of  the  feather  is  white, 
with  numerous  black  dots. 

Bankes,  commenting  {Ent.  Bee,  xviii.,  p.  46)  on  the  above,  suggests 
that  Barrett  cannot  have  had  the  true  hieracii,  Zell.,  before  him,  for 
he  says  that  the  dorsal  scale-tooth  ("tuft")  of  the  third  feather  of  the 
hindwing  is  situated  "just  beyond  the  middle,"  whereas  Zeller 
himself  says  that  it  lies  "a  little  before  the  apex."  It  would  appear 
that  -Barrett  could  not  have  based  this  remark  on  the  specimens  in 
his  collection  received  from  Zeller,  and  which  are  now  in  Chapman's 
possession  and  under  observation  as  we  write,  since  they  show 
the  scale-tuft  near  the  apex,  as  in  pilosellaey  and  as  Zeller  describes 
it  (Tutt).  Speaking  of  hieracii,  Zeller  writes  (Linn,  Ent,,  vi., 
pp.   850-851) :   "  This  species  is  generally  larger  than   l\  piloHellaey 
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darker  yellow-brown  in  colour,  with  somewhat  brighter  and,  as  a  rale, 
narrower,  transverse  lines  across  the  lobes  of  the  forewings,  and  with 
a  distinct,  bent,  white  line  at  the  base  of  the  fringe  before  the  apex  of 
the  second  lobe.  The  black  scale-tooth  also,  on  the  Srd  plomale  of  the 
hindwing,  is  larger  in  hieracii.  The  nearest  relative  to  the  latter  is 
ericetorum,  which  has  the  same  dark,  almost  chestnut- brown,  g^und 
colour,  and  the  same  marking  of  the  hind  lobe.  These  two  species, 
however,  differ  from  each  other  in  that  the  scale-tuft  on  the  Srd 
plumule  of  the  hindwing,  which,  in  hieracii,  does  not  reach  the  apex 
of  the  plumule,  and  in  which  the  costal  (upper  marginal)  scales  in  the 
neighbourhood  of  this  tuft  form  only  a  narrow  line,  which  contributes 
little  to  the  size  of  the  tuft,  in  ericetorum  reaches  the  apex  of  the 
plumule,  and  forms  with  the  broad  costal  row  of  scales  a  large 
roundish  spot,  which  covers  the  entire  apex.'*  Hofmann  writes  {Die 
Dentsch.  Pteroph.,  p.  107) :  "  Piloaellae  is  very  close  to  O,  hieracii, 
smaller,  more  cinnamon-red  ;  the  outer  marginal  fringes  of  the  lower 
lobe  have  a  dull  white,  or  more  yellowish,  basal  line.  The  best  dis- 
tinguishing character  is  formed  by  the  black  scales  of  the  8rd  plumule. 
These  are  similar  to  those  of  O.  hieracii,  but  weaker  and  shorter, 
especially  on  the  inner  margin  ;  on  the  costa  they  do  not  run  quite  up 
to  the  apex,  which  bears  whitkh  scales  on  both  sides,  and  only  has  a 
few  black  scales  at  the  extreme  end  of  the  inner  margin ;  on  the  costa, 
however,  they  run  towards  the  base  somewhat  further  than  on  the 
inner  margin.  In  O,  hieracii,  on  the  contrary,  the  black  scales  of  the 
costa  run  up  to  the  apex  of  the  plumule,  so  that  only  a  very  few  white 
scales  remain  among  the  rest,  while  the  black  scales  do  not  run  further 
towards  the  base  than  on  the  inner  margin.  With  worn  specimens 
these  characters  are,  of  course,  easily  lost.  Palpi  as  in  0.  hieracii.'* 
Writing  of  ().  hieracii  {op.  cit.,  p.  108),  he  further  says  that  this  species 
is  '^  usually  somewhat  larger  (expanse  11mm.)  than  (>,  pilosellae,  dark 
red-brown,  almost  chestnut-brown,  with  pure  white,  somewhat  shining, 
markings.  The  basal  line  of  the  outer  marginal  fringes  of  the  lower 
lobe  is  usually  sharp  and  pure  white,  occasionally,  however,  somewhat 
tinged  with  yellow,  and,  in  many  examples,  becoming  obsolete  on 
reaching  the  centre  of  the  outer  margin.  The  black  scales  of  the 
third  plumule  of  the  hindwing  are  shorter  on  the  costa  and  placed 
very  obliquely,  on  the  inner  margin  almost  vertical,  very  long  towards 
the  base,  becoming  gradually  shorter  towards  the  apex,  so  that  they 
form  a  tooth-like  projection ;  they  extend  along  the  costa  up  to  the 
apex,  but  towards  the  base  not  further  than  the  scales  on  the  inner 
margin.  At  the  apex  of  the  plumule  there  are  only  a  few  little  scales, 
and  one  pair  of  thick  deep  black  scales  directed  downwards,  which  are 
usually  closely  in  touch  with  the  scales  of  the  costa,  but  .separated 
from  those  of  the  inner  margin  by  a  short  interval  in  which  the 
fringes  are  whitish-coloured  at  the  base.  Palpi  brown,  edged  with 
white  below,  with  a  distinct  tuft  of  hairs  on  the  second  joint.*' 

[Original  description  of  Oxyptilus  hieracii,  Zellek. — Pterophortfs 
hieracii.  Alis  anterioribus  brunneis,  laciniis  niveo-bistrigatis,  ciliis 
costHB  ante  apicem  exalbidis,  arcu  lacinisB  posterioris  marginali 
albido ;  digiti  tertii  dorso  ante  apicem  atro-squamato.*     Forewin<?s 

*  Forewings  red-brown ;  lobes  with  two  snowy  strigfe ;  cilia  of  the  costa  before 
the  apex  yelJowish-white ;  a  whitish  bow  on  the  margin  of  the  lower  lobe ;  the 
fringe  of  the  Srd  plumule  black-scaled  berore  the  apex. 
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dark  brown -red ;  on  the  black  costa,  from  the  base  to  the  cleft, 
dotted  with  snow-white ;  on  the  disc  near  the  incision  lie,  behind 
a  dark  mark,  crowded  white  scales,  as  well  as  some  on  the  division. 
Over  both  the  lobes,  in  the  usual  positions,  are  two  snow-white,  some- 
what shining,  transverse  lines,  those  on  the  second  lobe  not  reaching 
the  inner  ed^e ;  the  first  one  thick,  oblique  from  behind  forwards, 
going  into  the  fringe ;  the  second  one  very  thin,  often  on  the  first  lobe 
broken  to  an  angle,  not  reaching  the  fringe.  From  this  second  line  to 
apex  the  costal  fringes  yellowish,  and  ending  in  this  colour  at  a  long 
black  streak  ;  the  posterior  border  of  the  second  lobe  has,  behind  a 
black  marginal  line,  a  whitish -yellow,  concave,  darker,  emarginate  line 
on  the  fringe.  The  fringes  blackish,  in  the  incision  paler ;  on  the 
inner  margin  of  the  wing  yellowish,  with  a  few  black  scales,  which  are 
easily  lost,  but  are  firmest  behind  the  middle  of  the  incision.  Hind- 
w^ings  clear  red-brown,  with  black  fringes;  the  3rd  plumule  has,  before 
the  yellowish-fringed  apex,  on  both  sides  deep,  black,  crowded  scales, 
of  which  those  on  the  hind  border  are  rather  the  longer  and  form  a 
sort  of  tooth,  becoming  gradually  shorter  towards  the  tip  (Zeller,  isz*.s, 
]841,  p.  827).] 

EooLAYiNG. — Nothing  appears  to  be  known  of  the  egg-laying  or  egg 
of  O.  pUoseUae,  Nolcken  observes  that  he  captured  a  pair,  in  cop.f  in 
the  Riga  district,  August  7fch,  1870,  that  eggs  were  laid,  and  that,  from 
these,  young  larvae  emerged  on  August  22nd. 

Ovum. — Undescribed. 

Larval  habits. — As  the  foodplant,  Hieracium  piloHella,  grows  in 
patches,  there  are  always  several  larvae  near  together,  though  only  one 
lives  in  each  plant.  The  plant  tenanted  by  a  larva  has  no  fiower- 
stalk,  and  is  easily  recognisable  by  the  loose  white  fluff  over  the 
central  shoot,  by  which  a  kind  of  roof  is  formed  for  the  larva.  This 
fluff  is  scraped  off  the  underside  of  the  leaves,  and  mixed  with  a  few 
hairs  from  the  upperside.  Under  this  poorly- protecting  roof  the 
maggot-like  larva,  deeply  boring,  eats  out  the  heart,  and  often 
gnaws  the  tender  leaves  of  the  shoot  from  the  margin  up  to  the  mid- 
rib. As  a  rule,  it  is  not  satisfied  with  a  single  plant ;  I  have  found 
deserted  dwellings,  and,  in  neighbouring  plants,  well-grown  larvie, 
which  wore  just  commencing  to  form  their  roofs,  and,  therefore,  could 
not  have  dwelt  there  from  their  youth  upwards.  The  larvae  are  full- 
grown  at  very  uneven  periods,  and  still  very  young  larvae  occur,  when 
others  have  already  pupated.  The  excrement  is  pale  yellowish,  not 
in  great  quantity,  and  dry.  The  larvae  can  let  themselves  down  by  a 
thread.  In  its  chosen  habitats,  the  larva  is  to  be  found,  often  in 
abundance,  in  June  (Zeller).  In  Baden,  the  larvae  are  found  in  stems 
of  Hieracium  pilosella  (Reutti).  The  larva  lives  among  the  lower 
leaves  of  H.  pilosellay  where  it  makes  a  flattish  roof,  beneath  which 
it  burrows  into  the  innermost  part  of  the  plant,  and  sometimes  devours 
even  the  leaves  themselves,  after  which  it  will  go  to  another  plant ; 
the  plants  thus  attacked  do  not  produce  flowers  (Wallengren).  The 
larvae  are  to  be  found  in  Briinn,  at  the  end  of  May,  on  H.  pilosella,  the 
central  shoots  of  which  are,  at  this  time,  clothed  with  a  cottony-  or  woolly- 
like bunch,  beneath  which  the  larvae  spin  flimsy  webs,  in  which  they  can 
be  found  of  all  ages;  but,  although  imagines  are  to  be  taken  by  June 
20th,  half -grown  larvae  may  also  be  found  at  the  same  time  in  nature 
(Gartner).     Freyer  observes  that  Plotz  first  found  larvae  on  the  under- 
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side  of  the  lower  leaves  of  Hieracium,  but  later  obtained  them 
more  abundantly  on  the  upper  central  parts  of  the  plants,  where  they 
concealed  themselves  by  drawing  the  nearest  portions  of  the  plant  around 
them.  Hofmann  says  that  the  larva  lives  in  May  and  June  on 
IL  pilosella,  under  a  loose  web  of  white  fluff,  spun  over  the  central 
shoot.  This  fluff  is  scraped  off  from  the  underside  of  the  leaves,  and 
mixed  with  a  few  hairs  from  the  upperside.  The  maggot-like  larva 
under  this  web  bores  deep  down  into  the  heart  of  the  plant.  Pupation 
takes  place  either  in  the  larval  dwelling,  or  on  the  underside  of  a  leaf, 
where  the  fluff  is  scraped  off  and  formed  into  a  longish  cocoon  that 
hangs  loosely  together. 

Larva. — Larva  brevipes  setulis  minutis  capitatis  tecta,  exalbida  : 
capite  melleo ;  seriebus  duabus  dorsal ibus  pilorum  ternatorum ;  foveolis 
lateralibus  supra  seriem  pilorum  solitariorum.    (Larva  with  short  legF, 
with  very  short,  knobbed,  setae,  yellowish -white  ;  with  pale  yellow  head  ; 
two  rows  of  triple  hairs  along  the  back;  a  row  of  depressions  above  a 
lateral  row  of  single  hairs.)     Length  somewhat  under  half-an-inch. 
The   small   head   shortly  oval,   pale   honey-yellow,   with   dark  jaws 
and  blackish  ocelli,  little  shining,  like  the  thoracic  shield,  and  drawn 
halfway  into  the  prothorax.     The  ground  colour  of  the  body,  which  is 
somewhat  stout  and  attenuated  at  each  extremity,  is,  both  in  the  old 
and  young  larvae,  pale  yellowish- white,  yellower  towards  the  venter;  the 
last  two  segments  greyish-blue,  from  the  excrement  showing  through. 
The  surface  is  everywhere  clothed  with  quite  short,  knobbed,  bristles. 
A  mediodorsal  line  is  wanting,  as  well  as  every  other  marking ;  each 
segment  exhibits,  in  the  centre  of  the  dorsum,  a  very  shallow  depres- 
sion, forming  a  posteriorly- open  horse-shoe.      The  middle  segments 
have,  near  this,  three  hairs,  one   behind   the  other,  near   together, 
diverging  above,  the  central  the  longest,  the  last  directed  obliquely 
bfick wards.     Further  down  on  the  side,  below  a  distinct  indentation, 
stands  a  long  hair,  below  which,  on  the  lateral  flange,  is  a  separated,, 
horizontal,  diverging,  double  hair.      The  spiracles,  which   must  lie 
above  the  lateral  flange,  I  was  not  able  to  recognise.    Segments  clearly 
divided ;  the  skin  falls  in  transverse  folds  when  the  larva  contracts 
itself.     The  very  short  ventral  claspers  cylindrical,  with  a  slightly  in- 
complete brown  circle  of  booklets.    The  thoracic  legs,  also,  are  of  note- 
worthy shortness.     The  larva  is  rather  hard  to  the  touch,  but  not  so 
much  so  as  that  of  P.  scarodactylus  (Zeller) .   The  larva  is  spindle-shaped, 
without  markings,  and  of  a  dull  greenish -yellow    colour,  with  fine 
whitish  hairs  (Plotz  teste  Freyer).  The  fullgrown  larva  is  yellowish -whites 
transversely  wrinkled,  with  distinct  lateral  flange,  feels  hard  to  the 
touch,  but  not  so  hard  as  that  of  Leioptilus  scarodactylus,  without  markings, 
beset  all  over  with  quite  short,  white,  knobbed,  bristles,  rising  singly. 
Tubercles  small,  bearing  single  long  white  bristles.  On  the  back,  there  is,  on 
each  segment,  between  the  dorsal  tubercles,  a  small  shallow  depression,  in 
which  four  dark,  roundish,  spots,  forming  a  square,  may  be  seen  with 
a  strong  lens.    Laterally,  each  segment  bears  another  small,  roundish, 
depression,  with  a  single-haired  tubercle  below,  then  the  small  spiracle 
margined  with  pale  brown,  and  below  this,  on  the  lateral  flange,  a  tubercle 
bearing  two  divergent  bristles.     Head  small,  retractile,  pale  honey- 
yellow,  with  dark  brown  mouthparts,  and  two  brownish  spots  on  the 
posterior  margin,  and,  like  the  yellow  thoracic  shield,  hardly  shining. 
Anal  flap  yellowish,  with  brownish  spots.     Thoracic  legs  short,  pale 
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brown  ;  abdominal  claspere  short,  with  few  brown  hooks  (five  to  six) 
on  the  sole,  some  of  which  exhibit,  at  the  base,  a  second  booklet,  scarcely 
half  so  long  (Hofmann).  The  larva  is  yellowish -white  in  colour,  with 
long  white  hairs ;  the  small,  heart-shaped  head  flattened,  with  two- 
dark  eye-points,  and  pale  reddish-brown  mouth,  deeply  drawn  in  ;  no 
thoracic  or  anal  shield.  Body  thickened  in  the  centre.  The  points  of 
the  legs,  and  the  soles  of  the  ventral  claspers,  reddish- brown,  otherwise, 
like  the  venter,  white.     Movements  slow  (Gartner). 

Comparison  of  larva  of  0.  piloselub  with  that  of  0.  hieracii. — 
(K  pilosellae: — The  larva  of  O.  pilosellae  is  yellowish -white,  without 
markings,  and  the  ventral  prolegs  are  short,  with  few  brown  booklets 
on  the  planta.  It  bores  into  the  heart  of  Hkracium  pilosellae  and 
pupates  either  in  the  larval  dwelling,  or  on  the  underside  of  a  leaf  of  the 
foodplant  under  a  web.  0,  hieracii : — The  larva  of  O.  hieracii  is  of 
some  shade  of  green,  the  dorsal  tubercles  are  brownish,  or  brownish- 
red,  bordered  on  each  side  with  red  or  brown  elongated  spots.  The 
dorsal  vessel  is  blackish,  or  dark  green,  or  even  blood-red,  sometimes 
also  bordered  with  pale  yellowish  lines.  The  ventral  prolegs  long, 
stilt-like.  It  lives  in  the  shoots  of  Hieracium  iimbellatian ,  eating  the 
inner  leaves,  and  pupates  on  the  stem  or  on  the  upperside  of  a  leaf 
near  the  midrib  (r/.  Hofmann,  Die  Deutsch,  Pteroph.,  pp.  107-109). 

FooDPLANTS. — Hieracium  pilosella   (Zeller),  U.  umbellatum    (Frey), 

{Inula  (Schmid).]     [It  is  to  be  noted  that  Hieracium  umbellatum  is  the 

food  of  Oxyptilus  hieracii.     We  have  no  further  indication  concerning 

Schmid*s  unexpected  record  oi  Inula  as  a  foodplant,  and  particulars  of 

every  kind — species,  etc. — appear  to  be  wanting.] 

PupARiuM. — Pupation  takes  place  either  in  the  larval  dwelling,  or 
on  the  underside  of  a  leaf,  where  the  fluff  is  scraped  off  and  formed 
into  a  cocoon,  elongate,  and  loosely  hanging  together.  On  the  third 
day,  the  larva  becomes  a  very  slender  whitish -yellow  pupa.  The  female 
pupa  is  somewhat  shorter  and  stouter.  If  disturbed  it  lashes  strongly 
around  and  over  itself,  and  is  hard  to  the  touch.  The  pale-reddish, 
backward-directed,  dark-hooked  prickles  on  the  venter  do  not  appear 
to  be  used  for  anchoring  the  pupa ;  only  those  on  the  anal  point 
seem  to  be  used  as  a  holdfast  (Zeller).  The  pupa  is  fixed  in  the 
larval  nest,  or  on  the  back  of  a  leaf,  on  which  a  thin  oblong  web  is 
prepared,  and  into  which  the  gnawed -off  fluff,  etc.,  is  spun  (Wallen- 
gren).  For  pupation,  the  larva  chooses  the  underside  of  a  leaf  of  its 
foodplant,  and  settles  down  among  the  woolly  covering;  the  pupal 
stage  lasting  14  days  (Gartner).  The  fullfed  larva,  in  mid- June, 
betakes  itself  to  the  underside  of  a  leaf,  bites  off  the  hairs  from  a  small 
area,  and  spins  there  for  itself  a  slight  transparent  web,  wherein  it 
fastens  itself  by  its  cremaster  to  the  leaf,  before  changing  to  an  ivory- 
coloured  pupa ;  the  pupal  stage  lasting  from  14-17  days  (Plotz  test4 
Freyer). 

Pupa. — Chrysalis  albida,  fronte  bicorni,  carina  duplici  abbreviata 
setigera  in  abdominis  dorso ;  fovearum  lateralium  serie  simplici ; 
segmenti  penultimi  ventre  glochidibus  instructo.  (Pupa  whitish, 
with  two  frontal  horns  and  two  bristly  keels  on  the  dorsum  of  the  first 
three  abdominal  segments  ;  a  series  of  indentations  on  the  side  of  the 
abdomen  ;  the  penultimate  segment  with  supporting  hooks  on  the  bare 
ventral  area.)  The  anterior  dorsum,  towards  the  head,  which  has  at 
the  base  of  each  antenna  a  pointed  hump  terminating  in  a  spike,  i& 


444  BRITISH   LBPIDOPTEIU. 

obliquely  swollen,  and  has,  on  its  uppermost  part,  two  whitish,  outwardly 
curved,  longitudinal  keels.  From  the  union  of  these  on  the  middle  of 
the  back  run  two  narrow  little-raised  keels  over  the  first  three  segments 
of  the  abdomen;  they  disappear  on  the  middle  segments  and  rise 
again  on  the  hindmost,  and  bear,  on  each  segment,  on  a  little  elevation 
anteriorly,  a  very  short,  and  behind,  a  long,  backwardly -curved,  bristle. 
Further  down,  in  the  centre  of  each  segment,  is  a  little  elevation  with  a 
bristle,  and  below  it  a  depression,  in  front  of  which  lies  the  scarcely 
recognisable  spiracle.  Below  the  depression,  on  a  raised  longitudinal 
line,  two  very  short  bristles  are  placed,  more  towards  the  venter,  and,  in 
the  centre  of  the  segment,  a  longer  bristle,  and  quite  below  two  more,  one 
behind  the  other.  The  bristles  are  clear,  directed  posteriorly,  those  of  the 
thorax,  however,  directed  forwards.  The  whole  of  the  upper  surface  is 
very  finely  and  closely  wrinkled,  most  deeply  on  the  centre  of  the  back. 
On  the  wing-cases  the  nervures  are  raised  and  white  in  colour.  On 
the  venter,  at  the  commencement  of  the  penultimate  segment,  is  a 
number  of  pale- reddish  prickles,  directed  backwards  with  dark-hooked 
terminations ;  they  are  shorter  than  the  anal  bristles,  and  I  have  never 
found  the  pupa  anchored  with  them.  On  the  anal  point  there  are 
many  such  prickles,  which,  however,  but  little  strike  the  eye  from  above; 
these  alone  I  saw  hooked  into  the  silk  and  used  as  a  holdfast.  In 
about  fourteen  days  the  moth  appears  (Zeller,  Isisy  1841,  pp.  789-793). 
The  pupa  is  whitish,  with  two  projecting  nosehorns,  and  two  dorsal 
ridges,  with  bristles,  on  the  first  three  abdominal  segments;  on  each  side 
of  the  abdomen  is  a  row  of  hollows,  and  the  penultimate  and  anal 
segments  have  dorsal  hooks,  by  which  it  is  attached  (Wallengren). 
The  pupa  is  whitish  with  two  frontal  elevations  and  two  ledges  (dorsal 
keels)  on  the  back  of  the  first  four  abdominal  segments;  on  the  sides 
of  the  abdomen  there  is  a  small  shallow  dimple  on  each  segment.  On 
the  wing-cases  the  nervures  are  raised  and  white.  It  differs  essentially 
from  the  pupa  of  O.  hieracii  in  that  the  bristly  dorsal  keels  disappear 
on  the  middle  segments,  and  only  rise  again  on  the  hindmost  segments 
(Hofmann).  The  lively  pupa  is  slender,  bone-yellow,  with  two  points 
on  the  head  ;  thorax  humped  ;  anal  end  pointed  ;  wing-  and  leg-cases 
leave  two  segments  free,  and  are  reddish-brown  at  their  terminations  ; 
the  segments  bear  single  hairs  directed  backwards  (Gartner). 

Comparison  of  the  pupa  of  0.  piiiOSELiijE  with  that  of  0.  hieracii. 
— O,  pilosellae  : — The  pupa  of  0.  pilosellae  is  whitish,  with  two 
elevations  with  radiating  bristles,  and  two  bristly  dorsal  keels  on  the 
dorsum  of  the  first  four  abdominal  segments ;  on  the  lateral  area  of 
each  segment  of  the  abdomen  is  a  small  shallow  depression.  On  the 
wing-cases  the  nervures  are  white  and  raised.  From  the  pupa  of 
O,  hieracii  it  essentially  differs,  in  that  the  bristly  dorsal  keels  disappeai* 
on  the  middle  segments  of  the  abdomen,  and  only  rise  again  on  the 
terminal  segments.  0.  hieracii  : — The  pupa  of  O.  hieracii  has,  on  the 
dorsum  of  each  segment  of  the  abdomen,  laterally  compressed  elevations, 
these  are  largest  on  the  4th  abdominal  segment,  and  decrease  in  size 
towards  both  extremities.  The  colour  of  the  pupa  is  bright  green 
^vith  reddish  and  brown  markings,  and  a  dark,  whitish -bordered,  medio- 
•dorsal  line  (c/.  Hofmann,  Die  Dentsch.  Pteroph.,  pp.  107-109). 

[Lipehistory  of  Oxyptilus  hieracii. — As  O.  hieracii  has,  for  many 
years,  been  erroneously  quoted  as  a  British  species,  and,  as  there  is  noth- 
ing in  the  foodplant,  habitat,  or  distribution  of  the  species  which  should 
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forbid  its  occurrence  in  Britain,  we  add  Hofmann's  lifehiatory  of  the 
species  (as  known  in  Germany).  This  reads  as  follows : — Labya  : 
9mm.  long  ;  yellowish -green,  pale  green,  or  yellowish ;  dorsal  tubercles 
pale  brownish  to  brown-red,  on  both  sides  bordered  with  rose-red,  or 
blood-red,  or  even  brown-red,  elongate  spots.  The  dorsal  vessel 
beneath  the  skin  appears  blackish,  or  dark  green,  though  sometimes 
even  blood- red,  sometimes  edged  on  each  side  by  a  pale  yellowish 
longitudinal  line.  The  small  heart-shaped  head  is  brown  previously 
to  the  last  ecdysis ;  afterwards  clear  honey-colour  with  dark  mouth - 
parts,  sometimes  also  green.  The  prothoracic  shield,  shining  brownish 
before  the  last  ecdysis,  sometimes  made  up  of  three  spots,  disappears 
afterwards  ;  spiracles  ringed  with  brown ;  anal  shield  bright  brownish- 
yellow,  dark  brown  on  the  sides ;  all  the  legs  of  the  general  colour  of 
the  body  ;  ventral  claspers  long,  stilt-like.  Habits  of  labva  :  It  lives 
at  the  end  of  May  and  in  June  in  the  terminal  shoots  of  Hieracium 
umbeUatum,  which  are  spun  up  in  longish  bunches,  in  which  the  larva 
eats  the  innermost  leaves  and  deposits  its  excrement ;  [the  larv^a  also 
occurs  on  Ficris  hieracoideir'  and  Tencrium  Hcorodonia'^'  (according  to 
Sorhagen,  p.  4^,  unless,  with  regard  to  the  latter  plant,  a  mistake  has 
been  made  witn  another  species,  perhaps  O.  teuoii,]  Dr.  Steudel,  of 
Stuttgart,  once  bred  an  example,  probably  of  this  species  (on  account 
of  the  crippling  of  the  hindwings  not  exactly  identified),  on  July  25th 
from  the  flowers  of  Hieracium  horeale.  Pupation  :  The  pupation  takes 
place  on  a  stalk,  or  on  the  upperside  of  the  leaf,  beside  the  midrib,  etc. 
Pupa  :  9mm.  long,  anteriorly  bluntly  rounded,  with  very  short,  blunt, 
frontal  prominence,  and  slight  dorsal  keels ;  these  are  furnished,  on  the 
metathorax,  each  with  three  small  teeth  directed  forwards;  on  the 
dorsum  of  the  abdomen  there  are  laterally  compressed  elevations 
terminating  in  one  point  on  the  first  and  last  segment  but  one,  and  in 
two  points  on  the  remaining  segments ;  they  carry,  at  their  bases,  a 
white  bristle  directed  forwards  and  another  directed  backwards ;  the 
elevations  are  largest  on  the  4th  abdominal  segment,  where  the  dorsal 
keels  terminate,  and  from  here,  anteriorly,  as  posteriorly,  they  decrease 
in  size.  The  sides  of  the  abdomen  are  furnished  with  four  rows  of 
white  tubercles  lying  one  abov*-  another  (one  tubercle  in  each  row  to  a 
segment),  each  bearing  a  white  bristle  directed  backwards,  but  the 
second  row  carries  two  divergent  bristles.  The  leg-  and  wing- cases 
reach  to  the  posterior  margin  of  the  5th  abdominal  segment.  Nervures 
of  the  wing-cases  without  bristles.  The  pupa  is  a  lively  green  in 
colour,  brown  between  the  reddish  dorsal  keels  and  elevations,  with 
the  dark  dorsal  vessel  showing  beneath  the  skin.  The  dark  dorsal 
vessel  is  bordered  outwardly  with  whitish.  Time  of  appearance  and 
DISTRIBUTION  :  Ituago  emerges  from  the  end  of  June  till  August.  O, 
hieracii  is  distributed  throughout  Germany  and  Austria,  and  occurs 
also  in  many  places  in  Switzerland — Ziirich,  Baden,  St.  Gailen,  etc.] 

Time  of  appearance. — In  Britain,  D.  pilosellae  occurs  in  July  and 
August  (Stainton).  [We  have  a  note  to  the  effect  that  Farn  captured  it 
in  the  Painswick  district,  between  July  lst-16th,  1894.]  The  state- 
ment of  Blackmore,  that  he  captured  the  species  the  last  week  of  July, 
1864,  in  the  Isle  of  Portland,  and  that  of  Wormald,  that  he  took  it  on 
July  27th,  1867,  in  a  swamp  at  West  Wickham,  require  confirmation. 

*  Picris  hieraroide$  is  one  of  the  foodplants  of  Crombrujfghia  distamt,  and 
Teucrium  $corodcmia  the  foodplant  of  Capperia  heterodacUjla^  the  latter  species 
referred  to  by  Sorhagen  as  hieracii,  Greening. 
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Zeller  says  that,  in  Posen,  it  commences  to  fly  after  mid- June,  and  is 
at  its  maximum  in  early  July,  disappearing  at  the  end  of  the  month ; 
belated  examples,  however,  occur  later,  even  into  September,  and,  on 
October  2nd,  a  single  worn  example  was  captured,  probably  from  an 
egg  of  the  year.  In  Germany,  it  was  just  appearing  June  19th,  1869, 
abundant  on  July  11th,  1869,  at  Meseritz  (Zeller) ;  it  is  noted  in 
July  in  Anhalt,  near  Dessau  (Gillmer),  near  Potsdam,  Berlin,  et<:. 
(Pfiitzner),  and  Frankfurt-on-Oder  (Kretschmer) ;  it  is  recorded  in 
June  and  July,  in  Vorpomerania  (Paul  and  Plotz),  the  Rhine 
Provinces  (StoUwerck),  in  Hanover  (Glitz),  in  Upper  Lusatia 
(Moschler),  in  the  kingdom  of  Saxony  (Schiitze),  and  near  Regens- 
burg  (Hofmann  and  Herrich-Schaffer) ;  in  Wiirttemberg  it  is  noted 
^s  occurring  from  June  to  August  (Steudel  and  Hofmann),  and  near 
Friedland  (Stange),  also  near  Munich  (Hartmann),  and  in  Baden 
(Meess  and  Spuler)  ;  whilst  at  Wiesbaden  only  the  end  of  June  is 
recorded  (Bossier).  In  Austria,  it  is  recorded  for  the  last  half  of 
June  and  early  July,  in  Moravia  (Gartner)  ;  in  May  and  June  in  the 
Vienna  district  (Mann) ;  and  from  June  to  August  in  the  Salzburg 
{Fritsch) ;  we  captured  it  between  August  5th- 12th,  1895,  at  Cortina. 
It  is  recorded  for  July  4th-29th  in  Scania,  etc.  (Zetterstedt) ;  in  June 
and  July,  and  even  as  late  as  September,  in  southern  and  central 
Sweden  (Wallengren) ;  in  June  and  July  near  Helsingfors  and 
HoUola,  and  at  Walarao  on  July  28rd  (Tengstrom) ;  July  18th- 
August  17th,  1870,  in  the  Biga  district  (Nolcken).  In  Switzerland 
it  occurs  in  July  and  August  (Frey).  In  France,  we  captured  the 
insect  between  July  81st  and  August  5th,  1898,  at  Bourg  St.  Maurice : 
August  5th-12th,  1896,  at  La  Grave ;  June  28rd-30th,  1897,  in  the 
forest  of  Fontainebleau ;  August  6th- 12th,  1902,  at  Megeve  ;  August 
16th,  1902,  at  Chamonix;  August  8th,  1906,  at  Beauvezer,in  the  Basses- 
Alpes,  the  dates  suggesting  that  the  altitude  influences  its  time  of 
appearance  considerably.  In  Italy,  also,  we  found  it  between  July  dlst  and 
August  8rd,  1894,  at  Courmayeur,  August  9th-] 8th,  1901,  at  Bobbie, 
and  August  20th,  1901,  at  Au  Pra.  In  Belgium  it  is  recorded  as  being 
common,  and  occurring  in  June,  July,  and  August  (Crombrugghe). 

Habits. — This  species  loves  a  dry  sunny  spot,  and,  flitting  from  one 
fim-acinm  stem  to  another,  hangs  like  a  dried  scrap  from  the  stalk,  to 
which  it  clings  with  its  front  legs;  or  it  bustles  busily  among  the 
herbage  at  the  end  of  the  afternoon,  when  it  is  not  so  easily  seen 
as  Zeller  would   suggest.      At  La  Grave  the  species  was  disturbed 
•during  the  daytime,  but  was  more  active,  naturally,  at  the  end  of  the 
afternoon  and  in  the  early  evening.     At  Bobbie,  the  imagines  could 
be   disturbed   during   the   afternoon,    but  they   flew    naturally  later, 
and   were  easily   put  up  as  one  walked   among  the   herbage ;    at 
Megeve,  too,  they  were  most  abundant  in  the  late  afternoon,  flying 
^uite  freely  between  5.80  p.m.  and  6.80  p.m.,  on  still,  sunny  after- 
noons.    At  Courmayeur,  Bourg  St.  Maurice,  Chamonix,  Cortina,  and 
Au  Pra,  odd  specimens  were  occasionally  disturbed  as  one  walked 
through   the   herbage,  amongst  which  they  were  no  doubt  hiding. 
At  Fontainebleau  they  could,  apparently,  only  be  induced  to  fly  at  all 
freely  quite  late  in  the  afternoon,  but  Zeller  notes  that,  at  Meseritz,  in 
Posen,  they  were  easily  seen  and  captured  in  the  twilight.     He  says 
that  the  species  commences  to  fly  after  the  middle  of  June,  and  is  usually 
over  by  the  end  of  July.     Wallengren  observes  that  it  is  more  frequently 
on  the  move  in  the  daytime  than  most  members  of  the  family 
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Habitat. — In  Britain,  it  is  very  local,  and  confined  practically  to 
the   chalk.      Formerly,   it  used  to  be   exceedingly  abundant  on  the 
chalkhills  at  Mickleham  and  Box  Hill,  in  Surrey,  and  on  the  chalk- 
hills  in  the  neighbourhood  of  the  Devil's  Dyke,  Newmarket.      Of 
late   years,    however,    these    localities    have   produced   few,    if   any, 
specimens,  but  this  by  no  means  proves  the  absence  of  the  species 
there.     More  recently,  however,  the  neighbourhood  of  Folkestone  and 
Dover  has  been  more  prolific  in  specimens,  and  one  suspects  that  it  is 
a  much-overlooked  species.     Leech  says  tbat  the  insect  is  excessively 
local,  occurring  in  a  few  places  on  the  chalkhills  and  adjacent  green- 
sand.     [Blackmore  reports  that  he  captured  the  species  in  July,  1864, 
in  the  Isle  of  Portland,  but  both  this,  and  Wormald*s  record  that  he 
-captured  it  on  July  27th,  1867,  in  a  swamp  at  West  Wickham,  want 
confirmation  (see  i7ifra),]     Zeller  says  that  its   habitats  are  open, 
<lry,  sunny  places,  in  which  the  foodplant,  Hieracium  pilosella^  grows 
freely;  it  is,  therefore,  most  frequently  found  in  pine  woods,  especially 
on  sheltered,  gently- sloping,  hillocks,  and,  in  such  situations,  in  places 
where  few  cattle  are  reared,  the  species  is  abundant  enough ;  he  says  that 
it  is  pretty  abundant  throughout  Germany  on  well -drained  soils  where  its 
foodplant  grows.    In  Posen,  Zeller  observes  it  as  abundant  at  Meseritz, 
on  dry  sandy  tracts,  where  Gnaphalium  arenariiini,  Artemisia  campestria, 
-etc.,  grows  abundantly,  the  imagines  being  easily  seen  and  captured 
in  the  twilight.    Zetterstedt  observes  that,  in  southern  Scandinavia,  it 
is  found  almost  everywhere  in  fields,  pastures,  and  pine  forests.     We 
found  the  species  fairly  commonly  in  a  very  restricted  area  in  Fontaine- 
bleau  Forest,  not  far  from  one  of  the  main  drives  passing  through  it,  and 
itmongst  rather  sparse  herbage,  under,  so  far  as  we  can  remember,  pine- 
trees;  at  Bourg  St.  Maurice,  it  occurred  rarely  on  the  lovely  flower- 
covered  banks  above  the  bridge,  as  well  as  those  much  higher  up  the 
torrent ;  at  Courmayeur,  in  Piedmont,  on  the  other  side  of  the  Little 
St.  Bernard  Pass,  the  species  also  haunted  the  flowery  slopes,  lying  directly 
behind  the  village  at  the  foot  of  Mont  Courmet,  that  lead  up  to  the 
pine-forests  that  cover  its  steep  sides ;  here  the  insect  was  taken  at  an 
•elevation  of  more  than  5000  ft.      At  Chamonix,  odd  specimens  only 
were  taken,  one,  on  the  flowery  banks  below  Lavancher,  which  are 
^ain  capped  by  pine- woods,  the  other  in  one  of  the  openings  among 
the  bushes  and  boulders  that  cover  the  lower  slopes  of  the  Br^vent. 
At  Cortina,  in  the  Tyrol,  again,  a  single  specimen  was  captured  on  the 
flower-covered  banks  at  the  foot  of  the  Croda  di  Lago,  where  grassy 
openings  lead  up  into  the  woods  of  the  lower  slopes.  On  other  occasions 
we  have  found  the  species  at  considerable  elevations,  once  at  Megeve, 
on  a  slope  in  a  meadow,  by  the  side  of  the  Calvaire,  when  it  flew 
freely  at  the  end  of  the  afternoon  in  the  sunshine,  and  again  at  Bobbie, 
in  the  Pellice  valley,  where  it  also  was  found  in  the  late  afternoon  on  a 
rough  rock-covered  slope,  covered  with  thyme  and  other  attractive 
plants,  and  at  the  foot  of  which  was  a  jungle  of  Eupatoriumy  giant 
salvias,  thistles,  willow,  etc.     In   both  these  places  it  was  in  fair 
abundance.     In  the  late  afternoon  of  August  6th,  1902,  at  Megeve, 
more  than  a  dozen  specimens  were  seen  in  a  short  time,  but,  by  the 
next  afternoon,  the  herbage  had  been  cut,  and  only  single  specimens 
were   noted   in   the  locality    afterwards.      The  species  appeared   to 
occur    sparingly    far  up  the  Pellice    Valley  above   Bobbie,  and  a 
^single    example    was    nettsd    at    Au     Pra,     on     pasturages    above 
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6000  ft.  elevation.  At  La  Grave,  in  the  heart  of  the  Dauphiny 
Alps,  it  occurred  on  the  shaly  banks  where  flowers  were  fairly 
abundant,  near  the  village,  as  well  as  right  up  to  the  mountain- 
pastures  by  the  Meije  glacier.  A  single  example  was  also  found  on  the 
flower-covered  bankside  of  a  fleld,  sheltered  above  by  a  pine- wood  in 
( arly  August,  1906,  at  Beauvezer,  in  the  Basses- Alpes.  Frey  observes 
that,  in  Switzerland,  it  flies  in  dry  forest-meadows,  and  in  open  spaces 
or  clearings  in  the  forests,  sometimes  in  company  with  ().  ericetoruw, 
Caradja  also  reports  it  as  frequenting  meadows  in  Boumania,  and 
Wallengren  observes  that,  in  the  southern  and  central  part  of  Sweden, 
it  is  the  most  common  species  of  the  family,  being  found  almost  evet}- 
where ;  Hieracium  pilosella  grows  scarcer,  however,  in  Lapland,  but 
the  moth  has  been  found  as  far  north  as  Hollola,  whence  Zetterstedt 
obtained  it ;  it  prefers  dry  sunny  places  protected  from  winds,  and 
pine-forests  particularly  are  its  favourite  haunts.  Snellen  observes 
that  it  occurs  throughout  the  whole  of  the  Netherlands,  in  sandy 
localities,  and  is  often  common.  In  Germany,  it  flies  everywhere  in 
the  neighbourhood  of  Stettin,  where  Hieracium  pilosdla  grows;  Sor- 
hagen  says  that,  in  Friedland,  Stettin,  and  Hamburg,  it  flies  among 
Hieracium  pilosella  in  dry  woodland-meadows,  and  in  open  spaces  in 
woods ;  StoUwerck  observes  that,  in  June  and  July,  1855  and  1856, 
the  species  was  very  common  along  the  whole  eastern  slope  of  the 
Kleiner  Hees,  near  Uerdingen,  whilst  the  dry  years  1857  and  1858 
only  yielded  the  species  very  sparingly. 

British  localities. — Exceedingly  local,  and  possibly  much  over- 
looked. [Antrim:  Belfast  (Bircball).]  OAUBRiDas :  Cambridge  (t€«te  Stainton), 
Devil's  Ditch,  Newmarket  (t««t«  Barrett).  [Dorset:  Portland  (Blackmore),  almost 
certainly  Capperia  heterodactyla  (Banies).]  [Gloucester  :  Wootton-unaer-Edge 
(Perkins),  Painswick  district  (Fam).]  Kent:  Folkestone  (Purdey),  Dover  district 
(Webb).  [Maidstone  {teste  Barrett),]  [West  Wickham  (Wormald).]  Surrbt  :  Mickle- 
bam,  common  (Stainton),  Box  Hill  (Barrett). 

Distribution. — Central  and  northern  Europe,  southeast  France, 
northern  and  central  Italy,  Armenia,  Transcaspia  (Tura)  (Rebel). 
Asia  :  Asia  Minor — Armenia  (Rebel).  Austro-Htjnoary  :  Bohemia — Nirdorf, 
Beichstadt  (teste  F.  von  Boslerstamm),  Moravia  —  near  Bninn  (Gartner), 
Lower  Austria — near  Hernstein  (Rogenbofer),  Vienna  district  (Mann), 
Tyrol— near  Innsbruck,  lower  alpine  region  up  to  7000  ft.,  Taufers  Valley  (Weiler), 
Cortina  (Tutt),  Salzburg  (Fritsch),  Croatia,  Banat,  Transsylvania  {teste  Reb^l). 
Bbloicm  :  Namur,  Dinant,  St.  Servais,  Vallee  de  la  Molign^e,  common 
(Lambillion),  Brabant,  Rochefort  (Crombrugghe).  Bosnu  amd  Hbrceoovina: 
Sarajevo  (Apfelbeck).  Bulgaria:  near  Rilo  Monastery,  up  to  4000  ft.  (Rebel). 
Denmark  (Bang-Haas).  France  :  Dept.  Nord — Malo-les-Bains  (Paux),  Seine-et- 
Marne — Fontainebleau  (Tutt),  Cher — St.  Florent,  Indre — Nobant(Sand),  Sa6ne-et> 
Loire — Coucbes-les-Mines  (Constant),  Douba — Maison-Rouge  (Bruand),  Savoy 
alps—  Chamonix.  Meg^ve,  Bourg  St.  Maurice,  Dauphiny  alps^La  Grave,  Basses- 
Alpes— Beauvezer  (Tutt).  Finland  :  Helsingfors,  Hollola,  Walamo  (Tengstrom). 
Germany  :  Posen — near  Meseritz  (Zeiler),  east  and  west  Prussia,  not  rare— near 
Domnau  and  Sorquitten  (Speiser),  Pomerania— in  Vorpommern,  not  rare  (Paul 
and  Plotz),  Stettin,  wherever  the  foodplant  grows  (Buttner),  Mecklenburg — near 
Friedland,  common  (Stange),  near  Parchim  (Gillmer),  Neustrelitz  (Messing),  Hsm- 
l)urg — Bahrenfeld,  Steinbeck,  Haake  (Sauber),  Hanover — Hanover  (Reinbo)d), 
Misburger,  Kirchhof  (Glitz),  Gdttingen  (Jordan),  Rhine  Provinces — Uerdingen. 
etc.  (StoUwerck),  Hesse— Wiesbaden  (Rdssler),  Frnnkfort-on-Main  (Koch),  Cassel 
(Knatz),  Waldeck  (Speyer),  Thuringia,  everywhere  (Knapp),  near  Sommerda 
(Jordan),  Anhalt — Cothen,  not  rare  (Gillmer),  Brandenburg — Berlin,  Grunewnld. 
etc.  (Zeiler),  Potsdam  (Hinneberg),  Frankfort-on-Oder  (Sorhagen),  Silesia — dis- 
tributed, Glogau  (Zeiler),  the  Seefeld,  near  Reinerz  (Standfuss),  Upper  Lasat«a 
(M6schler),  Kingdom  of  Saxony — Saxon  Upper  Lusatia,  distributed,  rather  common 
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(Sohtttze),  Bavaria — near  Begensburg,  Keilstein,  Winzerberge,  oommon  (Hofmann 
and  Herrioh-Scbaffer),  near  Manicb,  Isar-Auen  (Hartmann),  Wiirttemberg,  general 
(Steudel  and  Hofmann),  Baden,  general — Freiburg,  etc.  (Beutti),  Alsace  (Meessand 
Spaler),  the  Palatinate  (Bertram).  Italt:  Piedmont — ^Bobbie,  An  Pra,  Gonr- 
mayear  (Tatt),  Tuscany*  (Mann),  Alzate,  Giardini  (Turati).  Netherlands:  dis- 
tributed throughout,  often  common  (Snellen).  Boumania  :  Grumazesti  (Caradja). 
BuBsiA :  Baltic  Provinces,  distributed — Biga  district  (Berg),  Stint-  and  Jagelsee^ 
Magnusholm,  (Esel  (Noloken),  Livonia — Eokenhusen  (Lienig),  Grosen  (Bosen- 
berger).  Scandinavia  :  throughout  Sweden,  as  far  north  as  Lapland — Ostrogoth- 
land,  Gottland,  (Eland,  Scania  (Zetterstedt)— TroUe-Ljungby  (Wallengren).  Swit- 
zerland: widely  distributed,  near  Zurich,  Pfaffikon,  etc.  (Suter). 

N.B. — The  record  of  Pterophorus  hieracii  ?,  Galway — Merlin  Park,  mid- June, 
1880  {Ent,  Mo.  Mag,,  xvii.,  p.  81)  is  certainly  pUoieUae  (J.  J.  Walker,  in  Utt., 
October  10th,  1906). 

Genus :  Crombruoohia,  Tutt. 

Synonymy.  —  Genus:  Crombragghia,  n.  gen.  Alucita,  Haw.,  "  Lep. 
Brit.,"  p.  479  (1811).  PterophoroB,  Sam.,  "Ent.  Usef.  Comp.,"  p.  409 
(1819);  Zell.,  *'Isis,"  p.  902  (1847);  Frey,  **  Die  Tin.  Pter.  Schw.,"  p. 
408  (1856);  Enaggs,  **Ent.  Ann.,"  p.  127  (1869).  AmblyptUia,  Stphs., 
"Illus.  Brit.  Ent.  Haust.,"  p.  377  (1834);  app.  p.  424  (1835).  OxyptilnSt 
Zell.,  "Linn.  Ent.,"  vi.,  p.  345  (1852) ;  H.-Sch.,  **  Sys.  Bearb.,"  v.,  pp.  370,  372 
(1856) ;  Jord.,  "Ent.  Mo.  Mag.,"  vi.,  p.  122  (1869) ;  Stand,  and  Wocke,  ♦*  Cat.," 
2nd  ed.,  p.  342  (1871);  Stand.,  "Hor.  Soc.  Ent.  Ross.,"  xv.,  p.  424  (1880);  Frey, 
"Lep.  Schweiz,"  p.  429  (1880);  Jord.,  "Ent.  Mo.  Mag.,"  xviii.,  p.  122  (1881) ; 
South,  "  Ent.,"  XV.,  p.  35  (1882) ;  Barr.,  "  Ent.  Mo.  Mag.,"  xviii.,  p.  178  (1882) ; 
Snell.,  "De  Ylind.,"  ii.,  p.  1028  (1882);  Sorhgn.,  "  Eleinschmett.  Brandbg.," 
p.  3  (1886) ;  Leech,  "Brit.  Pyr.,"  p.  56  (1886);  South,  "Ent.,"  xxii.,  pp.  32,  103 
(1889) ;  Barr.,  "Ent.  Mo.  Mag.."  xxv..  p.  431  (1889) ;  Tutt,  "  Young  Nat.,"  x., 
p.  164  (1889) ;  "Brit.  Nat.,"  i..  pp.  141.  181  (1891);  "Pter.  Brit.,"  pp.  60,  62 
(1895);  Meyr.,  "Trans.  Ent.  Soc.  Lond.,"  p.  485  (1890) ;  "Handbook,"  etc., 
p.  431  (1895) ;  Hofmn.,  "  Deutsch.  Pter.,"  pp.  95,  105  a895) ;  Stand,  and  Beb., 
"Cat.,"  3rd  ed.,  p.  71  (1901);  Barr.,  "  Lep.  Brit.  Isles,"  ix.,  p.  365  (1904). 
Oxyptilia,  Hein.  and  Wocke,  "  Schmett.  Deutsch.,"  iii.,  pt.  2,  p.  790  (1877). 

The  genus  Crombrugghia,  as  already  noted  {antea,  p.  411),  forms 

one    of    the    constituent  sections  of    the    tribe    Oxyptilidi.      It  is 

Zeller*s   sect,   a   of    OxypHlua   {Linn,  Knt.y   vi.,   p.   842),    Herrich- 

Schafifer's  sect.  4  of  the  genus  OjcyptUus  (see  antea,  p.  405),  and 

Hofmann's  group  1,  sect.  A  (see  antea,  p.  412  where  his  diagnosis  of 

the  imagines  is  given).   The  three  most  striking  points  of  the  imaginal 

structure  are  :    (1)  The  depth  of  the  cleft  of  the  forewing.     (2)  The 

tendency  to  linear  form  of  the  lower  lobe  of  the  forewing.     (3)  The 

length  of  the  8rd  plumule  of  the  hindwing  and  the  position  of  the 

scale- tuft  thereon .    So  far  as  our  British  Oxyptilid  species  are  concerned , 

there  can  be  no  difficulty  in  at  once  recognising  distans  by  the  scale-tuft 

being  towards  the  centre  rather  than  towards  the  apex  of  the  drd  plumule 

of  the  hindwing.    The  Crombrugghias,  as  exemplified  by  the  larva  and 

pupa,    however,    present  marked  characters  separating  them   from 

Oxyptilus,  as  here  restricted.     The  larval  structure  of  Crombrugghia  (as 

exemplified  by  distans)  is  particularly  noticeable  for  the  stellate-haired 

tubercles  that  replace  the  simple  setaB  in  Oxyptilus  (that  of  laetus  is 

much  modified).     It  is  unfortunate  that  the  larva  of  this  our  only 

British  Crombrugghia  {dUtans)^  has  never  been  found  in  this  country. 

Comparing,  however,  the  pupal  structure  of  Crombrugghia  (distans) 

with  Oxyptilus  (parvidactyla),  Chapman  gives  the  following  details : — 

CfiOMBKUOGHU  (dtstans) :  Shows  the  normal  Btruciure  for  an  ordinary  plume 
pupa,  i.e.,  it  is  fixed  in  the  usual  way  by  a  ventral  and  terminal  cremaster,  andhaa 
no  arrangement  for  movement,  nor  any  other  for  fixation.    It  has  what  (following 

*  Zeller  observes  that  Mann's  pilotellae,  from  Tuscany,  appears  to  present  no 
dififerenoe  ^m  hieracii. 
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Amblyptilia)  we  may  consider  the  normal  arrangement  of  dorsal  spines,  vt2.,  a 
double  spine  (one  being  the  base  of  tubercle  i,  the  other  of  tubercle  ii).  It  has  a 
small  mediodorsal  spine  on  the  4th  or  5th  abdominal  segment.  It  has  no  extra 
hairs  on  appendages  or  elsewhere. 

OxTPTiLus  (parvidactyla) :  Specially  modified  for  existence  in  a  cocoon,  and 
with  means  for  travelling  to  and  tro  therein.  It  has  no  mediodorsal  spines,  and 
the  dorsal  spines  exist  only  on  the  4th  to  8th  abdominal  segments,  are  single,  and 
modified  into  a  hook  suitable  for  assisting  retrograde,  and  preventing  forward, 
movement.  The  genital  bosses  on  the  9th  abdominal  segment  are  developed  into 
great  hooks,  arranged  with  concavity  forwards.  There  is  no  forward  cremaster, 
and,  though  there  are  many  long  hairs  of  the  posterior  cremaster,  their  ends  are 
insufficiently  hooked  to  be  functional.  They  would  form  an  excellent  buffer  on 
rapid  retrograde  movement.  The  other  hairs  are  fairly  developed,  but  there  are  no 
extra  ones  on  appendages  or  elsewhere. 

The  two  species,  dutans  and  laetus,  are  possibly  the  most  difficult  in 
the  European  '*  plume  *'  fauna  to  separate  in  the  imaginal  stage  by 
means  of  wing  structure  and  markings,  yet,  in  their  early  stages,  they 
are  most  widely  divergent,  and  this  divergence  is  support^  by  an 
exceedingly  well  marked  structural  difference  in  the  ^  genitalia  of  the 
two  insects.  Before  entering  into  a  detailed  account  of  the  differences 
existing  between  the  genitalia  of  these  two  species,  so  similar  in 
appearance,  we  may  quote  Chapman's  general  remarks  on  the  genitalia 
of  the  group.  He  writes  {in  litu) :  "  The  $  appendages  in  the 
Oxyptilids  bear  some  resemblance  to  those  of  the  Agdistids,  but  differ 
very  much  from  those  of  all  other  plumes.  In  the  Platyptiliids  we 
have,  roughly  speaking,  a  form  of  appendages  not  widely  different  from 
those  of,  say,  the  Noctuids  or  butterflies,  t.^.,  a  chitinous  ring  with  a 
dorsal  process  more  or  less  produced  in  the  median  line,  and  one  pair 
of  hinged  processes,  <  the  clasps,'  with  other  smaller  interior  processes, 
and,  centrally,  the  oedeagus.  In  the  Oxyptilids,  however,  no  chitinous 
ring  is  very  obvious,  nor  is  there  a  marked  central  dorsal  process  (it  is 
small,  pale,  and  hidden  between  the  other  parts,  and  is  difficult  to 
see),  but  besides  the  oedeagus,  there  seem  to  be  not  one,  but  three 
pairs  of  lateral-hinged  appendages,  and  which  of  these  is  the  homologue 
of  the  clasp  in  the  Platyptiliids  is  not  quite  easy  to  pronounce.  The 
dorsal  pair  presents  a  very  clasp-like  form,  but  the  articulation  is 
dorso-lateral,  whilst  that  of  the  second  pair  is  ventro-lateral,  which 
suggests  that  these  are  the  clasps  as  seen  in  most  of  the  other  groups 
of  plumes ;  their  somewhat  less  simple  structure  points  in  the  same 
direction.  The  third  pair  is  hardly  visible  in  any  other  plumes,  but 
is,  I  think,  seen  (along  with  the  clasps)  in  some  other  families ;  they  are 
comparatively  small  and  quite  ventral.  The  structure  of  the<?  appen- 
dages shows  that  the  Buckleriids  {valudum  and  sicdiota)  belong  to  the 
Oxyptilid  group.  The  different  Oxyptilid  species  differ  especially  in 
the  relative  proportions,  forms,  and  directions  of  these  lateral  apophyses 
To  compare  distans  and  laetus  in  illustration : 

(1)  The  dorsal  pair  of  apophyses  are  wider  and  heavier  in  diUans,  the  dorsal 
margin  nearly  straight,  but  bent  dorsad  near  the  extremity,  beyond  the  bend  the 
texture  of  the  appendage  is  a  little  different.  There  is  a  wide  basal  attachment, 
but  the  lower  margin  rapidly  approaches  the  dorsal,  and  then,  bending  forwards, 
makes  the  basal  half  somewhat  triangular,  the  terminal  half  somewhat  baton-like. 
In  laetus  the  general  structure  is  the  same,  but  the  terminal  half  is  much  more 
slender,  and,  instead  of  bending  dorsad  and  terminating  in  a  rounded  end  as  in 
distanst  it  curves  ventrad,  becomes  rather  thinner,  and  ends  in  a  slight  terminal 
enlargement  with  a  ventral  projection  or  point.  There  is  little  difference  in  length 
(about  0*34mm.  from  dorsal  angle  of  base  to  end),  but  the  more  slender  and  eurved 
process  in  laetus  makes  it  look  longer. 
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(2)  The  second  pair  of  apophyses  have  a  hard-looking  hasal  portion,  and  a 
softer  inflated-looking  terminal  portion  which  arises  not  from  the  actual  extremity 
of  the  hasal  portion,  hut  just  below  its  end.  In  dittans  the  basal  and  terminal 
portions  are  in  a  nearly  straight  line,  and,  approximately,  of  an  uniform  width 
(0*7mm.  in  overall  length,  and  0'09mm.  wide).  In  laetut  the  basal  portion  of  the 
process  diminishes  to  half  its  previous  diameter  towards  the  end  (basally  it  is 
much  the  same  width  as  in  dUtan$),  and  bends  yen  trad,  and  ends  in  a  slight 
enlargement  much  like  that  of  the  upper  process.  The  further  portion  of  the 
clasp  is  very  much  smaller  (less  than  half  the  length)  than  in  distans^  is  directed 
rather  ventrally,  and  looks  as  if  it  were  quite  distinct  from  the  basal  portion, 
much  more  than  is  the  case  in  distant,  (The  length  of  the  basal  portion  is  about 
0'38mm.,  of  the  terminal  appendages  0'09mm.,  in  dUtans  the  two  portions  are 
approximately  equal.) 

(8)  The  small  lower  appendages  are  not  very  different  in  the  two  species,  but 
are  largest  in  laetiu,  they  are  about  0'26mm.  long,  and  of  very  similar  structure  to 
the  terminal  portion  of  the  middle  (true  clasps?)  appendages.  In  these  two 
species  there  appears  to  be  a  central  dorsal  triangular  plate,  not  above  the  upper 
paired  appendages,  but  buried  between  them,  and  only  of  about  half  their  length  ; 
this  is  probably  the  dorsal  plate ;  it  has  no  terminal  process,  and  is  so  buried 
between  the  lateral  processes,  and  so  pale  and  lightly  chitinised,  that  it  is  far  from 
conspicuous,  and  is,  therefore,,  probably  present  in  those  Oxyptilid  species  in  which 
I  do  not  happen  to  have  observed  it.'* 

It  is,  perhaps,  not  really  so  very  surprising  that  two  insects,  so  mach 
alike  in  their  general  facies,  yet  with  absolutely  distinct  larvsB  and 
pupa9,  should  have  so  markedly  different  (^  genital  organs.  The 
differences  are  so  great  that  there  can  be  no  possible  doubt  about  their 
absolute  distinctness. 

Gbombruoohia  DISTANS,  Zcllcr. 

Stnontmt.— Species :  Distans,  Zell.,  *•  Isis,"  p.  902  (1847);  '*Linn.  Ent.," 
vi.,  p.  845  (1862);  H.-Sch.,  •*  Sys.  Bearb.,*»  v.,  p.  872  (1866);  Frey, «» Die  Tin.  Pter. 
Schw.,"  p.  408  (1856);  Stand,  and  Wocke,  " Gat.,'*  2nd  ed.,  p.  842  (1871);  Hein.  and 
Wocke,  **  Schmett.  Deutech.,"  iii.,  pt.  2,  p.  790  (1877) ;  Staud.,  "  Hor.  Soc.  Ent. 
Boss.,"  XV.,  p.  424  (1880);  Frey,  "  Lep.  Schweiz,"  p.  429  (1880) ;  Jord.,  "  Ent. 
Mo.  Mag.,"  xviii.,  p.  122  (1881) ;  Barr.,  *<  Ent.  Mo.  Mag.,"  xviii.,  p.  178  (1882) ; 
Snell.,  *'  De  Ylind.,"  ii.,  pt.  2,  p.  1028  (1882) ;  Sorhgn.,  **  Kleinschm.  Brandbg.," 
p.  8  (1886) ;  Leech,  ••  Brit.  Pyr.,"  p.  66,  pi.  xvi.,  fig.  11  (1886) ;  South,  *•  Ent.," 
xxii.,  pp.  32,  103  (1889);  Barr.,  **Ent.  Mo.  Mag.,"  xxv.,  p.  431  (1889);  Tutt, 
**  Young  Nat.,"  x.,  p.  164  (1889) ;  "  Ent.  Bee.,"  i.,  p.  94  (1890) ;  Meyr.,  "  Trans, 
Ent.  Soc.  Lond.,"  1890,  p.  486  (1890);  Tutt,  '*Brit.  Nat.,"  i.,  p.  141  (1891); 
"Brit.  Pter.,"  p.  62  (1896) ;  Meyr.,  ••Handbook,"  etc.,  p.  431  (1896) ;  Hofmn., 
•*  Deutsch.  Pteroph.,"  p.  106  (1896) ;  Bankes,  ••Ent.  Bee,"  xii.,  p.  166  (1900) ; 
Tutt,  ••  Ent.  Bee,"  xii.,  p.  217  (1900) ;  Staud.  and  Beb.,  ••Gat.,"  3rd  ed.,  p.  71 
(1901) ;  Barr.,  •'  Lep.  Brit.  Isles,"  ix.,  p.  366,  pi.  414,  figs.  7-7a  (1904).  Didactyla, 
Haw.,  ••  Lep.  Brit.,"  p.  479  (1811).  DidactyluB,  Sam.,  '•Ent.  Usef.  Gomp.,"  p. 
409  (1819);  Stphs.,  ••Illus.  Haust.,"  p.  877,  in  part  (1834).  Trichodactyla, 
Btphs.,  ••nius.  Haust.,"  app.  p.  424,  in  part  (1836).  Trlstis  var.  &,  Zell.,  *<l8is," 
p.  88  (1847).  Laetut,  Jord.,  *•  Ent.  Mo.  Mag.,"  vi.,  p.  122  (1869) ;  Enaggs,  •'  Ent. 
Ann.,"  p.  127  (1869);  South,  ••Ent.,"  xv.,  p.  35  (1882);  Barr.,  '•Ent.  Mo.  Mag.," 
xvui.,"  p.  178  (1882);  South,  ••Ent.,"  xxii.,  pp.  32,  103  (1889).  [Laetidaotylot, 
Brd.,  ••  Ann.  Soc.  Ent.  Fr.,"  p.  34,  pi.  ii.,  fig.  7  (1861).] 

Original  desgbiption.  —  Alis  anterioribus  luteo-fuscescentibus, 
laciniis  obsolete  albido-bistrigatis;  digiti  tertii  dorso  pone  medium  atro- 
squamato  (^  9  ).'^  After  a  long  and  very  careful  examination,  I  con- 
sider it  preferable  to  declare  the  examples  taken  in  Asia  Minor  and  Italy 
a  separate  species,  as  I  did  P,  tn$ti»,  in  the  list  of  the  moths  from  Asia 
Minor  (/«m,  1847,  p.  38).    They  belong  to  two  sections  of  Ptemphorus  in 

*  This  was  extended,  in  1852  {Linn,  EnU^  vi.,  p.  345),  to:  •'Major,  alis 
anterioribus  luteo-fuscescentibus,  laciniis  obsolete  albido-bistrigatis,  arcu  laciniie 
posterioris  marginali  albido  ;  digiti  tertii  dorso  longe  ante  apioem  atro-squamato 
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which  it  is  very  difficult  to  discover  reliable  characters,  when  one  cannot 
compare  the  larvsB  and  pupaB,  in  which  it  is  to  be  expected  that,  for  these 
southern  Pterophorids,  considered  on  the  first  impression  to  be  different 
species,  a  confirmation  will  be  found  in  the  future.  It  may,  of  course,  prove 
later  that  P.  distant  and  P.laetu^  are  only  the  different  generations  of  the 
southern  P.  tristis,  to  which  species  I  was  very  much  inclined  to  refer 
these  examples  after  a  somewhat  careful  examination.  What  gives 
this  supposition  a  greater  degree  of  probability  is  the  circumstance  that 
a  female  taken  by  Low,  near  Macri,  at  the  end  of  May,  agrees  in  all 
characters  most  exactly  with  my  Silesian  P.  tristis,  and,  as  such,  not  to 
be  disputed,  and  that,  of  a  pair  taken  near  Kellemisch  in  the  middle  of 
May  (the  male,  however,  in  the  plain,  and  the  female  on  the  moun- 
tains), the  male  must  be  placed  with  P.  laettis,  the  female  with  P. 
distans,  P.  distans  is  considerably  larger  than  P.  tristis.  The  colora- 
tion has  a  somewhat  more  yellow  admixture,  from  which  it  appears  to 
be  of  a  more  pleasant  yellowish-grey  brown.  The  markings  are  exactly 
the  same.  The  wbite  border  of  the  costal  fringes  on  the  upper  lobe  of 
the  forewings  is  not  so  broad  as  in  P.  tristis ;  on  the  underside  the 
space  from  the  apex  to  the  hindmost  transverse  line,  into  which  the 
white  costal  line  runs,  is  notably  paler  and  narrower.  The  chief 
difference,  however,  is  presented  by  the  black  scale- tuft  on  the  8rd 
plumule  of  the  hindwing ;  it  is  smaller,  more  diffusely  formed,  and 
decidedly  somewhat  nearer  the  base,  and,  as  it  is  narrower,  it  is  notably 
more  distant  from  the  apex  than  in  P.  tristis.  At  the  apex  of  this 
plumule  the  female  only  has  a  black  scale  on  the  right  wing  ;  in  the 
male  it  is  entirely  wanting.  The  male  I  took  near  Syracuse,  on  May 
7th,  in  a  grassy  dell  on  the  slope  of  the  former  Neapolis.  The  female 
came,  as  already  mentioned,  from  the  coast  of  Asia  Minor  (Zeller,  Isis, 
1847,  pp.  902-8). 

Imago. — 14'7mm.-20'8mm.  Anterior  wings  rusty-brown  or  pale 
ochreous  in  colour,  the  costa  rather  darker,  except  towards  apex,  which 
is  nearly  white  ;  the  lower  lobe  very  linear  on  the  outer  margin,  and 
scarcely  excised ;  three  more  or  less  abbreviated  f ascise  cross  the  win^ 
transversely,  viz.,  a  small  whitish  blotch  extended  into  a  crescentic 
shade  at  the  end  of  the  cleft ;  two  transverse  whitish  lobal  lines,  the  inner 
wider  and  somewhat  lunular  (the  points  turned  outwards) ;  the  outer 
narrow,  more  parallel  with  hindmargin,  and  inconspicuous  on  lower 
lobe ;  the  wing-apex  sometimes  edged  with  whitish  cilia  beyond  the 
outer  lobal  line ;  a  few  scattered  white  scales  on  costa  towards  base  ; 
a  faint  white  scaling  forming  an  inconspicuous  longitudinal  discal 
streak  ;  the  fringes  in  the  cleft  very  dark  grey,  paler  where  the  lobal 
lines  cross,  cilia  with  white  bases  towards  outer  edge  on  upperside  of 
cleft,  a  few  scattered  black  scales  throughout,  but  especially  on  upper 
edge ;  fringes  of  outer  and  inner  margins  of  wings  dark  grey,  rather 
paler  where  the  lobal  lines  end,  and  somewhat  darker  between  these. 
Posterior  wings  bright,  shiny,  coppery-brown,  fringes  dark  grey  (glossy 
like  the  plumules  in  some  lights) ;  the  scale-tuft  on  8rd  plumule  ill- 
developed,  formed  of  a  few  short  parallel  black  scales  set  close  together, 
rather  beyond  the  middle  of  the  plumule  ;  a  few  scattered  black  scales 
between  the  patch  and  base,  also  one  or  two  isolated  ones  towards 
apex. 

Sexual  dimorphism. — There  is  none  of  the  marked  sexual  difference 
in  size  or  wing-markings  seen  in  OxyptUus  pilosellae,  both  sexes  being 
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almost  identical  in  these  respects.   The  different  form  of  the  abdomina, 
however,  distinguishes  the  sexes  at  a  glance. 

Variation. — The  British  specimens  in  our  possession  vary  consider- 
ably in  size,  colour,  and  extent  and  intensity  of  markings.  In  size  the 
limits  of  variation  fall  between  14-7mm .  and  20*dmm.  In  colour  there  are 
two  very  distinct  forms  readily  noticeable,one  a  bright  rttsty-brown(almost 
of  the  tint  of  the  brightest  ^  Marasmarcha  lunaedactyla),  the  other  of 
a  much  greyer  tint  (inclining  to  a  greyish-fawn,  with  a  tinge  of  fuscous 
in  it).  These  represent  the  two  forms  known  in  this  country, 
respectively,  as  distans  and  laetus  (though  not  apparently  so  described 
by  Zeller),  and  are  generally  supposed  to  represent  seasonal  di- 
morphism, the  early  brood  being  composed  of  the  brighter,  and 
the  later  brood  the  greyer,  specimens.  In  our  experience  this 
appears  to  be  only  partly  true,  but  it  has  proved  impossible  to  get 
specimens  with  full  data  of  the  two  broods  from  the  same  locality  in 
the  same  year,  and,  at  Deal,  where  we  know  the  species  best,  the  greyer 
form  has  appeared  on  the  wing,  in  different  seasons,  from  the  end  of 
June  to  mid- August,  all  possibly  belonging  to  the  second  brood  of 
different  years.  Our  brightest  examples  come  from  the  Dover  district, 
but  the  month  of  capture  is  not  given.  Whether  the  variation  is  not 
more  largely  a  matter  of  habitat  than  season  (first  or  second  brood)  must 
still  be  considered,  therefore,  an  open  question,  but  we  suspect  that  it  is. 
Besides  these,  however,  there  is  a  very  pale  ochreous  form,  a  modifica- 
tion of  the  brightest  brown  forms.  The  markings  vary  from  clear 
white  to  a  dingy  ochreous,  and  sometimes  approach  almost  complete 
obsolescence.  This  tendency  to  failure  is  particularly  noticeable  in  the 
markings  connected  with  the  apex  of  the  wing,  and  in  the  outer  lobal 
line,  these  markings  being  very  conspicuous  in  some  examples,  whilst, 
in  other  specimens,  at  the  other  extreme,  they  are  practically  obsolete, 
and,  to  a  less  extent,  the  failure  also  frequently  shows  in  the  lower 
half  of  the  inner  lobal  line.  There  is,  too,  considerable  difference  in 
the  number  of  white  points  on  the  costa,  and  on  the  disc  of  the  fore- 
wing,  whilst  the  colour  of  the  hind  wings,  usually  bright  coppery- brown, 
is,  in  the  greyest  examples,  often  of  a  black-grey  tint,  tending  to 
darken  the  general  appearance.  In  the  fringes,  the  scaling  of  the 
cleft  of  the  forewings  is  worthy  of  examination,  the  number  of  short 
black  scales,  and  the  amount  of  development  of  the  pale  sections,  where 
the  lobal  lines  cross,  varying  considerably ;  there  are  also  some  little 
differences  exhibited  in  the  fringes  of  the  inner  margin.  The  scale- 
tuft  is  entirely  different  in  position  from  that  of  the  other  British 
Oxyptilids,  is  very  small  and  inconspicuous,  and  the  scales  forming  it 
are  rather  readily  lost ;  the  number  of  black  scales  on  either  side  of 
the  scale-tuft,  along  the  margin  of  the  plumule,  varies  considerably. 
Zeller's  colour  description  of  distans  is  '*  luteo-fuscescentes,"  and 
the  dark  dirty-brown  tint  usually  connected  in  our  entomological 
literature  with  the  term  ''  fuscous,'*  precludes  the  usual  assumption 
that  our  brightest  brown  form  of  this  species  is  really  distans. 
Accepting  this  as  a  basis  of  grouping,  our  own  inclination  is  to  group 
the  specimens  we  get  in  Britain  as  follows : 

1.    Bright  rusty-brown  with  white  markings  »ab.  hnmneicefMt  n.  ab. 
la.  Bright  rusty-brown  with  ochreous  markings  =sab.  ochrea-brunnetcenSt  n.  ab. 
lb.  Bright  rusty-brown  with  obsolete  markings = ab.  obtoleta-brunnescens,  n.  ab. 
t2a.  Pale  ochreous,  or  greyish-oohreous,  ^with  white  markings =ab.  intermedia, 
n.ab. 
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26.  Pale  oohreoas,  or  greyish-ochreoas,  with  ochreous  markings =ab.  oehrea- 
intermedia f  n.  ab. 

2c.  Pale  oohreouB,  or  greyish-ochreoos,  with  obsolete  markings  ^^ab.  oiaoUta' 
intermedia,  n.  ab. 

3a.  Yellowish-fuscous,  or  dirty  greyish-brown,  with  white  markings  =» 
diatam,  Zell. 

86.  Yellowish-fuscous,  or  dirty  greyish-brown,  with  ochreous  markings  »ab. 
ochrea-distanSy  n.  ab. 

3c.  Yellowish-fuscous,  or  dirty  greyish-brown,  with  obsolete  markings  ^ab. 
obeoleta-duitanSf  n.  ab. 

So  much  for  the  variation  as  exhibited  in  our  own  series  of  com- 
paratively  recently  caught  British  examples.  For  further  comparison 
we  have  in  our  possession  some  80  other  specimens  from  various  British 
and  continental  sources,  viz.,  (1)  Two  British  examples,  bred  by 
Norgate,  in  July,  1892,  from  pupsB  obtained  in  Suffolk,  particularly 
strongly  marked  with  fuscous,  and  these  tally  almost  exactly  with  (2)  four 
specimens  sent  by  Zeller  to  Barrett  as  distans,  and  labelled  "  Rhsetia," 
BO  that  one  may  safely  assume  that  they  are  from  Bergiin,  where  the 
examples,  althou<;h  *<  generally  larger  than  those  from  North  Germany  " 
(see  Stett.  KnU  Ztg.,  1878,  p.  168),  yet  one  supposes  to  be  not  very  dis- 
similar to  those  from  Glogau,  where  Zeller  found  the  species  not  at  all 
common,  and  of  a  form  which  he  says  (Linn,  Ent,,  vi.,  p.  846)  is  like  the 
Syracuse  (Neapolis)  ((^  )andMacri  (?)  specimens  [described  {Isix,  1847, 
p.  902)  as  the  typical  examples  of  distans] ,  and  a  single  specimen  from 
Dalmatia.  These  are  the  darkest,  largest,  and  coarsest- scaled  ex- 
amples of  distans  known  to  us.  The  nearest  approach  to  these  are 
(8)  seven  examples  from  St.  Michel-de-Maurienne,  taken  August 
lst-6th,  1697 ;  they  are  less  fuscous,  but  still  belong  rather  to  the 
distans  form  noted  above  than  to  any  other  dealt  with.  [It  is  to  be 
noticed  that,  of  these,  the  Suffolk  examples  were  bred  at  the  end  of 
July,  the  St.  Michel  specimens  were  taken  in  early  August,  the  Glog&u 
examples  also  in  July,  the  Syracuse  example  in  May,  and  the  Maori 
specimen  in  September,  so  that  Barrett's  idea  that  distans  consisted  of 
specimens  of  the  first  brood  is  hardly  supported  by  the  facts.]  Allied 
to  this  form,  but  not  quite  so  closely,  since  they  are  not  quite  shaded 
to  the  same  extent  with  fuscous,  are  (4)  two  examples  taken — one  at 
HySres,  April  28th,  1905,  and  the  other  at  Draguignan,  May  4th, 
1906,  of  a  pale  greyish  yellow,  very  slightly  shaded  with  fuscous,  and 
with  faint  markings,  except  the  second  inner  line  which  is  very  well 
developed  ;  these  are  particularly  characterised  by  their  pallid  appear- 
ance. We  have  also  under  observation  (5)  a  large  specimen  taken  by 
Chapman  in  Macugnaga,  of  the  colour  of  Norgate's  bred,  and  Zeller's 
Bhsetian,  examples.  (6)  A  long  series  of  British-caught  specimens, 
without  data,  from  the  **  Mason  collection,"  mostly  of  a  pale 
ochreous  tint,  and  with  scarcely  any  fuscous  in  any  of  the  ex- 
amples (?  faded),  the  range  of  tint  extending  from  pale  ochreous  to  a 
distinct  reddish  or  rusty-brown.  Besides  these  we  have  for  com- 
parison (1)  a  single  specimen  sent  by  Zeller  to  Barrett  as  laetus,  and 
labelled  *^  Messina,"  which  is  probably  one  of  the  three  original 
examples  noted  by  Zeller  in  his  original  description  of  laetus  (Ixis, 
1847,  p.  908),  and  taken  in  July  (see  postea).  [Superficially  this  bears 
considerable  resemblance  to  our  two  Riviera  specimens,  noted  above, 
the  latter  being,  however,  slightly  more  tinged  with  fuscous.] 
(2)  Agreeing  almost  exactly  with  Zeller's  *'  Messina  **  specimen  is  a 
long  series  of  specimens  taken  by  Chapman  in  June  and  July,  1908 
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and  1904,  in  central  Spain,  at  Bejar,  La  Granja,  Soria,  Moncayo,  etc. 
These  are  of  a  bright  ochreous  tint,  but  there  can  be  no  hesitation  in 
referring  these  to  Zeller's  laetiu,  whilst  the  most  extreme  of  these 
Spanish  forms  are  so  warmly  tinged  with  reddish,  that  the  deepest 
coloured  examples  are  rather  bright  rusty-brown  than  ochreous,  and 
these  are,  one  suspects,  Zeller*s  laetus  var.  jS,  which  he  noted  as 
**  brunnescens.'*  (8)  A  specimen  bred  (?with  others)  by  Walsingham, 
from  a  larva  found  on  Andryala,  at  Granada,  and  which  is  evidently 
identical  with  Zeller's  ''Messina"  laetus  and  Chapman's  Spanish  laetus. 
The  closest  comparison  of  these  laetus,  or  more  ochreous  specimens, 
with  the  more  fuscous  dutans,  by  Chapman  and  ourselves,  failed 
entirely  to  discover  any  structural  difference  in  the  wing- structure  or 
markings,  and,  presumably,  we  had  to  accept  distans,  Zell.,  and  laetus, 
Zell.,  as  one  species,  for  Durrant  had  written  (m  litt,,  December  drd, 
1904)  that  Lord  Walsingham  and  himself  had  carefully  studied  ail  the 
original  material  in  the  "  Zeller  "  collection,  with  the  result  that  they 
were  unable  to  separate  dUtans,  Zell.,  from  laetus,  Zell.,  **  in  fact,"  he 
added,  **  we  agreed  with  your  conclusion,  written  {Ptei:  Brit,,  pp. 
62-64)  some  years  ago."  But  this  was  not  altogether  satisfactory,  we 
had  the  pupal  skins  of  Norgate's  two  dixtam,  we  had,  also,  Hofmann's 
description  of  the  larva  and  pupa  of  tbe  German  distans,  which 
evidently  belonged  to  tbe  same  insect.  We  had,  also,  the  larva  and 
pupa  of  Walsingham's  Granada  laetus  from  Andryala,  and  Milliere's 
description  and  figures  of  the  same  Andt-yala  insect,  and  these 
larvae  and  pupae  of  laetus  were  as  different,  structurally,  from 
those  of  distans  as  could  well  be  imagined,  the  former  inclinin*^  to 
the  Buckleria  structure,  the  latter  to  the  Capperia  form.  Separating, 
therefore,  the  specimens  on  their  superficial  appearance  into  the  two 
groups  noted  above.  Chapman  kindly  undertook  the  detailed  examina- 
tion of  the  genital  organs,  with  the  result  that  they  were  found  to  be 
entirely  different,  and  proved  absolutely  the  difference  of  the  species, 
and  supported  the  wide  differences  existing  between  the  larvae  and 
pupae  of  the  two  insects.  That  some  of  our  British  specimens  of  distans 
are  indistinguishable  from  laetus,  on  wing  structure  and  appearance, 
appears  to  be  true,  but  laetus,  so  far  as  we  know,  is  a  purely  southern 
species,  confined  to  southern  France  (Lyons  appears  to  be  its  most 
northerly  point),  Spain,  Italy,  etc.,  and  overlapping,  in  soutb  France 
(Riviera),  Italy  (Zeller),  etc.,  distans,  which  has  a  much  wider  distribu- 
tion. Snellen  observes  that ''  the  8rd  plumule  of  the  hindwing  of  distans 
is  longer  than  that  of  the  other  Dutch  Oxyptilid  species,  being  above 
two- thirds  and  almost  three-fourths  the  length  of  the  2nd  plumule, 
its  inner  marginal  fringe  at  the  base  white ;  the  black  scale-tuft  is 
placed  at  two-thirds;  three  or  four  black  scales  are  visible  nearer 
the  base,  and  one  or  two  on  the  lower  side  of  the  apex."  Hofmann 
observes  {Deutsch.  Pteroph.,  p.  106) :  '*  Tbe  examples  from  the  Alps  are 
distinguished  by  their  great  size,  ll*5mm.,  and  darker  brown  coloration, 
from  those  of  the  north  German  plains  which  only  measure  9mm. 
The  black  scale-tuft  of  the  8rd  plumule  of  the  hindwing  is,  in  these 
alpine  examples,  very  variable."  Probably,  this  accounts  for  Zeller's 
statement  (Ltnn.  BJnt.,  vi.,  p.  845)  that  distans  is  the  largest  species  in 
the  section,  for  it  is  certain  that  the  average  size  of  British  examples 
is  a  shade  below  that  of  British  pilosellae,  etc.,  yet  the  types  of  distans 
from  Zeller,  in  the  Barrett  collection,  are  of  about  the  same  expanse 


456  BRITISH    LEPIDOPTBRA. 

as  our  larger  British  examples  (see  infra),  but  one  caught  by  Chapmiui 
at  Macugnaga  is  much  larger.      (Our  smallest  and  largest  British 
distans  and  piloseUae  are  14*7mm.  and  20* 8mm.,  and  15*6mm.   and 
19mm.    respectively.)      Bossier     notes,    of     the    Hesse    specimens, 
that   fchey  are   "  rather  large  in   size,  nearly  that  of  Marasmarcha 
lunaedactyla,  of  a  pale  yellowish- red  colour,  mixed  with  more  or  less 
grey."     Of  our  continental  examples  of  distans  we  have  the  following 
measurements :  from  Draguignan  19'0mm.,  St.  Michel-de-Maurienne 
19'Omm.,  Bhaetia  (from  Zeller)  19'4mm.,  Macugnaga  22*0mm.,  whilst 
Norgate's  bred  Suffolk  examples  are  19*5mm.,  so  that  whilst  these  are 
above  the  size,  9mm.  x  2= 18mm.,  given  by  Hofmann  for  examples  from 
the  north  German  plains,  Chapman's  large  example  from  Macugnaga  is 
1mm.  less  than  Hofmann  notes  the  Alpine  specimens,  rt;^.,  ll'5mm  x  2= 
2dmm.    Speaking  of  the  British  specimens,  Barrett  notes  (L^p.  Brit,  Isles, 
ix.,  p.  866)  the  species  as  ''  a  little  variable  in  tone  of  colour  and  the 
degree  of  darker  dusting  on  the  forewings.     Specimens  of  the  second 
generation,  taken  in  August,  are  commonly  paler  and  more  smoothly 
ligbt  fawn-colour ;  those  of  the  June  emergence  darker  and  dusted ; 
these  last  seem  to  agree  accurately  with  Zeller' s  distans,  the  paler 
forms  with  his  laetus.     Those  found  on  the  south  coast  of  Kent  are 
especially  soft  in  colour,"  etc.     In  his  earlier  differentiation,  he  notes 
{Ent.  Mo,  Mag.,  xviii.,  p.  178)  that  '* distans  is  larger,  darker  in  colour, 
and  coarser-looking  than  laetus,  but  without  any  reliable  difference  in 
markings  between  typical   distans  and  laetus  received   from   Zeller. 
Those  British  examples  to  which  the  name  of  laetiis  was  applied,  were 
second-brood  examples,  lighter  and  brighter-coloured  than  those  of  the 
first  brood,  the  majority  of  which  were  larger,  decidedly  darker  in 
colour,  and  agreed  accurately  with  specimens  of  distans  received  from 
Zeller ;  others,  however,  of  these  early  examples,  incline  towards  the 
brighter- coloured  forms,  of  which  the  second  brood  is  mostly  com- 
posed ;  specimens  taken  at  Folkestone  by  Purdey  (which  agree  abso- 
lutely with  continental  laetus  from  Zeller),  are  rather  paler  than  any 
Brandon  specimens  I  have  seen.*'     In  Barrett's  collection  are  four 
specimens  of  distans,  labelled  '^  Bhaetia,*'  and  one  of  laetus,  labelled 
<*  Messina,"  all  received  from  Zeller ;    these  are  now  in  Chapman's 
possession,  and  have  already  been  referred  to  [antea  p.  454)  at  length. 
South  considers  that  the  Devon  examples  belong  to  the  laetus  form. 
Of  course,  all  our  British  examples,  so  far  as  is  known,  belong  to 
one  species  only,  viz.,  distans. 

Historical  notes  on  Crobibruoghia  distans  and  C.  ljbtus. — 
In  Staudinger  and  Bebel's  Catalog,  8rd  ed.,  p.  71,  laetus  is  sunk  as 
the  summer  brood  of  distans.  We  have  here  a  curious  instance  of 
continental  authorities  following  our  British  lead  when  we  are  wrong, 
notwithstanding  an  often-observed  constitutional  objection  to  doing  so 
when  we  are  right.  In  the  previous  edition  (1871)  they  were  kept 
distinct.  In  Great  Britain  laetus  does  not  occur,  only  distans,  yet  for 
many  years  pale  forms  of  the  species  (distans),  pale  either  geographically, 
seasonally,  or  from  fading,  were  recorded  and  accepted  as  laetus, 
although  there  was  a  good  deal  of  controversy  as  to  whether  they  were 
really  distinct.  Barrett  possessed  a  type  specimen  of  laetus  given  him  by 
Zeller  (now  in  my  possession),  and,  since  we  now  know  that  it  is  difficult, 
if  not  impossible,  to  say  positively  about  any  specimen  (or,  at  least, 
about  a  good  many  specimens),  with  no  other  guidance  than  its  colour 
and  wing-markings,  to  which  species  it  belongs,  it  was  very  natural 
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Ancillary  appendages  of  Crombru(J(ihia  distans  (English)  and  C.  l.etus  (Spanish). 

(From  camera  Bketclies  by  T.  A.  Chapman.) 


Natural  Uintorij  of  the  British  Lepidoptera,  190(5. 
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PLATE  IV. 
\To  he  hound  facing  p.  457.] 

l)lA(iRAM5IATlC    REPRESENTATION    OF    ANCILLARY    APPENDAGES   OF   CROMBRrur.MlA 

DisTANS  (British)  and  C.  l.etcs  (Spanish). 

Fig.  1.     -  Dorsal  piece,       C.  d'ustaus.  Viga.  1\-12. — Dorsal  piece,     Cluettiv, 

Figs.  3-4  —  Upper  appendages       „  Figs.  13-14. — Upper  appendages  „ 

Figs.  5-<). — Intermediate  append-  Figs.  15-16. — Intermediate  ap- 

age«  „  ^  pendages 

Figs.  7-8. — Ix>wer  appendages       .,  Fig.  17. — Lower  appendages 

P'ig.  9.     — .Edoeagus  „  Fig.  19. — .Edoeagns  „ 

Fig.  10. — .EdtraguB  of  C.  diHtanHy  eversible  membrane  exserted. 

N.B. — C.  diatana  is  our  only  British  form.  C.  laetits  is  clearly  a  distinct 
species  as  given  by  Zeller.  C.  lantoseanu8  is  a  distinct  species,  not  a  form  of 
either  of  these.  In  the  latter  the  intermediate  appendages  are  straight,  as  in  C 
distayis,  the  end  piece  short,  as  in  C.  laelua^  with  other  differences. — T.  A. 
Chapman. 
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on  the  part  of  Barrett  to  identify  some  British  specimens  of  distans 
a^  laetus,  and  in  this  he  followed,  and  was  followed  by,  a  good 
many  of  oar  leading  lepidopterists.  Facts,  however,  though  difficult 
to  seize  and  define,  were  too  strong  to  admit  of  this  conclusion  stand- 
ing, and,  by  1882,  we  find  Barrett  concluding  that  distans  and  laetua 
were  one  species,  a  spring  and  a  summer  form.  In  this  conclusion, 
South,  Tutt,  and  others  finally  acquiesced.  In  his  Lepidoptera  of  the 
British  Islands  (circa  1908),  Barrett  says,  as  a  final  conclusion,  *' these 
last  seem  to  agree  accurately  with  Professor  Zeller's  0.  distans,  the 
paler  form  with  his  O,  laetus.  Those  found  on  the  south  coast  of  Kent 
are  especially  soft  in  colour.  I  think  that  Professor  Zeller  ultimately 
felt  doubtful  of  the  distinction  of  his  O.  distans  and  O,  laetus.  They 
seem  to  be  ne  more  than  faint  variations  of  this  one  species."  This 
probably  sums  up  the  view  of  the  two  species  that  had  obtained  for 
about  twenty  years.  There  is  no  fault  to  find  with  the  position,  as 
regards  British  examples,  since,  so  far  as  we  yet  know,  no  true  laetus 
has  been  found  in  these  islands,  nor  is  likely  to  be  (though  the 
sporadic  occurrence  of  an  imported  specimen,  as  of  so  many  quite  southern 
species,  is  just  possible).  The  error  is  in  applying  this  true,  but 
insular,  conclusion  to  the  whole  continental  area,  as  evidenced  by 
Staudinger  and  BebeFs  Cataloy,  published  in  1901 ;  for  how  long  before 
this  date  laetus  was  understood  to  be  sunk  we  do  not  know.  Barrett's 
belief  as  to  Zeller's  change  of  opinion  may  be  quite  correct.  When 
Zeller  dealt  with  these  two  species  (1847),  he  possessed  an  acumen  that 
is  rarely  reached  and  never  exceeded.  He  saw  distinctly  that  there 
were  two  species,  though,  how  he  did  it  on  the  obvious  imaginal 
characters,  it  is  hard  for  us  to  understand ;  he  was,  however,  one  of  the 
giants,  and  we  are  but  pigmies.  When  asked  for  his  opinion  many 
years  later,  he  probably  was  ready  to  acquiesce  in  what  he  took  to  be 
the  modern  conclusion  on  a  subject  he  had  not  looked  at  for  so  long, 
but  such  acquiescence  goes  for  little.  When  I  looked  over  specimens 
from  the  Walsingham  collection,  I  found  a  moth  (from  Granada)  that 
I  could  not  separate  from  distans,  yet  it  had  a  larva  and  pupa  quite 
different  from  the  described  larva  and  pupa  of  distans,  with  which  a 
distans  pupa  (from  Mr.  Norgate)  quite  agreed.  I  found  also  that  a 
number  of  Spanish  specimens  before  me,  had  genitalia  ( ^ )  quite  different 
from  any  other  European  Oxyptiius  I  had  examined.  These  specimens 
I  found  to  be  indistinguishable  from  Lord  Walsingham's  specimen, 
and,  individually,  indistinguishable  from  O.  distans,  yet  the  facies  of 
the  whole  series  was  very  clearly  different  from  that  of  a  series  of 
distans.  They  were  smaller,  slighter,  and  paler.  When  Mr.  Tutt 
came  to  the  consideration  of  O.  distans  for  his  *'  British  Lepidoptera," 
he  found  himself  prejudiced  in  favour  of  the  British  view,  and,  as  luck 
would  have  it,  I  forgot  for  the  moment  the  result  of  my  examination 
of  the  genitalia  made  some  twelve  months  before.  In  discussing  the 
matter,  therefore,  he  thought  there  might  be  some  error  about  the 
Walsingham  specimen.  Milli^re's  account  of  laetus  would  be  very 
valuable  corroborative  evidence,  but  was  not  clear  enough  to  form  a 
sound  foundation.  I  then  remembered  what  had  made  me  so 
positive  that  the  Spanish  were  quite  distinct  from  the  British 
examples,  and,  on  repeating  the  examination  on  further  specimens  of 
both  species,  there  was  no  escape  from  the  conclusion  that  they  were 
absolutely  distinct.  Lord  Walsingham*8  larves  and  pupsB  became 
thoroughly  trustworthy,  and  even   M^^Uiere's  plate  and  descripti) 
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were  found  to  coDtain  very  strong  confirmatory  evidence  (Chapman). 
Zeller  observes  {Linn.  Ent.,  vi.,  p.  845)  that  "  distans  is  the 
largest  species  in  this  section,  approaching  in  colour  P.  piloseUae, 
but,  as  a  rule,  with  a  greater  admixture  of  grey.  This  is  particu- 
larly the  case  with  the  few  examples  caught  near  Ologau,  and 
solitary  specimens  from  Dalmatia  and  Syracuse.  In  the  Asiatic 
examples  the  quantity  of  grey  is  very  insignificant,  except  in  a 
$  from  Macri,  and  consequently  the  colouring  is  a  trifie  lighter  and 
less  vivid  than  in  P.  pilosellae.  The  white  bent  line  in  the  fringe  of 
the  hindmargin  at  the  anal  angle  is  very  distinct,  and  presents  a  good 
mark  of  distinction  from  P.  tristis.  The  intensity  of  the  black  scale- 
tuft,  on  the  hind  edge  of  the  8rd  plumule  of  the  hindwing,  varies,  and 
hence  also  does  its  distance  from  the  apex  of  the  plumule."  Staudinger 
writes  {Hor.  Soc.  Ent.  Ross.,  xv.,  pp.  425-7)  that  he  refers  **ekS  caught 
May  14th  in  the  Eerasdere,  and  a  $  captured  May  19th  in  the 
Tschirtschur  Valley,  to  distansy  although  Wocke  looked  on  the  latter  as 
laetus,  which  may  be  right,  as  laetus  is  a  smaller,  paler  (more  yellow, 
lighter),  southern  form  of  distans."^  Mann,  too,  notes  that  distans  is  to 
be  found  in  June,  near  Amasia,  and  in  May,  near  Brussa.  It  appears 
to  me  that  laetiLs  is,  in  the  south,  the  later  brood  of  distans^,  as  examples 
caught  by  myself  near  Granada,!  in  April  and  May,  can  hardly  be 
separated  from  the  German  distans,  whilst,  in  August  and  September, 
I  caught,  at  the  same  place,  typical  small  laetus^  which  possibly  was 
even  a  third  brood,  as  I  found,  in  the  second  half  of  June,  typical 
laetus,  also  near  Granada.  Zeller,  too,  caught  his  examples  from  the 
middle  of  June  right  into  August,  in  Italy,  and  Loew,  in  Asia  Minor, 
captured  some  in  September  and  November  (his,  1847,  p.  908),  near 
Attalia,  Addionas,  and  Eellemisch.  These  laetus,  Zeller  mentions,  in 
his  note  on  Loew's  captures  {Isis,  1847,  p.  88),  as  tristis  var.,  but,  in  his 
list  of  Sicilian  insects  (op.  cit.,  p.  908),  he  refers  them  to  laetus^  whilst 
as  he  does  not  notice  in  his  monograph  {Linn,  Ent,,  vi.,  p.  845)  that 
tristis  occurs  in  Asia  Minor,  but  does  observe  that  distans  was  caught 
by  Loew  near  Macri  and  Kellemisch,  it  is  only  logical  to  suppose  that 
he  finally  concluded  that  the  specimens  from  Asia  Minor,  at  first 
supposed  to  be  tristis,  were  distans  and  laetus.  Johann  sent  me  later 
several  very  typical  Uietus,  from  Amasia,  unfortunately  without  dates, 
but  I  suspect  they  were  autumnal  captures.  Mann,  of  course, 
mentions  that  laetus  and  distans  were  caught  together  in  May,  near 
Brussa.  I  also  received,  from  Eriiper,  nearly  typical  laetus,  captured 
as  early  as  April  24th,  near  Smyrna,  and  that  is  why  I  mention  here 
that  laetus  may  be  specifically  distinct  from  dist-ans,  although  I  possess 
all  intermediates  imaginable  between  the  two  forms  j.  Lederer  notes 
laetus  caught  on  the  mountain  slopes  near  Eis  Aol6,  but  without  dates." 
Herrich-Schaffer  observes  that  **  distans  is  somewhat  larger  than  tristis, 
and  has  the  colour  of  obscurus,  differing,  however,  from  the  latter  in 
the  scale- tuft,  which  is  placed  further  back  from  the  apex  on  the  8rd 
plumule.  The  fringes  of  the  cleft  of  the  forewings  are,  at  the  apical 
half,  sharply  white  basally,  with  the  black  longitudinal  streaks  as  in 

*  This  we  have  now  shown  to  be  entirely  incorrect,  the  species  being  absolutely 
distinct  in  every  stage. 

t  It  is  quite  clear  from  the  specimens  in  the  Walsingham  collection  that 
laetus  occurs  at  Granada,  on  Andryala  ;  one  is  inclined,  therefore,  to  suspect  Uial 
Staudinger' s  distans  taken  here  are  to  be  referred  to  laetus. 

I  This  sentence  shows  that  Staudinger's  instinct  was  right  in  spite  of  the 
apparent  opposition  presented  by  the  facts. 
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trichodactyla,  those  of  the  lower  lobe  likewise  broadly  white  at  the  base, 

with  a  black  tuft  at  the  apex,  and  at  the  anal  angle,  and  therefore  very 

different  from  obscurus,**     One  is  quite  at  a  loss  to  understand  how 

Herrich-Schaffer  can  assert  that  the  ground  colour  of  dutans  is  like 

that  of  obscurtis  {parvidactyla) ;  they  are,  of  course,  so  far  as  we  know 

them,   utterly    dissimilar.       The  synonymy  of  laetus,  and   Zeller*s 

original  description  read  as  follows : 

Lattun,  ZeM.,  "Isis,"  xii.,  p.  903  (1847);  "Linn.  Ent.,"  vi.  p.  346  (1852); 
H.-Sch.,  "  Sys.  Bearb.,"  v.,  p.  373  (1853) ;  Mill.,  "  Icon.,"  i.,  p.  333,  pi. 
xmx.,  figs.  7-11  (1864);  Stand.,  "  Cat.,'*  2nd  ed.,  p.  342  (1871) ;  "  Sta., "  Ent.  Mo. 
Mag.,"  vi.,  p.  36  (1879) ;  Jord.,  "  Ent.  Mo.  Mag.,"  vi.,  p.  122  (1879);  Stand.,  "  Hor. 
Soc.  Ent.  Ross.,"  xv.,  pp.  425-7  (1880) ;  Barr.,  "  Ent.  Mo.  Mag.,"  xviii.,  p.  178 
(1881) ;  South,  "  Ent.,"  iv.,  p.  35  (1882) ;  xxii.,  p.  33  (1889;  ;  Tntt,  "  Brit.  Pter.," 
p.  65  (1895);  Stand,  and  Reb.,  "Cat.,"  3rd  ed.,  p.  71  (1901).  [Laetidac- 
tylu9,  Brd.,  "Ann.  Soc.  Ent.  Fr.,"  p.  34,  pi.  ii.,  fig.  7  (1861).}-P.  laetus  — 
Corpore  alisqne  anterioribns  ochraceie,  his  postice  griseHcentibus ;  laciniis 
obsolete  albo-bistrieatis ;  digiti  tertii  dorso  longe  ante  apioem  squamis  pancis 
atria  instructo.  var.  ^.  Alia  anterioribns,  brunnescentibns,  basi  dilutiore  (As. 
Min.,  Rom.). — Size,  like  that  of  P.  triatiaf  variable  (expanse  of  forewings 
S"'Al"').  Ground  colour  of  body  and  forewings  light  ochre-yellow.  The 
upper  lobe,  be/ore  the  first  and  up  to  the  second  white  transverse  line,  somewhat 
brownish  ;  on  the  costa  itself  brown ;  the  fringes  beyond  the  second  trans>''er8e  line 
narrowly  white,  as  in  P.  trUtia,  and,  on  the  underside,  less  pure  white,  and,  therefore, 
contrasting  but  little  with  the  lisht  ground  colour.  At  the  hind  angle  of  the  lower 
lobe,  the  white  in  the  fringe  usually  more  restricted  than  in  P.  trUtia.  The  plumules 
of  the  hindwing  more  yellowish-brown  and  lighter,  the  scale-tuft  on  the  3rd  plumule 
is  always  smaller,  and  consequently  at  a  greater  distance  from  the  apex ;  at  the 
apex  are  from  3  to  0  small  black  scales.  The  entire  underside  is  much  yellower 
than  in  P.  trintis^  and  the  abdomen  particularly  light  without  any  brown.  The  other 
details  agree  with  the  latter  species.  The  Asiatic  example  (from  Kellemisch^  is 
the  largest,  and  is  particularly  dark  (deep)  in  colour ;  the  first  white  transverse  line 
and  the  spot  at  the  cleft  are  slightly  shiny.  A  s  from  the  Campagna,  near  Rome,  is 
exactly  like  it,  but  is  smaller.  I  caught  specimens  on  June  26th,  near  Catania,  in 
company  with  P.  acanthodartylna ;  and,  on  July  lOth-llth,  three  examples  in  dry 
spots  on  the  mountains  near  Messina ;  in  the  Campagna,  south  of  Rome,  specimens 
were  flying,  not  rarely,  on  dry  grass  patches  on  Au^st  24th  and  28th,  in  exactly 
the  same  manner  as  our  P.  piloaeUae.  The  species  is  probably  on  the  wing 
for  a  long  period.  Dr.  Loew  caught  it  in  Asia  Minor  as  late  as  September- 
November  (Zeller).  Disteibution  :  Europe  (south  and  central),  Asia  Minor, 
Armenia,  Tura,  Mauretania,  Canaries  (Staudinger  and  Rebel).  [One  supposes  that 
"  Central "  Europe  will  now  have  to  be  deleted.] 

Some  five  years  after  Zeller  had  written  the  original  description 

of  laetus,  he  monographed  the  "  plumes/*    and   gave   the   following 

diagnoses  of  the  two  forms  he  recognised  (Linn.  EnLj  vi.,  p.  B46) : 

a.  A  lis  anterioribus  pallide  ochraceis,  laciniis  obsolete  albido-bistrigatis ;  digiti 
tertii  dorso  longe  ante  apicem  squamis  paucis  atris  instructo  (^    ?  ). 
/3.  Alis  anterioribus  brunnescentibus,  basi  dilutiore. 

He  then  notes :  '<  The  very  light  ochreous  colour,  and  the  smaller  scale- 
tuft  on  the  8rd  plumule,  readily  separate  this  species  from  P.  trintisy 
whilst  the  smaller  size  of  its  body  distinguishes  it  from  P.  distans ; 
var.  ^,  although  darker  than  the  type,  is  still  considerably  lighter  than 
distans"  He  adds  '*  Castle  Abbadessa  in  Dalmatia,  in  June,  singly  on 
pasture-land  (Mann),"  to  his  previous  localities.  Staudinger  and  Rebel 
give  laetm  under  distans  as  ''gen.  aest."  (Cat,,  8rd  ed.,  p.  71)  and 
simply  diagnose  it  as  ''  minor,  pallidior,"  which  is  not  illuminating. 
Chapman's  recent  work  has  shown  conclusively  that  Miiliere's  laetus 
(Iconoyraphie,  i.,  pp.  881  et  seq.)  belongs  here;  and,  for  reference,  we 
here  give  Milliere's  account  of  the  insect,  which  reads  as  follows : 

OxyptUus  laetus. — Cet  insecte  a  de  grands  rapports  avec  le  laetus  de  Zeller. 
n  poss^e  des  caract^res  constants  qui,  4  la  rigueur  pourraient  en  faire  une  esp^ 
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distincte  ;  male  je  Tavoue,  oes  caract^res  ne  sont  point  assez  importants  poor  creet 
nne  esp^  nouYelle.  L'  Oxy.  laetue  n'^tait  pas  connu  dans  see  premiers  etats ;  J9 
remplis  une  lacune  dans  son  histoire  en  racontant  oe  qui  restait  k  en  dire.  Chxbille  : 
Fusiforme,  faiblement  convexe,  tres-att^nuee  anx  extr^mit^.  D'un  jaone  de  Naples 
clair,  lav^  de  cam^  inf^rieurement  et  sor  le  dos.  On  ne  distingue  pas  lea  lignes 
ordinaires,  et  la  villosit^  abondante  propre  aa  plus  grand  nombre  des  chenilles  de 
Pt^rophorites,  est  ici  rare  et  courte.  Les  anneaux  sont  bien  distincts,  et  il  re^e  rm 
sillon  assez  profond  sur  la  region  dorsals.  Le  ventre  est  concolore  et  sans  Hgnes. 
La  t@te,  petite,  globuleuse,  testae^,  est  noiritre  sur  les  cotes.  Les  pattes  sent 
concolores,  sauf  le  dernier  article  des  ^illeuses  qui  est  rougeStre.  Les  trapezoldaax 
qu'on  ne  voit  qu'ik  Taide  d'une  tr^forte  loupe,  sont  indiques  en  roogeitre. 
Le  premier  segment  est  surmont^  de  deux  traits  noirs  parall^les,  accompa^rnes  de 
chaque  cot^  d'un  gros  point  noir.  Foodplant  :  Cette  chenille  vit  aux  depens  des 
fleurs  de  VAndryala  atnuata^  L.,  plante  assez  rare  dans  nos  environs,  oa  platdt 
cantonn^  dans  certaines  localit^s  chaudes  et  pierreuses.  L^insecte  sort  de  Tcsaf 
lorsque  les  fleurs  de  TiVndryale  sont  ^panouies,  c'est-^dire  en  juillet;  sa  croissanoe 
est  rapide.  Bien  que  fort  petite,  cette  chenille  cause  un  ^rand  dommage  aux  fleurs 
dont  elle  fait  sa  nourriture,  car  eUe  en  lie  le  sommet  alors  qu'elles  ne  sont  point 
enti^rement  d^velopp^s,  ronge  la  base  des  Amines,  les  atrophie  et  en  empec^  le 
d^veloppement.  Pupation  :  V ingt  jours  suffisent  k  Tinsecte  pour  atteindre  sa 
grosseur ;  il  se  place  alors  au  centre  d'un  groupe  de  fleurs  pour  op^rer  sa  meta- 
morphose. Pupa  :  La  nymphe  est  bient6t  form& ;  celle-ci,  allong^,  grele,  brnne, 
non  villeuse,  passe  au  noir  deux  ou  trois  jours  avant  I'^closion  du  petit  Lepidoptere, 
La  chrysalidation  dure  quinze  jours  au  plus.  Insecte  Parfait:  Envergure 
0*016  k  0*017  mill.  Les  ailes  superieures,  profond^ment  echancrees,  d'un  bnin  clair, 
pr^sentent  deux  taches  blanch^tres,  vagues,  oblongues,  plac^es  sur  la  branche 
superieure  des  ailes  qui  sont  elles-memes  largement  teint^  de  brun  fonce  a  la  cote. 
Les  inf^rieures  out  les  deux  premiers  rameaux  bruns;  le  troisieme  egalement 
brun  porte  trois  ou  quatre  ecailles  noires  au  bord  inferieur  de  la  cote. 
Tete  et  thorax  roux ;  aodomen  brun  avec  deux  traits  jaune  paille  au  sommet  de 
chaque  segment.  Ces  traits  sont  separ^s  par  une  tache  cuneiforme  noire.  Les 
franges  sont  longues  et  concolores.  Les  pattes,  blanches,  sont  maculees  cle  bnin 
aux  articulations.  Les  tarses  sont  blancs.  Parasites  :  Cette  esp^ce  est  attaquee 
dans  de  grandes  proportions  par  un  parasite  de  la  nombreuse  famille  des 
Ichneumons.  J'ai  vu  ^lore  plus  de  la  moiti6  de  ces  parasites  k  la  plaoe  des 
fnsectes  que  j*attendais.  Get  Hymenopt^re  a  ^te  figur^  (pi  39,  no.  9).  Localities: 
Oxyptiliis  laetus  vient  augmenter  la  lists  de  notre  faune  l^pidopt^rique  lyonnaise. 
J'ai  recueilli  la  chenille  et  Tinsecte  parfait  de  ce  Microlepidopt^re  au  pied  de  la 
montagne  d' Yseron,  dans  la  propri(5t6  meme  de  notre  coUegue  M.  Maurice  FerroniUat. 
Ce  Pterophore  appartient  encore  aux  environs  de  Perpignan  (Pyren.-Orientales),  de 
Thiers  (Puy-de-D6mc),  et  de  la  Voulte  (Ard^he).  Je  I'ai  pris  moi-meme  dana 
chacune  de  ces  localities.  Observation  :  Le  nom  de  laetua  me  semble  mal  appliqu^ 
k  cet  insecte,  et  peut  induire  en  erreur.  Si  Pant^riorit^  n'^tait  respect^e,  ce  nam 
pourrait  etre  plus  judicieusement  remplac^  par  celui  de  Andryaladactilus  ou  mieox 
Andryalae  qui  rappellerait  la  plante  dont  la  chenille  se  nourrit  (^filliere). 

Comparison  of  Cbombruoghia  distams  with  its  allies  — The 
close  relationship  of  C.  distans  and  laetus  in  the  imaginal  stage 
has  already  been  fully  dealt  with.  Concerning  its  other  allies 
Hofmann  observes  that  distans  is  "  very  near  to  O.  tristis,  hut 
to  be  separated  from  that  by  the  red- brownish  or  yellow-brownish 
coloration,  which  approaches  that  of  0,  pilosellae.  At  the  an&l 
angle  of  the  lower  lobe  there  is  usually  a  narrow  white  dash 
in  the  fringes,  to  the  upper  part  of  which  is  adjoined  a  narrow,  white, 
basal  line  of  the  outer  marginal  fringes,  which  mostly  reaches  to  the 
apex  of  the  lower  lobe,  though  it  sometimes  vanishes  even  before  the 
apex,  about  the  middle  of  the  outer  margin  ;  such  examples  are  only 
to  be  separated  by  their  coloration  from  0.  t/fistis,  in  which  also  a  short 
commencement  to  a  basal  line  in  the  fringes  above  the  white  dash  at 
the  anal  angle  sometimes  occurs.  The  white  transverse  lines  of 
the  lobes  are  sometimes  more,  sometimes  less,  pronounced.    The  black 


CROMBBUOOHIA   DISTANS.  461 

scale- tuft  on  the  8rd  plumule  is  variable  in  respect  to  size,  as  a 
comparison  of  28  examples  has  taught  me,  sometimes  smaller  than  in 
O.  tristis,  but  also  sometimes  larger,  that  is  more  streak-like,  stretched 
lengthwise.  Beyond  the  scale-tuft  the  fringes  have  a  fine,  white, 
basal  line  up  to  the  apex,  at  which  a  few  isolated  black  scales  often 
lie." 

Ovum. — Undescribed. 

Habits  op  labva. — Hering  (Stett  Ent.  Zeitg,,  1891,  p.  224)  first 
noted  that  Herms  had  found  the  dusty  grey-^reen  larvae  of  the  second 
brood  at  the  end  of  June  and  beginning  of  July,  in  the  park  of 
Hohenkrug,  feeding  on  the  flowers  of  Crepis  tectorum,  in  the  same  way 
as  the  larvae  of  Geina  didactyla  do  on  those  of  Geum  rivale.  Hofmann 
repeats  this,  but  adds  Crepix  virens  as  a  foodplant,  and  notes  that  the 
larvae  of  the  first  brood,  occurring  in  early  spring,  must  have,  in  any 
case,  a  different  habit;  he  opines  that  they  possibly  live  spun-up  within 
the  central  shoot  of  the  young  plant.  Durrant  swept  two  larvae  in 
early  August,  circ,  1898,  from,  it  is  believed,  Picris  hieracoides,  but 
one  small  larva  was  injured,  and,  although  the  other  pupated,  the 
pupa  produced  an  ichneumon. 

Labva. — 12mm.  long,  green,  with  large,  dark  brown,  stellate-haired 
tubercles  in  the  usual  positions.  The  red -brown  markings  consist  of  a 
broad,  dorsal  stripe,  an  indistinct,  washed-out,  narrow  subdorsal,  and 
similar  supraspiracular,  a  rather  broad  spiracular,  and  a  basal  consisting 
of  separated  spots.  Spiracles  margined  with  dark  brown.  Head 
shining  black.  Prothorax  green,  the  centre  with  a  large  black-brown 
spot,  divided  by  a  fine  central  line.  Anal  flap  brownish -yellow, 
beset  with  bristles.  Thoracic  legs  with  1st  and  2nd  joints  black, 
the  third  whitish.  Anal  claspers  with  a  brown  chitinous  plate 
on  the  exterior  (Hofmann).  Described  from  preserved  larva  received 
from  Dr.  Hinneberg,  of  Potsdam).  [Head  dark  brown,  almost 
black.  Thorax  with  pronotum  dull  grey -green,  with  slight, 
dark  brownish,  longitudinal  streaks  at  the  sides  and  on  the 
middle.  A  broad  dorsal  streak,  much  mottled  with  dull  reddish, 
commences  behind  the  pronotum,  and  extends  to  the  anal  segment ; 
the  sides  of  all  the  segments  dull  olivaceous-green,  becoming  some- 
what paler  beneath;  covered  with  tufts  of  long  and  short  whitish 
hairs,  some  short  ones  scattered  between  the  tufts.  True  legs  greyish, 
with  their  basal  two- thirds  brownish  externally;  anal  claspers  and 
abdominal  prolegs  concoloroas  with  the  venter  (Durrant.  Described 
from  two  larv«e,  swept  near  Merton,  in  August,  from  Picris  hieracoides, 
one  small  one  was  bruised  and  died,  the  other  pupated  but  produced  an 
ichneumon).] 

FooDPLANTs. — Flowers  of   Crepis   tecttrrum    (Herms  teste  Hering), 
Crepis  virens  (Schiitze,  confirmed  by  Norgate),  [Hieracium  (Sorhagen),] 
Picris  hieracoides  (Durrant). 

Pupation. — For  pupation,  the  dusky  grey-green  larva  of  the  summer 
brood  simply  fastens  itself  to  a  leaf,  flower,  or  stalk  of  the  foodplant, 
like  that  of  Oeina  didactyla,  the  pupal  stage  lasting  at  most  ten  days 
(Hering)  ;  pupae  found  attached  to  the  flower-heads  of  Crepis  virens 
(Norgate). 

Pupa. — Variable  in  colour,  light  brown  to  nearly  black,  with  white 
bristles  on  the  small  tubercles  of  the  abdominal  segments.  The  dorsal 
keels  are  moderately  developed,  but  furnished  with  strong  thorn-like 
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processes  terminating  in  two  points  directed  upwards  ;   at  the  bases  of 
these  stand   two  white   bristles,    one  directed  forwards,   the  other 
backwards.      The  thorn-like  process  of   the  4th  abdominal  segment 
has  the  longest  points,  and  also  a  third  small  point  directed  backwards; 
the  abdominal  segments  6-9  bear  similar  thorn-like  processes,  which, 
however,  gradually  become  smaller  towards  the  anal  end.     The  thorn- 
like  process  of  the  5th  abdominal  segment  sometimes  also  exhibits  a 
third  very  small  point  directed  backwards.     The  nervures  of  the  wing- 
cases  do  not  carry  bristles  (Hofmann.     Described  from  pupi  received 
from  Hinneberg,  of  Potsdam).     Length  9mm.     Abdomen  cylindrical ; 
thorax  somewhat  compressed  dorsally.      Pupa  looks  very  hairy,  the 
result  of  the  length  of  the  hairs,   for  it  possesses  only  the  primAry 
tubercular  hairs   (and  apparently  all  of  these),   but  no  secondaries, 
either  on  the  tubercles  or  skin-surface.  The  colour  is  pale,  so  that,  in  life, 
it  had  no  markings,  and  was  pale  green  (appendages  darker)  or  ochreoos. 
The  dorsal  flanges  (head  to  8rd  abdominal  segment)  are  well  developed, 
and,  on  the  abdominal  segments  (1-8),  are  tall  processes,  carrying  i  and 
ii.     They  are  tallest  on  1-8,  where  they  arise  from  the  flange.     They  are 
-compressed  laterally,  rise  with  a  simple  pedestal,  and  then  divide  into 
two  sharp  spines,  one  curved  forwards,  the  other  backwards.     On  the 
1st  and  2nd  abdominal  segments  the  hairs  arise  from  the  base  of  the 
pedestal,  behind  this  i  arises  from  the  base  of  the  front  spine,  and  ii 
from  a  little  lower — i  directly  in  front,  ii  a  little  on  the  outside  of  the 
column.     The  columns  on  the  8rd,  4th,  and  5th  abdominal  segments 
have  a  subsidiary  small  spine  on  the  back  of  the  posterior  one,  the  8th 
has  only  one  (the  anterior)  spine.     The  lengths  of  these  spines,  the 
thickness  of  the  pupa  at  the  4th  abdominal  segment  being  aboat 
l'4mm.,  are,  on  the  1st  abdominal,  0*42mm. ;    on  2nd,  0*48mm.; 
on  8rd,  0*70mm. ;    on  4th,  0'67mm. ;    on  5th,  0*54mm. ;    on  6th, 
0*51mm. ;  on  7th,  0'54mm. ;  on  8th,  0'42mm.     The  hairs  are  longest 
in  front  (i)  on  the  forward  spines,  behind  (ii)  on  the  posterior,  the 
longest  are  all  but  a  millimetre  in  length,  the  shortest  (in  front  of  the 
7th  and  8th  abdominals)  0'26mm.,  and  0'80mm.    The  termination  of 
the  dorsal  flange  on  the  8rd  abdominal  is  well  illustrated  by  the  spine 
on  that  segment  being  undercut  behind,  all  the  others  spreading  in 
both  directions,  but  this  one  cannot  do  so,  its  large  size  being  assisted 
in  front  by  the  flange,  but  not  behind.     On  the  thorax  the  ridge 
carries  a  hair  (l'15mm.)  at  the  anterior  margin  of  the  metathorax ;  on 
top  of  the  mesothorax  are  two  spines,  0*15mm.  high  and  0-14mm. 
apart,  one  in  front  of  the  other ;    in  front  of  these  a  hair  (curved 
forward)   about   1mm.   long,   and   a  little  further  forward  another. 
There  are  sundry  other  lateral  hairs  on  the  front  of  the    pupa. 
Tubercle  iii  carries  a  long  hair  (about  I'Omm.),  flowing  outwards  and 
backwards  on  all  the  abdominal  segments  (1  -8 ) .  Those  on  tubercles  i v  and 
V  are  remarkable ;  they  are  on  a  slightly  raised  base,  that  on  iv  is  directed 
backwards,  and  that  on  v  forwards,  with  a  curve  that  makes  the  ends  point 
about  exactly  backwards  and  forwards,  and  the  ends,  unlike  those  of  the 
other  hairs,  which  are  sharp,  are  thick  and  rounded,  the  two  together 
looking  just  like  the  double  belaying-pin  for  fastening  ropes  and  cords; 
they  are  short,  about  0'8mm.   Tubercle  vi  has  again  a  long  hair,  flowing 
backwards,  and  vii  three  rather  shorter  hairs;  viiiis  not  detected,  nor  are 
any  very  definite  scar  of  prologs  seen.      The  face  carries  two  nose- 
spines,  one  on  either  side.     These  are  lower  down  (more  ventral)  than 
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the  nose-spine  of  Platyptilia,  and  are,  no  doubt,  different  structures, 
being  close  down  to  the  labrum,  but  with  room  between  for  one  hair 
(about  O'Smm.) ;  each  spine  carries,  at  its  extremity,  a  hair  (0'5mm. 
long).  The  spine  itself  is  short  (O'lmm.),  apparently  white,  and  the 
hair  points  backward  nearly  parallel  to  the  ventral  surface.  Above  it, 
at  the  base  of  the  antennae,  are  two  hairs  on  either  side  (the  antenna- 
basal  hairs).  The  prothoracic  piece,  beautifully  sculptured  in  wrinkles 
and  pits,  bears  three  hairs,  and  (in  dehiscence)  carries  at  the  end  a  com- 
paratively large  sheet  of  membrane  and  the  eyepiece,  the  membrane 
having  more  than  twice  the  area  of  prothorax  and  eyepiece  together ; 
an  evanescent  line,  0*07mm.  long,  on  the  dorsal  margin  of  this,  is 
probably  the  dorsal  headpiece.  The  base  of  the  antenna  has  high, 
branched,  transverse  ribs  (white  ?),  dwindling  lower  down.  The  wing- 
base  is  marked  by  a  raised  longitudinal  ridge  with  a  series  of  nodules, 
and  a  second  less-marked,  similarly  nodulated,  ridge,  is  just  ventral  to 
the  first.  The  hindwing  ends  just  below  the  spiracle  of  the  2nd 
abdominal  segment.  All  the  segments  are  transversely  ridged,  with 
12-20  ribs;  these  are  smooth  and  wave-like,  with  no  side  valleys. 
The  fine  sculpture  consists  of  closely-set  minute  round  pits,  and,  on 
the  intersegmental  membrane,  the  appearance  is  of  pits  rather  than  of 
tessellated  pavement.  There  is  not  detected  any  variation  from  this 
pitting  (into  spicules,  smoothness,  etc.).  The  mandibles  meet  in  the 
middle  line,  with  the  triangular  labrum  above,  and  a  minute  diamond 
of  labium  below.  The  raaxillce  disappear  below  the  legs  (as  usual),  at 
about  2*5mm.  from  the  base,  but  show  again  between  the  2nd  legs  in 
the  free  spine.  This  includes  the  wing-tips  and  the  8rd  tarsi  (behind), 
the  wings  being  a  fraction  short  of  the  other  (6)  items  that  are  all  but 
level.  The  free  spine  is  about  l*6mm.  beyond  the  attachment  to  the  Srd 
abdominal  segment.  Beyond  the  nodules  on  the  wing-spine,  there  is 
no  trace  of  hair-process  or  spine  on  any  of  the  appendages.  The 
'  ^^remastral  spine  is  flat  vertically,  with  angpilar  edges,  narrowing  thence 
'  dorsally  to  two  dorsal  ridges,  which  are  high  and  narrow.  Its  form 
^  is,  therefore,  in  section,  quadrangular,  with  the  ventral  side  as  long 
^  as  any  two  others.  The  cremastral  hooks,  both  of  forward  and  terminal 
'  set,  are  slender,  long,  and  abundant.  There  are  still  to  be  noted  the 
^  mediodorsal  spines.  Some  spines,  dorsal  to  tubercle  i,  seem  character- 
istic of  most  Oxyptilid  pupae.  (I  have  one  of  didactylus  (?)  without 
^  them.)  In  this  respect,  Marasmarcha  lunaedactyla  is  Oxyptilid.  These 
^  are  absolutely  median,  and  in  a  direct  line  between  the  middle  of  the 
I  dorsal  spines  carrying  i  and  ii.  On  the  2nd  abdominal  the  mediodorsal 
\  is  just  indicated ;  on  the  8rd,  4th,  6th,  6th,  and  7th  abdominal  segments 
^  it  is  well  developed — a  finger-like  process,  not  quite  erect,  but  a  little 
I  sloped  or  curved  forwards,  tapering,  about  four  times  as  long  as  it  is 
i  wide  at  its  base,  with  a  rough  surface,  and  with  no  colour  but  its 
)  contents.  Its  length  is  about  0'2mm.  (Chapman.  Described  from 
i  pupa  skins,  obtained  by  Norgate,  spun  up  on  Crepis  virens,  near 
I  Brandon,  from  which  the  imagines  were  bred.)  [In  the  Walsingham 
f  collection  are  a  larva,  pupa,  and  imago,  apparently  of  the  same 
f  species,  all  dated  July,  Oranada,  and  labelled  distans,  with  a  ''  ?."  The 
i  moth  is  certainly  very  close  to  dUtans^  I  find  it  difficult  to  say 
)  precisely  wherein  they  differ.  The  pupa,  however,  is  free  from  all 
i  processes  and  horns,  and  has  well-developed  hairs.  It  is,  therefore, 
I        exactly  of  the  type  of  BuckUria  paludum.       Another  very  similar 
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moth  from  Tangier  has  a  nearly  identical  pupa,  which  is,  howevn, 
deep  black,  and  very  solid-looking.     This  does  not  prevent  them  being 
the  same  species.     The  Granada  insect  is  certainly  laettis  (Chapman).] 
Time  of  appearance. — The  species  appears  to  be  double-brooded 
throughout  most  of  its  range,  although,  probably,  in  the  higher  moun- 
tains it  is  only  single- brooded.    In  England,  it  is  generally  said  to  occur  in 
late  May  and  early  June,  and  again  in  July  and  August,  but  we  have  taken 
it,  in  different  years,  apparently  continuously  from  June  to  Aug^ost,  at 
Deal,  and  Warren  says  that,  at  Tuddenham,  it  is  on  the  wing  in  June 
and  August,  but  whether  as  a  succession  of  emergences,  or  two  distinct 
broods,  he  would  not  like  to  say.      The  fact  that  it  is  double-brooded, 
however,   appears  certain,   for  Bering  says  that  it  appears    in  the 
beginning  of  June,  that  the  larvas  of  the  next  generation  are  to  be  taken 
at  the  end  of  June  and  beginning  of  July  in  the  Park  of  Hohenkrug,  that 
these  pupate  in  due  course,  and  the  imagines  of  the  second  brood  emerge 
in  about  ten  days.     In  Switzerland,  Zeller  found  the  insect  at  Bergiin, 
from  June  28th  throughout  July  1871,  1873,  1875.     In  Pomerania  ii 
occurs  in  May- June,  and  again  in  August  (Paul  andPlotz) ;  end  of  May  to 
mid- June,  and  again  in  early  August,  in  the  Salzthal  district  (Rossler); 
the  same  periods,  May-June  and  then  August,  are  given  for  Branden- 
burg (Pfiifczner),  for  Saxon  Upper  Lusatia  (Schiitze),  etc.;  whilst  June 
is  given  for  the  lowlands  of  Silesia  (but  a  single  specimen  in  early  July, 
at  Oswitz)  (Wocke),  and  June  alone  is  noted  for  Baden  (Meess  and 
Spuler).     Mann   look  it   in   June  on  the  pastures  near  Spalato,  in 
Dalmatia.      Rebel  records   it  from    Radobolje,    in    Bosnia,    on  July 
19th,    1898,     from    Lastva,    on     August    20th,     1908  ;      he     also 
captured  an  example  on  the  Calvarienberge  near  Bozen,  on  July  26th, 
1892,  and  Frey  notes  it  in  early  August  on  the  Alp  Murailg,   near 
Samaden,  at  a  height  of  6772ft.      The  earliest  dates  we  have  are 
April  28th,  1906,  at  Hyeres,  May  4th,  1906,  at  Draguignan   (Tutt) 
(the  former  the  same  date,  April  28tb,  but  in  1870,  that  Biackmore 
records     laetus     as     having     occurred     in     northwest     Morocco), 
and     May    29th,     1869,    at     Meseritz     (Zeller).       In    the     Baltic 
Provinces  it  has  been   taken    in    July,   at    Dubbeln   (Teich).       In 
Boumania  it  occurs  in  June  (Caradja).     In  France,  in  May,  and  again 
in   August   in   dept.    Saone-et-Loire  (Constant) ;  whilst  we  found  it 
flying  fairly   freely  on  the  morning  of  August  1st,  1897,  near  Si- 
Michel-de-Maurienne,  in  the  Dauphiny  Alps,  and  saw  other  specimens 
daily  between  then  and  the  6th  (Tutt) ;    Sand  notes  it  as  occurring 
in  July  on  Mont  Dore.     In  Belgium,  the  early  brood  does  not  appear 
to  have  been  noted,  but  the  second  brood  occurred  on  July  24th,  1901, 
and  was  very  abundant  at  the  end  of  July,   1902,   at  Goq-sur-Mer 
(Crombrugghe).     On  the  other  hand,  only  the  spring  brood  has  been 
noted  around  Brussa,  specimens  having  been  taken  in  May  (Mann). 
British   records.  —  Ftr««  brood:    June  4th,    1870,   June   ISth-BOth, 
1871,  at  Brandon  (Barrett) ;    June  18th,  1886,  at  Brandon,  abundant 
June  19th-22nd,  1886,  and  in  profusion  June,  1886,  at  Tuddenham 
(Warren);    June  8th,  1889,  between  Dover  and  St.  Margaret's  Bay 
(Purdey);  June  16th,  1898,  near  Tuddenham  (N.  C.  Rothschild);  June  2nd. 
1897,  at  Tuddenham  (Burrows) .      Doubtful  first  or  second  brood  :  Eight 
examples  on  July  4th,  1886 ;    July  9th,   1887 ;    June   29th,    1888 ; 
July  6th,  1889  ;  July  7th,  1891,  on  the  Deal  sandhills  (Tutt).     Second 
brood :  Late  July,  1868,  near  Thetford  (Walsingham) ;  early  August, 
1871,  at  Brandon  (Barrett) ;    July  26th,  1878,  near  Brandon  (Bower); 
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last  week  in  July,  1861,  in  north  Devon  (South) ;  very  abundant  and 
in  fine  condition  in  early  August,  1884,  at  Tnddenham  (Meek) ;  in 
profusion  in  August,  1886,  at  Tuddenham  (Warren) ;  July  18th, 
1889,  at  the  Sandwich  end  of  the  Deal  sandhills  (Purdey) ;  rather 
abundant  from  mid- July  onwards,  1889,  at  Dover  (Webb) ;  July  18th, 
1691,  a  single  specimen  at  Tuddenham  (Tutt) ;  August  18th,  1891,  at 
Tuddenham  (Porritt) ;  July  (end)  to  mid-August,  at  Thetford  (Hare). 

Habits. — Walking  over  the  short-herbaged  waste  lands  at  Tudden- 
ham, one  may,  in  the  daytime,  occasionally  put  up  a  specimen  of  this 
species  on  a  fine  still  afternoon,  but  we  have  never  noticed  having 
done  so  on  the  sandhills  of  Deal  and  Sandwich,  although  just  at  dusk 
it  flies  naturally,  with  a  gentle  movement,  at  some  little  height  above 
the  herbage,  often  for  some  distance  before  taking  rest  again,  the 
flight  continuing,  apparently,  until  it  is  quite  dark.  Barrett  says  that, 
at  sunset,  it  flies  very  quietly  in  its  favoured  haunts,  but  is  quite  easily 
disturbed,  and  induced  to  flit  a  short  distance,  in  the  afternoon 
especially  in  hot  weather ;  he  observed  it  once  flying  in  the  late  after- 
noon at  Brandon.  Meek  notes  it  as  flying  just  before  dusk  at 
Tuddenham,  so  abundantly  on  one  evening  in  early  August,  1884, 
that  he  captured  some  40  specimens ;  whilst  Bower  observed  it  flying 
in  the  afternoon  near  Brandon.  At  Stanford,  near  Merton,  the  imagines 
frequent  Picris  hieracioides  (Durrant).  At  Tuddenham,  Warren 
observed  that  it  seemed  to  affect  bushes  of  broom,  which,  however,  it 
possibly  only  haunted  for  shelter.  Abroad,  however,  the  little  experi- 
ence we  have  had  with  the  insect  makes  us  look  on  it  as  one  rather 
easily  disturbed  by  day.  At  Hyeres,  whilst  collecting  small  things,  we 
disturbed  a  specimen  on  April  28th,  1905,  from  among  the  long  herbage 
on  the  slopes  at  the  back  of  the  castle,  in  the  early  morning  sunshine, 
between  8  a.m.  and  9  a.m.;  it  flew  a  short  distance  and  settled  on  a 
grass-culm,  flying  again  a  little  farther,  on  two  or  three  occasions,  as 
we  approached  it,  until,  at  last,  we  netted  it ;  a  few  days  afterwards  a 
specimen  was  observed  at  Draguignan,  under  almost  exactly  the  same 
conditions.  A  long  search  in  both  places  failed  to  disclose  more.  At 
St.  Michel-de-Mauricnne,  the  species  was  found  under  almost  identical 
conditions,  during  the  first  few  daj's  of  August,  1897;  the  imagines  were 
disturbed  in  the  full  sunshine,  in  the  morning,  soon  after  9  a.m.,  and 
were  captured  as  they  flitted  from  stem  to  stem  of  the  short  herbage 
on  a  rather  sparsely  grass- covered  piece  of  waste  ground  by  the  road- 
side; some  seven  or  eight  examples  were,  thus  captured  in  about  a 
quarter-of-an-hour.  In  Brandenburg,  Hesse,  and  Baden,  near  Ueber- 
lingen,  it  is  reported  as  occurring  among  Ononis  sphiosa,  possibly, 
however,  only  seeking  this  plant  for  shelter. 

Habitat. — A  series  of  slight  hollows,  sheltered  by  a  range  of  low  sand- 
hills, about  100  yards  from  the  sea,  roughly  overgrown  with  marram  grass, 
but  thickly  carpeted  beneath  with  Ononis,  Thijmxis,  Hieracium,  CrepiSj&nd 
other  plants,  formed  the  favoured  haunt  of  this  species  on  the  sandhills 
lying  between  Sandwich  and  the  sea.  It  was  also  the  home  of  Acidalia 
ochrata,  and  many  other  local  lepidoptera,  which,  abundant  in  this 
restricted  area,  were  to  be  found  more  sparingly  over  a  considerable 
area  around.  Sorhagen  also  notes  that,  in  Brandenburg,  it  occurs  in 
sandy  spots,  among  Ononis  spinosa,  and  Bossier  in  a  deserted  sandpit 
near  Biebrich,  about  0.  spinosa,  so  that  it  would  appear  to  love  an 
arenaceous  soil,  and  to  thrive  thereon.  Crombrugghe  writes  that,  on 
the  Belgian  coast,  opposite  our  own  famous  "Breck*'  district,   at 
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Coq-sur-Mer,  the  insect  formerly  abounded  on  the  sand-dunes  by  the 
sea,  but  its  abundance  has  been  much  decreased  by  "  improyements  " 
during  the  last  few  years.  Of  its  occurrence  in  East  Anglia,  Barrett 
says :  "  It  has  been  found  all  over  the  sandy  *  Breck '  region  from 
Thetford  to  Brandon,  and  extends  from  it  to  some  of  the  more  chalky 
portions  of  Norfolk  and  Suffolk.  •  .  .  The  insect  frequents  open  places 
among  low  herbage  and  abundant  wild-flowers,  on  the  lower  slopes  of 
chalk  and  limestone  hills,  but  is  more  abundant  on  the  'Breck'  sand^, 
where  it  hides  in  the  daytime  among  lucerne,  yarrow,  Hypochaem 
niaculata,  and  all  manner  of  low-growing  plants."  Webb  says  that,  at 
Dover,  in  1889,  it  was  particularly  attached  to  one  hill-slope,  where 
Hieracium  pilosella  grows ;  and  South  observes  that,  in  North  DeTon- 
shire,  it  was  found  in  a  lane,  leading  down  to  the  shores  of  Woody  Bay, 
near  Lynmouth,  whilst  Warren  records  that,  at  Tuddenham,  its  chief 
haunt  was  on  rough  ground  sheltered  by  broom  bushes,  among  which 
the  imagines  were  more  common  than  elsewhere,  mainly,  one  supposes, 
because  they  obtained  from  them  better  shelter  when  on  the  wing;  at 
Brandon,  he  notes  that  he  has  seen  the  insect  on  the  allotment  grounds, 
and  Rothschild  found  it  on  rough  ground  by  the  roadside  at  Tuddenham. 
But  it  is  not  confined  to  the  sea-coast  on  the  continent,  and  Zeller 
observes  that  he  obtained  it  freely  in  a  ''fallow"  field  near  a  spot 
carpeted  with  Hieracium  pilosella  in  the  neighbourhood  of  Meseritz,aDd 
Hering  says  that  it  also  occurs  in  the  park  of  Hohenkrug,  the  larvseon 
flowers  of  Crepix  tectornm.  In  Brandenburg,  as  already  noted,  the  species 
flies  on  the  sandhills  among  Ononis  spinosa^  Hiei-aeium,  etc.  (Sorbagen). 
Zeller  says  (Stett,  Ent.  Ztij.y  1878,  p.  163)  that  the  species  occurs  from 
June  28tb,  throughout  July,  at  Bugnux,  and  is  not  rare  amongst  small 
fir-plantations,  the  specimens  generally  larger  than  in  north  GermaDV. 
Our  knowledge  of  the  localities  of  this  species  outside  Britain  is  limited. 
We  met  with  a  single  example  on  the  steep  flowery  slopes  behind  the 
castle  at  Hyeres,  in  late  April,  1905,  where  one  suspects  it  would  be 
much  commoner  a  little  later,  and  a  second  example  on  May  4th  at 
Draguignan,  in  a  little  butterfly-corner  on  the  Grasse  Road,  on  a  little 
patch  of  grass  and  wild  flowers,  just  inside  a  garden  that  swarmed 
with  butterflies — Leptidia  duponcheli,  L.  sinapiSf  Melitaea  aurinia^ 
M,  cinxia,  M.  pJioebe,  and  some  20  to  80  other  species.  At  St. 
Michel-de-Maurienne,  directly  behind  the  village,  on  the  road  to 
Valloire,  on  a  dry  sandy  bank,  sparsely  covered  with  grass  and  wild 
flowers,  chiefly  Com  posit  ae,  the  species  was  not  at  all  uncommon  in 
August,  1897.  It  seems  to  be  from  the  records,  although  our  experi- 
ence does  not  run  in  this  direction ,  distinctly  a  mountain  species  in  central 
Europe,  having  been  taken  at  high  elevations  on  the  Stelvio  (Eppels- 
heim),  the  Albula  (Zeller),  and  up  to  nearly  7000ft.  on  the  Alp  Muraigl, 
near  Samaden  (Frey),  as  well  as  at  Macugnaga  (Chapman).  [Rebel 
says  that,  in  Bosnia  and  Hercegovina,  it  is  only  recorded  in  the  second, 
smaller,  paler  generation,  laetus,  near  Radobolje,  July  19th,  1898 
(Rebel),  and  Lastva,  August  20th,  1903)  (Paganetti-Hummler).  One 
wonders  whether  this  is  the  true  laetus,  or  only  a  form  of  disians.]  Mann 
notes  it  as  occurring  on  the  mountain -slopes  near  Brussa,  and  the 
pastures  near  Spalato,  in  Dalmatia ;  whilst  Caradja  records  it  as  being 
found,  in  June,  on  hillsides  and  in  young  copses  near  Tultscha,  in 
Roumania. 

British  localities. — Exceedingly  local.     Devon  :  north  Devon— Lyn- 
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mouth  district  (Soath).  Dorset*  :  Isle  of  Purbeck — Stadland,  one  specimen 
(Digby).  Kent:  Sandyvioh  and  Deal  sandhills  (Tutt),  Dover  (Webb),  Dover  to 
St.  Mar^ret's  Bay  (Purdey),  Folkestone  (Adkin).  Norfolk  :  Thetford,  Stanford, 
near  Merton  (Walsingham),  near  King's  Lynn  (Atmore).  Suffolk:  Brandon 
(Bower),  Tuddenham  (Warren),  Bamham  (Norgate),  Elveden  (Williams). 

Distribution. — Europe,  central  and  south,  Asia  Minor,  Canaries 
(Staudinger  and  Rebel).  Asia:  Asia  Minor— Maori,  Eellemiioh,  (Loew 
Utte  Zeller),  Kerasdere,  Tschirtschirihal  (Staudinger),  Amasia,  Brussa  (Mann). 
AusTRO-HuNOARY :  Bohcmia  (Nickcrl),  Tyrol — in  the  subalpine  region  to  7500ft. 
— Stanser-Joch,  FranzenshOhe  (Heller),  Taufer  alps  (Weilor),  Galvarienberg,  near 
Bozen  (Rebel),  Stelvio  (Wocke),  Carniola — Nanos,  Dalmatia — near  Spalato,  Fiume 
(Mann),  Cartnthia  (Zeller),  Slavonia  (Rebel).  Belgium:  coast  dunea— -Goq-sur-Mer 
(Crombrugghe).  Bosnia  and  Hercboovika:  Badobolje  (Rebel),  Lastva  (Paganetti- 
Hummler).  Bulgaria:  Varna  (Haberhauer).  Corsica  (Marshall).  France:  Aube 
(Tourdheuille;,  Saone-et-Loire  (Constant), DauphinyAlp8--St.  Michel-de-Manrienne, 
Var — Hy^res,  Draguignan  (Tutt),  Auvergne — Mont  Dore  (Sand).  Germany:  fairly 
distributedin  north  Germany,  in  southern  Germany  rarely  noticed  (Hofmann),  Pome- 
rania,  not  rare — near  Voigtsdorf( Paul  and  Pldtz),  Hohenkrug  (Hering),  Eokerberg, 
Stettin -Schrey  (Biittner),  Garz( Hofmann), Hesse — near  Biebricn,  Hessler,  aUheend 
of  the  Salzthal, Nassau — Wiesbaden  (Rdssler) , Brandenburg — near  Spandau,  Potsdam 
(Hinneberg),siaatwinkel,nearSpandau(Stange),Po3en — near  Meseritz(  Zeller),  Silesia, 
rare — near  Schwoitsch.Glogau  (Zeller),  Breslau,  Oswitz  (Wocke),  Kingdom  of  Saxony 
— SaxonUpperLusatia(Schutze), Baden — nearUeberlingen,Alsace(Mee8sandSpuler), 
Greece  ((««fe  Rebel).  Italy:  Piedmont — Macugnaga  (Chapman),  Sicily — Vallecorta, 
Syracuse  (Zeller),  the  Madonie  mountains  (Min^-Palumbo),  Lombardy — Alzate 
(Turati).  Netoerlands:  coast  dunes  (Crombrnigghe),  Zeeland — Domburg  (Lycklama 
te*te  Snellen),  south  Holland,  north  Holland,  Gdderland — Arnhem  (Snellen). 
BouMANTA :  Dobrudscha,  near  Tultscha  (Caradja).  Russia  :  Baltic  Provinces — 
Dubbeln  (Teich).  Switzerland:  local — Upper  Engadine^Alp  Muraigl,  6772ft., 
near  Samaden  (Frey),  the  Albula,  Bergtin  (Zeller),  on  the  Maienwand  (Kolb). 

Tribe :   Capperiidi. 

The  imaginal  characters  of  this  tribe  have  already  been  worked 

out  by  Hofmann,  and  the  larval  and  pupal  characters  by  Chapman. 

Besides  the  characteristic  difference  in  the  genital  organs,  as  pointed 

out  by  Hofmann  {Die  DeuUch,  Fteroph.^  p.  99),  be  gives  the  following 

grouping  of  the  three  species  at  present  referred  hereto  {op.  cit.,  p.  102): 

Palpi  slender,  second  joint  ascending,  third  rather  drooping  (therefore,  as  a 
whole,  waved) ;  second  joint  with  appressed  scales,  at  the  apex  wiui  few,  or  usually 
no,  projecting  scales ;  third  joint  very  slender,  shorter  than  the  second. 

A.  The  fringes  of  the  outer  margins  of  the  lower  lobe  with  a  white 

basal  line didaetylu»^  L. 

B.  The  fringes  of  the  outer  margin  of  the  lower  lobe  with  a  white  dash 

at  the  anal  angle. 

1.    The  black  scaling  of  the  third  feather  extended,  interrupted 
just  before  the  apex,  on  both  sides,  by  white  scales. 

*  *'  In  the  *  Lepidoptera  of  the  Isle  of  Purbeck '  (Proe,  Dors,  N,  H.  and  A,  F. 
Club,  vi.,  176)  the  Bev.  C.  B.  Digby,  who  assisted  me  with  it,  entered  the  following 
record  :  *  Pterophorut  laetiUf  Z.,  Studland ;  one  specimen  taken  in  a  wet  meadow 
was  pronounced  by  Mr.  H.  T.  Stainton  to  be  a  pale  individual  of  this  species.  The 
specimen  is  now  in  the  cabinet  of  Mr.  J.  B.  Hodgkinson,  of  Preston.'  The  indi- 
vidual in  question  was  taken,  about  1882,  by  the  Bev.  G.  B.  Digby,  who  shortly 
afterwards  gave  it  to  Mr.  J.  B.  Hodgkinson.  At  the  time  of  the  sale  of  the  *  Hodg- 
kinson collection,'  I  failed  to  find,  either  in  the  cabinet  or  among  the  duplicates, 
any  specimen  that  seemed  likely  to  be  the  Purbeck  one,  nor  was  any  labelled  as 
such  (labels  were  conspicuous  by  their  absence !).  Mr.  Digby  faUod  to  find  it 
among  the  series  of  duplicate  laetus  that  I  secured  and  submitted  to  him.  No 
other  example  of  dittans,  or  var.  laeUUt  has  been  taken  in  Dorset,  but  in  view  of  the 
improbability  of  Stainton  mistaking  any  other  species  for  var.  laetiUf  and  of  the 
fact  that  distant  has  been  recorded  (Meyrick's  Handbook,  etc.)  as  occurring  from 
*  Kent  to  Devon  ....,'  there  seems  no  reason  to  question  Stainton's 
identification.  The  '  wet  meadow '  is  but  a  short  distance  from  a  stretch  of  coast 
.sandhills  such  as  distant  might  inhabit,  though  hitherto  it  has  been  sought  there 
in  vain  "  (Bankes). 
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a.  With  a  broad  white  dash  at  the  anal  angle  of  the  lower 

lobe  . .  teucrii^  Greening. 

b.  With  a  very  narrow  white  dash  at  the  anal  angle  of  Hit 

lower  lobe  . .  var.  celeuH^  Frej. 

2.    The  black  scaling  of  the  fiiird  feather  compressed,  without  anr 

white  interruption  before  the  apex       . .     leonuri^  Stange.  ' 

The  main  differences,  however,  are  exhibited  in  the  larval  and  papal 
stages.  In  the  larva  there  are  more  or  less  well-developed  tubercolar 
warts  of  almost  Arctiid  type,  whilst  the  papa  also  is  exceedingly  weU 
supplied  with  hairs.  The  general  characters  of  the  Capperiids  has 
already  been  dealt  with  at  length  {antea,  pp.  409-411).  The  following 
details,  however,  may  here  be  noted.  Comparing  the  larvie  of  the 
Oxyptilids  (as  exemplified  by  parvidactyla)  with  those  of  the  Capperiids 
(as  represented  by  heterodactyla).  Chapman  notes  as  follows  : 

1.  OxTPTiLUS  {parvidactykt) :  Quite  internal  feeder,  living  in  heart  of  food- 
plant,  eating  central  bud,  and  boring  down  to  root.  Larva  looks  bare  and  fleshy ; 
has  no  secondary  hairs*  ;  tbe  prothoracic  plate  has  only  the  normal  six  primatr 
hairs ;  posterior  thoracic  dorsal  tubercles  absent  on  mesothorax  ;  each  tubercle 
carries  a  single  seta ;  i  and  ii  are  near,  but  quite  separate ;  skin-points  sharply 
pointed  ;  hooks  of  prolegs  small,  two  or  three  present  (rarely  one  or  four) ;  pak 
spot  (and  others)  on  prothoracic  plate. 

2.  Gappbbia  (fieterodactyla) :  External  feeder.  Larva  hairy ;  abundant 
secondary  hairs,  broad  at  tips ;  prothoracic  plate  with  abundant  secondaiy  hairs 
obscuring  the  six  usual  primaries,  which  are,  however,  present ;  posterior  thoirade 
dorsal  tubercles  present  on  mesothorax  ;  each  tubercle  a  many-haired  w&rt ;  i  and 
ii  fused  into  one  large  wart ;  skin -points  blunt ;  hooks  of  prolegs  well-developed, 
four  or  five  hooks  ;  no  spot  on  prothoracic  plate. 

He  also  notes  {in  litt.)  the  connection  of  the  papa  of  didactylus^  one  of 
the  species  referred  to  this  group,  with  those  of  various  allied  groups. 
He  observes  that  most  of  the  few  Oxyptilid  pupae  he  has  examined  agree 
with  those  of  the  Marasmarchids  and  Amblyptiliids  in  possessing  the 
spinous  development  of  the  more  or  less  conjoined  tubercles  i  and  ii. 
A  pupa  of  didactylus  presents  nothing  very  decided  to  mark  it  off 
strongly  from  Amblyptilia.  The  most  definite  point,  that  distinguishes 
an  Oxyptilid  pupa  from  Amblyptiliid  and  Marasmarchid  pupfe,  is  that 
the  halbert-shaped  spine  of  theSrd  abdominal  segment,  has,  in  the  two 
last-named,  its  front  spine  developed,  wrinkled,  twisted,  and  curved,  so  as 
to  have  well-deserved  the  description  of  halbert-shaped,  whilst,  in  those  of 
the  Oxyptilines,  this  front  spine,  though  usually  larger  than  any  of  the 
others,  is  fairly  simple,  smooth,  and  straight.  In  the  Marasmarchid  pupa, 
and  in  those  of  some  Oxyptilids,  are  other  processes  that  occur  in  no  other 
"  plume  "  pupaB  in  which  we  have  looked  for  them  (although  certain 
secondary  hairs  occupy  a  similar  situation  in  Aliiclta  peritadactyla ,  etc.). 
These  are  spines,  or  prominences,  on  a  transverse  ridge  connecting  the 
dorsal  spines,  and  are,  therefore,  internal  (or  dorsad)  to  these  spines ; 
of  these  there  is  a  dorsal  or  central  one,  and  an  outer  or  paired  one, 
i.e.j  one,  on  each  side,  halfway  between  the  dorsal  line  and  the  i-fii 
spines.  The  Amblyptiliid  pupa  shows  no  traces  of  these  spines,  but,  in 
the  Marasmarchid  pupa,  both  the  median  and  outer  set  are  developed. 
There  is  another  difference  between  the  Oxyptilid  pupae  and  those  of 
the  other  two  groups,  viz.^  that,  in  them,  the  hair,  marking  tubercle  i, 
arises  well  up  on  the  spine,  leaving  one  in  no  doubt  that  the  spine  is  a 
development  of  the  base  of  the  tubercle,  but,  in  the  Oxyptilid  pupte,  the 
hair  arises  from  the  base  of  the  spines,  so  that  one  might  assert  that 

*  British  larvffi  show  no  secondary  hairs;  a  larva  from  south  Fiance  (Ste. 
Maxime),  that  produced  an  imago  quite  inseparable  from  0.  parvidaetyla,  had  a 
good  many  secondary  skin-hairs,  but  none  on  the  tubercles  (Chapman). 
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the  spines  are  extra  growths  interpolated  between  tabercles  i  and  ii. 
It  mirst,  however,  be  noted  that,  in  some  Oxyptilid  pupse,  of  which 
that  of  Oryptilus  parvidactyla  is  a  good  example,  the  pupa  has  tiie 
spines  obsolescent;  in  0.  parvidactyla  they  exist  on  some  posterior 
segments;  in  0,  laetiis^  however,  they  are  quite  wanting.  On  the  pre- 
ceding page  we  add  a  table  showing  the  more  marked  Oxyptihd  pu][^ 
characters  in  those  species  whose  pupae  are  available. 

Genus :  Cappebia,  Tutt. 

Stnontmt.— Genus :  Gapperia,  Tutt,  "£nt.  Bee,"  xvii.,  p.  37  (1905). 
Aluolta,  Miill.,  **Faun.  Ins.  Frid.,'*  p.  59  (1764) ;  De  Yill.,  '^Linn.  Ent.  F»qd. 
Sueo.,"  ii.,  p.  535  (1789);  Haw.,  **Lep.  Brit.,'*  p.  479  (1811).  Pterophoni, 
Bam.,  •♦  Ent.  Usef.  Comp.,"  p.  409  (1819) ;  Curt.,  **  Brit.  Ent.."  fo.  161  (1827); 
Wood,  *'  Ind.  Ent.,"  Ut  ed.,  p.  238,  pi.  li.,  fig.  1651  (worn)  (1839);  [Dap.,  "CkI. 
M^th.,"  p.  882  (1844);]  Sta.,  •»  Sys.  Cat.,"  p.  13  (1849) ;  "Man.,"  ii.,  p.  441 
(1859);  Dbldy.,  **Zool.  Syn.  List,"  2nd  ed.,  p.  36  (1859);  Greeng.,  "£nt.llo. 
Mag.,"  iv.,  pp.  16,  39-40  (1867);  Gregs.,  "Ent.,"  iii.."  p.  298  (1867);  Jori. 
"  Ent.  Mo.  Mag.,"  vi.,  p.  14  (1869) ;  Greg«.,  "  Ent.  Mo.  Mag.,"  vi.,  p.  115  (1669); 
Mason,  "Ent.  Mo.  Map.,"  xxv.,  p.  162  (1888);  Porrt.,  " Buckler's  Larva,"  ii.. 
p.  354,  pi.  163,  fig.  7  (1901).  Amblyptilia,  Stphs.,  "  111.  Brit.  Ent.  Haust.,"  iv., 
p.  377  (1834).  OzyptiluB,  Jord.,  "Ent.  Mo.  Mag.,"  vi.,  p.  122  (1869);  Gregs., 
"Ent.,"  iv.,  p.  305  (1869);  Jord.,  "Ent.  Ann.,"  p.  143  (1870);  Barr.,  "Ent. Mo. 
Mag.,"  viii.,  p.  155  (1871) ;  South,  "  Ent.,"  xvi.,  p.  73,  pi.  ii.,  figs.  1-ld  (1883); 
Leech,  "  Brit.  Pyr.,"  p.  .57,  pi.  xvii.,  fig.  2  (1886) ;  South,  "  Ent.,"  xxii.,  pp.  54, 
102  (1889) ;  Briggs,  "  Ent.,"  xxii.,  pp.  75,  139  (1889) ;  Tutt,  "  Young  Nat.,"  i.. 
p.  164  (1889);  Barrt.,  "Ent.  Mo.  Mag.,"  xxv.,  p.  431  (1889);  Tutt,  "Brit. Nat.," 
i.,  p.  205  (1891) ;  "  Pter.  Brit.,"  p.  71  (1895);  Meyr.,  "Handbook,"  etc.,  p.  432 
(1895);  Hofm.,  "  Deutsch.  Pteroph.,"  p.  116  (1895);  Crombr.,  "  R6v.  Soc.  Ent. 
Nam.,"  iv.,  p.  447  (1900) ;  Stand,  and  Beb.,  "  Cat.."  3rd  ed.,  p.  71  (1901) ;  Ban., 
"Lep.  Brit.  Isles,"  ix.,  p.  370,  pi.  415,  figs.  3-35  (1904). 

Tbe  genus  Capperia  was  first  named  in  the  Ent.  Rec,  xvii.,  p.  87, 
when  heterodactyla  was  cited  as  tbe  type.  It  is  one  of  the  most  highly 
specialised  of  the  genera  in  the  Oxyptilid  group,  if  not  in  tbe  whole 
of  the  ''plume'*  fauna.  The  chief  characters  have  been  already  noted, 
and  are  to  be  summarised  as — 

Imago  :  Palpi  slender,  second  joint  ascending  with  appressed  scales,  the  third 
joint  very  slender  and  shorter  than  the  second,  tbe  fringes  of  the  outer  margin  of  ib< 
second  lobe  with  a  white  dash  at  the  anal  angle.  The  genitalia  have  the  9th  and 
10th  dorsal  plates  slender,  the  latter  being  small,  pointed,  and  hidden  on  tbe  9tb 
dorsal  plate;  the  9th  ventral  plate  very  strongly  developed,  as  long  as  the  prensors, 
convex  below,  concave  above,  split  terminally  in  two  tips  or  points ;  the  prensors 
very  long,  narrow,  hollow  inside,  very  strongly  furnished  with  bristles  without 
appendages ;  the  penis  is  strongly  bene  downwards  before  and  behind,  terminating 
in  two  strong  points,  a  shorter  and  longer. 

Larva  :  Prothoracio  plate  with  many  secondary  hairs,  but  there  is  no  difficulty  in 
distinguishing  the  usual  six  setas  on  each  side.  Body  deeply  segmented  ;  tuWcles, 
many-haired  warts  with  primary  and  secondary  hairs ;  abdomen,  i+ii  forming  a 
large  round  wart,  with  two  primary  hairs  ;  iii  also  a  large  wart  with  one  primai; 
hair ;  iv+ v  also  one  wart,  with  two  primaries,  that  representing  v  higher  than  tlM 
other;  vi  has  one  primary  hair;  vii  three  primary  hairs;  behind  the  spinde, 
towards  back  of  segment,  two  accessory  warts ;  skin  thickly  shagreened  with  blont 
skin-points ;  many  minute  scattered  secondary  hairs,  broad  at  tips ;  hooks  of  prolegs 
well  developed, 

Pupa  :  Hairy  pupa — dorsal  spines  multiple ;  hairs  on  appendages;  submedian 
spines  on  each  side,  each  forming  a  bifid  process  of  which  each  branch  is  long  and 
slender,  one  directed  forwards,  the  other  backwards;  good  cremaster. 

Of  the  two  species  placed  by  Hofmann  (Deutsch.  Pteroph. ,  p.  116) 
in  this  group,  he  notes  that  **  heterodactyla  is  to  be  distinguished 
from  leonuri  by  the  darker  coloration  of  the  latter,  and  by  the  scale- 
tuft  of  the  third  plumule,  in  which  the  isolated  group  of  scales  at  tbe 
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apex  of  this  plnmale  is  absent,  but  more  certainly  by  the  genital 
appendages,  i.e.,  the  differently-shaped  penis.  From  all  the  remaining 
Oxyptiline  species  it  is  to  be  separated  easily  by  the  formation  of  the 
palpi."  The  species  in  this  genus  are  particularly  chai-acterised  by 
the  remarkably  hairy  larvae  and  pupae ;  in  the  abundant  larval  armature, 
the  hairy  warts  remind  one  almost  of  the  specialisation  to  be  seen  in 
Arctiids,  and  other  highly-developed  larval  wart- structures.  Chapman 
observes  that  preserved  larvae  and  pupae  of  Capperia  leonun 
received  from  Staudinger  cannot  be  distinguished  from  those  of 
C\  heterodactyla, 

Gapperia  heterodactyla,  Miiller. 

Synonymy. — Species :  Heterodactyla,  Miill.,  **  Faun.  Ins.  Frid.,"  p.  59  (1764); 
de  Vill.,  '*Liun.  Ent.  Faan.  Suec.,**  ii.,  p.  536  (1789) ;  Haw.,  *'Lep,  Brit.,"  p. 
479  (1811);  Tntt.  "Ent.  Rec.."  i.,  p.  94  (1890);  "Brit.  Nat.,"  i.,  p. 
205  (1891) ;  '*  Pter.  Brit.,"  p.  71  (1895).  Heterodactylns,  Sam.,  **  Ent.  Usef. 
Conip.,"  p.  409  (1819) ;  Stpbs.,  "  Sys.  Gat.  Brit.  Ins.,"  2nd  ed.,  p.  231  (1856) ; 
**  lUus.  Brit.  Ent.  Haust.,"  iv.,  p.  377  (1834) ;  Wood,  *'  Ind.  Ent.,"  Ist  ed.,  p.  288 
pi.  li.,  fig.  1651  (worn)  (1889);  Mason,  "  Ent.  Mo.  Mag.,"  zzv.,  p.  162  (1888) ; 
South,  "  Entom.,"  xxii.,  p.  1U2  (1889) ;  Barrt.,  "Ent  Mo.  Mag.,"  zzv.,  p.  481 
(1889);  Crombr.,  "  Bev.  Soc.  Ent.  Nam.,"  iv.,  p.  47  (1900);  "Ann.  Ent.  Soo.  Belg.," 
xlv.,  p.  108  (1901).  [Didactylut,  Curt.,  "Brit.  Ent.,"  fo.  161  (1827);  Stpbs., 
"  Illus.  Haust.,"  iv.,  p.  377,  in  part  (1834).]  Hieraeit,  Dup  ,  "  Cat.  M^tb.,"  p. 
882  (1845) ;  Sta.,  "Sys.  Cat.,"  p.  18  (1849);  "  Man.,"  ii.,  p.  441  (1859) ;  Dbidy., 
"  Zool.  Syn.  List,"  2nd  ed.,  p.  36  (1859) ;  Gregs.,  "  Ent.,"  iii.,  pp.  298-9  (1867); 
Greening,  "  Ent.  Mo.  Mag.,"  iv.,  pp.  16,  89-40  (1867) ;  Tutt,  "  Pter.  Brit.,"  p. 
69,  in  part  (1895);  Porr.,  "Buckl.  Larv.,"  iz.,  p.  854,  pi.  168,  fig.  7  (1901);  Barr., 
"  Lep.  Brit.  Isles,"  p.  865,  in  pari  (1904).  Teuorii,  Jord.,  "  Ent.  Mo.  Mag.,"  vi., 
pp.  14,  122  (1869) ;  "  Ent.  Ann.,"  p.  148  (1870) ;  Buckl.  and  Barrt.,  "  Ent.  Mo. 
Mag.,"  viii.,  p.  155  (1871»;  Ross.,  "  fcfobppfl.,"  p.  222  (1881);  South,  "Ent.,"  zvi., 
p.  78,  pi.  ii.,  figs.  1-lc  (1888) ;  Leech.  "  Brit.  Pyr.,"  p.  57,  pi.  zvi!.,  fig.  2  (1886) ; 
South,  "Ent.,"  zzii.,  p.  84  (1889) ;  Briggs,  "  Ent.,"  zzii.,  p.  189  (1889) ;  Tutt, 
"  Young  Nat.,"  z.,  p.  164  (1889) ;  Hofm.,  "  Die  Deutsch.  Pteroph.,"  p.  116,  pi.  i. 
(1895) ;  Meyr.,  "  Handbook,"  etc.,  p.  482  (1895);  Stand,  and  Reb.,  "Cat.,"  8rd 
ed.,  p.  71  (1901) ;  Barr.,  "  Lep.  Brit.  Isles,"  iz..  p.  870,  pi.  415,  figs.  8-8A  (1904). 
Brltanniodactyla,  Gregs.,  "  Ent.  Mo.  Mag.,"  vi.,  p,  115  (1869) ;  "Ent.,"  iv.,  p. 
805  (1869).  Hetrodactylat,  South,  "  Ent.,"  zzii.,  p.  84  (1889).  [Bankes  writes 
that  the  two  ezamples  of  "  britanniodactijlut^  bred,  Gregson,"  in  the  Mason  coll., 
were  heterodactyla^  Miill.,  and  that  the  specimen  of  "  heterodactyla"  Haw., 
bearing  Haworth's  MS.  label,  was  correctly  identified  by  Mason  and  Barrett  with 
ieucriit  Greening  (Ent.  Mo,  Mag.,  zzv.,  p.  162  (1888).] 

Orioinal  description.  —  Phalaeiia  Alucita  heterodactyla^  alis 
patentibus  fissis,  nigris,  maculis  albis,  anticis  bifidis ;  posticis 
tripartitis.  In  horto  (Miiller,  Fauna  Insectorum  Fiiedrichidalina, 
p.  69). 

Imago. — Forewings  of  a  deep  chocolate-brown,  a  white  longitudinal 
discal  streak,  a  white  blotch  at  end  of  cleft  surrounding  discal  lunule ; 
two  white  transverse  lobal  lines,  the  inner  wide  on  upper,  but  more 
or  less  obsolete  on  lower,  lobe;  the  outer  finer,  apparently  angulated  on 
upper  lobe,  where  it  extends  into  fringe,  and  usually  distinct  on  lower 
lobe ;  the  costa,  from  outer  lobal  line  to  apex,  narrowly  white;  fringes 
of  the  ground  colour,  with  two  white  dashes  on  outer  margin  towards 
apex,  and  two  more  white  dashes  in  cleft,  representing  extensions  of 
transverse  lines  in  upper  lobes,  a  small  white  dash  at  apex  of  lower 
lobe,  and  a  larger  white  patch  in  enclosed  portion ;  the  fringes  of  inner 
margin  of  wing  pale  grey,  with  two  black  dashes,  one  just  before,  and 
one  beyond,  the  middle.  Hindwings  almost  of  ground  colour  of  fore- 
wings,  but  rather  greyer;  fringes  slightly  paler,  a  shiny  apical  patch  in 
those  of  1st  and  2nd  plumules ;  the  8rd  plumule  with  black  scale-patch 
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towards  apex,  well-developed  on  both  sides  of  shaft ;  lower  margin  and 
apex  of  plumule  distinctly  snowy-white;  two  or  three  black  scales  at  apei, 
and  a  few  tiny  isolated  ones  between  patch  and  base. 

Sexual  dimorphisii . — The  few  $  s  we  have  in  our  collection  appear 
to  be  slightly  smaller  than  the  J  s,  and  Bankes  notices  the  same 
slight  difference  in  average  size  among  the  many  bred  specimens  of 
both  sexes  in  his  lengthy  series. 

Variation. — Barrett,  like  Haworth,  notes  the  particularly  dark 
coloration  of  this  species.  The  former  calls  it  black-brown,  abundantly 
dusted  with  golden-brown.  To  the  naked  eye  it  certainly  looks  the 
darkest  of  our  British  Oxyptilids,  but,  under  a  lens,  the  normal  colora- 
tion in  Britain  is  almost  identical  with  that  of  0.  parvidactylay  a  deep 
rich  brown,  to  which  the  term  '*  chocolate- brown  "  is  better  applied 
than  to  any  other  British  species;  nor  does  the  similarity  of  the 
imagines  of  these  two  species  end  here,  for  the  markings  are  almost 
identical;  the  slight  curvature  of  the  upper  lobal  lines,  seen  in 
parvidactyla,  however,  is  apparently  absent,  and  the  outer  lobal  line 
is  much  more  distinctly  marked  on  the  lower  lobe  in  heUrodactyla, 
whilst,  in  the  latter,  also,  the  scale-tuft  of  the  8rd  plumule  of  the 
hindwing  is  more  marked  on  the  upperside  of  the  shaft  than  in 
parviilactyla  ;  yet  the  remarkable  fact  remains  that  the  two  British 
Oxyptilids  that  are  most  unlike  in  their  larval  and  pupal  stages,  are 
most  like  superficially  in  the  imaginal,  except,  of  course,  in  size,  and 
here  again  they  are  at  the  two  extremes,  as  the  largest  and  smallest 
of  the  Od-yptili,  excluding  the  Buckleriids.  There  is  no  doubt  that 
the  two  "  Coverdale  '*  hieracn  (see  Brit,  Pter.,  p.  69)  belong  here. 
They  are  somewhat  narrower  in  the  forewings  than  usual,  due  probably 
to  lessened  fringe-scaling,  and,  perhaps,  a  trifle  worn,  and  the  ground 
colour  is  a  triHe  paler.  In  a  series  of  some  26  examples,  from 
Clevedon,  King's  Lynn,  Canterbury,  and  Purbeck,  little  variation  is 
exhibited.  There  is  a  slight  diiference  in  the  intensity  and  brightness 
of  the  ground  colour  (some  are  particularly  shiny  in  appearance),  and 
the  Canterbury,  and  some  of  the  Purbeck,  examples  are,  perhaps,  a 
shade  paler  (?  greyer)  than  the  others ;  a  few  examples  (two  from 
Clevedon,  two  from  Purbeck,  one  from  Canterbury)  without  white 
scaling  in  the  discal  area  (the  pale  space,  however,  is  marked),  the 
tendency  to  obsolescence  of  the  inner  lobal  line  in  the  Clevedon  and 
King's  Lynn  examples  (one  of  the  Clevedon,  and  three  of  the  Purbeck 
examples  have  this  specially  strongly  marked),  and  the  occasional 
obsolescence  of  the  lower  lobal  half  of  the  outer  line  (very  noticeable  in 
one  Clevedon  and  one  Purbeck  example),  about  cover  the  range  of 
variation.  The  most  variegated  specimen,  with  all  the  white  markings 
specially  strongly  developed,  comes  from  Clevedon.  The  most 
obsoletely-marked  and  uniformly- tinted  specimens,  with  only  the  upper 
halves  of  the  lobal  lines,  of  all  the  white  markings,  at  all  distiuciiy 
outlined,  is  from  Purbeck.  Two  forms  have  been  described  as  distinel 
species  from  German  examples,  but  Hofmann  says  that  their  genitalia 
are  identical  with  those  of  hetevodaciyla.     These  are : — 

a.  var.  loranxis,  Fuchs,  "  Stett.  Eiit.  Zeitg.,"  p.  48  (1895) ;  Hofm.,  "  Pier. 
Deutsch.,"  p.  117  (1895) ;  Fuchs,  "Stett.  Ent.  Zeitg.,"  p.  338  (1897);  Staud.  and 
Reb.,  "  Cat.."  3rd  ed.,  p.  71  (1901).  06«c/<rua,  Rossi..  "Cat,"  p.  163,  no.  867  in 
vaH  (1881).  Parvidactylus,  Rossi.,  "  Cat.,"  p.  222,  no.  1123  in  part  (1881).— 
Under  oh»curu8j  Zell.,  Rossler  writes  {Cat.,  p.  1G3) :  "  The  specimens  from  Loreli 
and  the  Dennelbach  Valley,  near  Wiesbaden,  belong  possibly  to  a  distinct  species 
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In  size  they  sometimes  approach  hieracii,  bat  are  usually  smaller,  and  of  the  grey 
hue  of  tristU,  although,  in  other  respects,  they  agree  with  olmcuruSt  yet  are  distin- 
^ibhed  therefrom  by  the  black  edging  of  all  the  white  markings  towards  the  body. 
The  scale-tuft  of  the  3rd  plumule  is  larger  than  that  of  ohscurua^  and  extends  on 
either  side."  Under  the  head  of  parvidactylus,  Uaw.  {obacurus,  Zell.),  Rossler  also 
writes  (op.  ri/.,  p.  222):  "  Two  of  my  specimens  are  larger,  have  longer  3rd  plumules, 
and  have  the  apex  of  the  3rd  plumule  of  the  hindwings  isolated  from  the  larce 
scale-tuft  by  white ;  the  white  transverse  lines,  also,  of  these  specimens,  on  the 
inner  side  are  edged  with  black,  as  in  Herrich-Schaffor's  figure  of  marginellus ;  as 
they  were  caught  not  far  from  7  eucrium  arorodonia^  they  may  probably  belong  to  a 
new  species  not  yet  described,  the  larva  of  which  was  found  by  Schmid  near 
Regensburg,  on  Teneriam^  or  to  the  English  species  teuerii,  which  is  unknown  to 
me  in  the  imago  state,  etc."  Hence  it  is  seen  that  a  species  of  the  paTvidactylua 
group  has  been  known  to  Rossler  and  myself  for  a  considerable  period  of  time. 
The  best  distinction  from  parvidactylus,  to  which  this  species  is  nearest  related,  is 
given  in  Rossler's  Catalogue^  viz.,  its  grey  colour,  in  which  it  agrees  with  0.  Iristia. 
Unfortunately,  this  fact  has  been  ignored,  and  tlie  species  has  been  referred  to 
teuerii,  a  species  that  not  only  occurs  in  England,  but  has  been  found  by  Reutti,  and 
other  collectors  of  micro-lepidoptera,  in  Carlsruhe  and  other  parts  of  the  duchy  of 
Baden.  Comparing  our  insect  with  two  Baden  specimens  of  teuerii  sent  by  Uering, 
it  is  clear  that  they  are  not  the  same,  as  teuerii  is  not  only  darker  tlmn  loranus,  as 
Bang-Haas  pointed  out  when  I  sent  him  two  for  expert  opinion,  but  shows  decidedly 
the  red-brown  tint  of  par citkictyla, which  loranua does  not  show;  besides,  teuerii  is 
larger.  Therefore,  tlie  characters  quoted  as  most  important  in  Rossler 's  Catalogue, 
must  be  insisted  on,  viz.,  that  loranna,  with  all  its  undeniable  relationship  to  parvi- 
daetylus,  has  always  the  normal  grey  colouring  of  tristis  without  the  admixture  of 
red-browu.  The  transverse  lobal  liues  are  never  pure  white,  but  yellowish,  so  that 
tliey  do  not  contrast  with  the  light  ground  colcnir  of  the  wing,  as  in  parvidactylus. 
The  black  edging  towards  the  base,  of  which  Rossler  speaks,  I  do  not  see  in  my 
specimens,  so  that  this  point  is  not  decisive.  The  size,  too,  does  not  suffice  for 
distinction,  as  it  varies.  On  the  other  hand,  there  seems  to  be  a  biological  dis- 
tinction of  which  Rossler  was  not  aware,  viz.,  that  in  1893*  loranua  was  double- 
brooded,  occurring  first  in  the  middle  of  May,  and  again  abundantly  in  the  middle 
of  August,  whereas,  of  0.  parridactylua,  I  only  found  on  August  18th,  1893,  one  ?  , 
which  had  develoi)ed  rapidly  owing  to  the  summer  heat ;  the  irregularity  of  its 
development  giving  it  a  marked  appearance  of  being  dwarfed ;  the  August  speci- 
mens of  loranua,  on  the  other  hand,  are  in  no  wise  inferior  in  size  to  those  caught 
in  May.  Of  the  range  of  loranua,  even  in  the  Wiesbaden  district,  nothing  detinite 
can  be  stated,  as  Rossler,  in  his  statements  already  quoted,  speaks  only  of  two 
examples  in  his  collection.  That  Rossler  caught  this  s|XM.>ies  near  Lorch-on-the- 
Rhinc,  which  is  not  far  from  me,  I  learned  frum  him  personally  ;  later  he  must 
have  had  his  doubts  about  their  belonging  to  the  same  Ki^cies  as  the  siDccimens  he 
took  in  the  IJennelbach  Valley.  At  pre<-«ut  it  can  only  be  said  that  (J.  loranua  is 
found  in  the  Rhone  Valley  from  Lorch  downwards  (Fuclis). 

Hofmann  {DtfutHch,  Pter.,  p.  117)  says  that  he  cannot  separate 
loratms  from  heterodactyla  ;  the  slender  palpi  without  rough  scaling  at 
the  apex  of  the  2nd  joint,  the  broad  white  dash  in  the  outer  marginal 
fringes  of  the  lower  lobe,  and  the  black  scale-tufts  on  the  third 
plumule,  of  which  the  dark  apices  are  cut  off  like  a  little  **  knob  from 
the  larger  dark  parts  by  white,"  as  mentioned  by  Roesbler  (Schuppenji*^ 
p.  222),  and  the  quite  similar  formation  of  the  male  genitalia, 
decidedly  point  to  its  place  here;  the  darker,  more  grey  coloration, 
and  the  smaller  size,  cannot  be  made  the  foundation  of  a  specific 
distinction.  (>.  jtarndactyUnt^  with  which  Fuchs  compares  it,  belongs, 
on  account  of  the  formation  of  the  palpi  and  male  genitalia,  to  quite 
another  group.  Fuchs  took  objection  {Stett,  KnU  Zty,,  lbU7,  p.  ^2^8) 
to  this,  and  complained  that  Hofmann  was  wrong  in  uniting  loranus 

^  In  the  marvellous  summer  of  1893,  both  in  Britain  and  Central  Europe, 
very  many  usually  single-brooded  species  were  double-brooded. 
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with  Uucj-ii,  He  sajs  that,  in  the  Boealingberg,  loranus  only  occurs 
without  any  transitional  forms  to  tencni ;  at  the  beginning  of  Jane, 
1897,  the  insect  was  already  on  the  wing,  whilst  many  fresh  specimeos 
were  observed  between  the  begnming  of  July  and  the  20tfa  of  the 
month,  amongst  them  a  couple  paired,  both  sexes  true  loranus  form,  in 
1895."  He  adds:  "I  found  at  the  same  place  a  fresh  $  as  late  u 
August  19th.  In  the  Lenning,  there  flies,  without  definite  transitional 
forms  to  lorannsy  round  Teucriuni  scorodonia,  the  species  named  after  this 
foodplant,  teucrii;  it  occurs  in  the  second  week  of  June,  and,  compared 
with  loramutf  is  abundant,  and  continues  till  the  beginning  of  July,  never 
later.  In  the  Heimbach  Valley,  where  I  discovered  loranus^  and 
where  I  have  since  repeatedly  met  it,  although  never  so  abundantly  as 
on  the  Boesling  mountain,  1  only  once,  on  May  Slst,  1897,  captared 
0,  teuci'ii,  a  fine  ^ ,  Hying  round  Teuciiiun  scorodonia.  The  two 
insects  with  us  have  different  habitats,  which  can  only  be  attributed 
to  different  foodplants,  but,  although  I  have  not  yet  found  the  larva  of 
loran us,  I  am  satisfied  that  i t  does  not  live  on  Teucnum .  On  the  Boesling 
mountain  the  moths  are  always  found  flying  about  a  pretty  but  tinj 
plant,  blooming  in  July,  that  I  have  been  unable  to  determine,  but 
which  certainly  is  not  Teucrinm.''  It  must  be  confessed  that  Fuchs' 
argument  is  here  particularly  weak,  so  much  so  that  Staudinger  and 
Bebel  have  no  hesitation  in  referring  loranm  to  tencni  {CaL^  8rd  ed., 
p.  71)  with  the  diagnosis  'S^ar.  minor,  obscurior,  magis  grisea.  South- 
west Germany." 

/3.  var.  cdemi,  Frev,  "  Stett.  Ent.  Zfg.,"  p.  18*  (1880);  Schmid,  "Coit. 
Regeusb.,"  xL,  p.  200  (1887) ;  Hofm.,  "  Deutsch.  Pter.,"  p.  116,  pi.  i.,  fig.  2  (1895); 
Meess  and  Spul.,  "  Lep.  Baden,"  p.  152  (1898)  ;  Stand,  and  Reb.,  "  Cat.,"  3rd  ed., 
p.  71  (1001). — This  stands,  according  to  Hoffmann,  next  to  ohBcnrue^  Z.,  on  accomt 
of  the  whito  longitudinal  dash  in  the  outer  marginal  fringes  of  the  lower  lobe,  and 
of  the  nearly  equal  length  of  the  black  scaling  on  each  side  of  the  apex  of  the  third 
plumule  of  the  hindwing;  it  is,  however,  usnally  larger,  and  of  a  darker,  more  coffee- 
or  vellow-brown,  ground  colour,  while  ofescitrus,  Z.,  has  a  red-brown  coloration, 
which,  in  viewing  a  number  of  specimens,  very  easily  catches  the  eye.  The  white 
markings  on  both  lobes  of  the  forewings  are  broader  and  more  shining  than  in 
obscurus,  Z.,  also  the  disc  of  the  wing  carries  several  white  dots,  which  are  warning 
in  the  latter,  so  that  var.  eeleiisi  appears  much  more  variegated.  The  palpi  in  var. 
eeleusi  are,  in  18  specimens  bred  here  and  quite  perfect,  moro  slender  and  roojider, 
mostly  somewhat  curved  upwards  with  sligntly  drooping  terminal  joints  ;  the  2nd 
joint  is  outwardly  brown  with  two,  more  or  less  large,  white  spots,  and  has  no 
porrected  tuft  of  hairs  at  the  extremity  ;  the  3rd  joint  is  white,  with  a  pair  of  fine 
brown  spots,  or  brown  with  white  spots  ;  in  several  specimens  the  palpi,  outwardly, 
are  almost  eutii*ely  white.     On  the  inner  side  the  palpi  are  marked  just  as  on  the 

^  The  pUonellae-hieracii  group  is  one  of  the  most  difficult  amongst  the  plumes, 
and  one  suspects  tliat  too  many  species  have  been  descri})ed  therein.  This  doubt 
was  impressed  on  me  when  I  read,  in  Stainton's  Ent.  Annual  for  1870,  the  description 
of  a  new  species,  teucrii  (Greening),  Jordan.  This  doubt  was  increased  when  I 
received  from  Zeller  two  specimens  of  this  new  English  species  (probably  frotn 
Jordan).  The  larvae  of  this,  I  learned  from  Regensburg,  had  been  reared  on 
Teuerium  seorodonia.  A  few  years  ago,  Schmicl  found  a  larva  on  Teuerlii'^ 
cliamaedry^t  near  Kelheim,  that  produced  an  OxyptiluSy  which  the  discoverer, 
thinking  he  had  a  new  species,  called  0.  ceJeimi.  As  a  result  of  manyyeai^* 
collecting  I  possess  a  very  large  number  of  specimens  belonging  to  the  pUotelkt- 
hieracii  group  from  different  countries,  and  I  have  become  very  doubtful  as  at  the 
specific  difference  of  hieracii  and  piloaellae.  0.  teueriif  Joni.,  and  0.  celem,  I 
nnhesitatingly  conclude  to  be  dark  forms  of  hieracii ;  two  specimens,  received  yeaw 
ago  from  Glitz,  of  Hanover,  completely  agree  with  the  specimens  from  England 
and  Kelheim,  etc.  (Frey). 
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oatside.  Ohacurtia^  Z.,  has,  on  the  other  hand,  broader,  laterally  compre^ed,  palpi, 
usually  directed  forwards ;  the  2nd  joint  terminates  in  a  pointed  tuft  of  hairs,  %vhicU 
only  appears  absent  when  the  3rd  joint  is  somewhat  drooping,  and  is  thereby 
pressed  up  against  the  tuft  of  hair.  The  palpi  are  white  at  the  base,  the  2nd 
joint  outwardly  brown  with  a  white  border  above  and  below,  the  3rd  joint,  which 
is  very  short,  is  quite  brown ;  on  the  inner  side,  the  palpi  are  marked  as  on  the 
outer  side,  only  some  examples  have  the  2nd  joint  inwardly  white  with  brown 
borders.  Hieracii,  Z.,  to  which  species  Frey  (Stett.  Eiit.  Zeitg.,  1886,  p.  18)  soems 
inclined  to  refer  var.  eeleiusi  as  a  dark  form,  may  be  very  easily  distinguished 
from  var.  celeuai  by  the  want  of  the  white  longitudinal  dash  in  the  outer  marginal 
fringes  of  the  lower  lobe,  and  by  the  short  black  scales  on  the  costa  of  the  tliird 
plumule  of  the  hindwing.  This  plume,  ill-recognised  in  former  years  [in  the 
Lepidopteren-Fauna  der  liegenahurger  Umgegend^hy  O.  Hofmann  and  Dr.  Herrich- 
Schaffer,  Fortsetzung,  1855,  p.  148,  margineUuB^  Z.,  is  brought  forward  and 
described  as  hardly  specifically  different  from  ohscurua,  Z.],  flies  everywhere,  in 
Jime,  in  our  Donaubergen,  also  in  Kelheim,  where  I  first  found  the  larva  on  the 
Brannt,  in  May,  1879,  of  various  sizes,  on  Venerium  chamaedrys ;  it  lives  exposed 
on  the  leaves  of  this  plant,  wliich  usually  serve  as  its  food,  though  it  also  gnaws  the 
tender  stalks  of  the  young  shoots,  which  thereby  acquire  a  witliered  appearance. 
When  in  want  of  food  they  do  not  spare  each  other.  The  fullgrown  larva, 
according  to  Hofmann*s  drawings,  reaches  8mm.-9mm.  in  length,  and  is  dusky  pale 
green ;  the  head  looks  black,  when  viewed  casually,  but,  more  closely  observed,  one 
notices  that  it  is  of  the  same  colour  as  the  body,  but  beare  broad,  shining,  black 
spots  on  its  bordere.  The  prothoracic  shield  and  anal  shield  are  not  especially 
marked,  but  concolorous  with  the  body,  as  well  as  all  the  legs  and  anal  clasper^. 
The  whole  body  (in  the  young  larva  transparently  reddish)  is  beset  with  rows  of 
blackish-brown,  narrowly  white-ringed,  warts,  which  bear  stellately-arranged 
white  haire.  The  slender  elongate  pupa,  fixed  to  the  leaves  or  to  the  stalks  of  the 
plant,  is  bright  green  in  colour,  with  a  double  row  of  small  humps  on  the  dorsum, 
each  of  which  bears  a  number  of  strong  bristles,  directed  forwards.  The  name  of 
this  species  is  derived  from  Celeusum  of  the  Romans  (Kelheim)  (A.  Schmid). 

Although  we  have  given  Schmidts  excellent  note  above  as  the 
original  description  of  this  insect,  it  is  to  be  observed  that  Frey  first 
published  the  name,  which  had  hitherto  been  merely  a  MS.  name, 
originating  with  Schmid.  Frey's  notice  we  have  added  as  a  footnote 
(p.  474).  One  point  Frey  makes  clear,  viz,,  that,  at  the  time  he  wrote 
the  note,  he  was  certain  that  the  examples  of  teucrii  from  England, 
celeusi  from  Kelheim,  and  hieracii  from  Hanover,  were  all  one  species 
— a  conclusion  since  confirmed  by  other  lepidopterists.  Hofmann 
says  (Deutsch.  Pteroph.y  p.  117)  '*  celeusi  is  like  loranus,  Fuchs, 
somewhat  smaller,  and,  as  a  rule,  darker  brown  without  reddish 
admixture,  although  distinctly  red- brown  examples  occur ;  the  white 
dash  in  the  outer  marginal  fringes  of  the  lower  lobe  is  mostly  much 
narrower  than  in  the  typical  O,  teucrii,  and  the  inner  marginal  fringes 
of  the  upper  lobe  are,  beyond  the  outer  transverse  line,  only  seldom  so 
distinctly  twice  cut  through  with  white  as  is  the  case  with  the  typical 
form ;  but,  nevertheless,  both  these  distinctive  characters  are  inconstant, 
and,  therefore,  I  do  not  venture  to  found  a  separate  species  upon  them." 
Staudinger  and  Rebel  accept  this  as  a  form  of  teucrii  {Cat.,  8rd  ed.,  p. 
71),  and  diagnose  it  as  '*  minor,  obscurior,  minus  rufescens.  Bavaria." 
Celeusi  is  recorded  by  Meess  and  Spuler  as  occurring  in  the  Geisinger 
Bergen,  singly,  in  June,  the  larva,  according  to  Hofmann,  feeding  on 
Teucnum  cliamaedrys. 

Comparison  of  Capperia  heterodactyla  with  rrs  allies. — Although 
this  species,  for  a  long  time  overlooked,  and  referred  to  the  names 
rightly  belonging  to  other  species,  was  clearly  separated  from  hieracii, 
in  1869,  by  Jordan,  yet  the  German  lepidopterists  continued  to  send 
it  out  as  that  species  (see  Ent.  Rec,  iii.,  p.  58)  until  the  publication 
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of  Hofmann'a  Dentsch.  Pteropliorinen^  in  1895.  Even  now  it  is  littJe 
known  abroad,  and  is  repeatedly  mixed  with  other  allies,  although  it 
is  probably  one  of  the  best  characterised  of  all  the  Oxyptilid  speciee. 
Bo  far  as  our  British  species  are  concerned,  it  is  absolutely  different 
from  all  the  others,  on  the  most  superficial  glance.  The  ground  colour 
is  entirely  different  from  that  of  pilosellae  and  diUanx,  and,  in  this 
respect,  it  most  closely  resembles  parvidactyla,  from  which,  however, 
its  size  at  once  distinguishes  it,  apart  from  any  details  of  structure. 
It  is,  therefore,  somewhat  remarkable  to  find  Hofmann  still  comparing 
heterodactyla  with  hieracii  rather  than  with  panidacUjla  in  colour  {op.cit, 
p.  116j,  although  his  slender  material  was  evidently  the  cause,  for  the 
one  marked  character  of  our  finest  British  specimens  is  certainly  the 
chocolate- brown  tint  which  it  shares  with  parvidaciylaj  and  not  the 
mahogany-brown,  or  red-brown,  tint  of  hieracii,  lie  writes  :  **  Of  the 
size  and  coloration  of  0.  hieracii,  forewings  (9mm. -10mm.)  dark  red- 
brown,  marked  with  pure  white  ;  the  fringes  of  the  lower  lobe,  from 
the  anal  angle  to  halfway  up  the  margin,  or  even  beyond,  are  white 
for  their  whole  length,  purest  at  the  base,  towards  the  apex  somewhat 
running  into  yellowish  or  greyish  ;  above  this  white  portion  the  fringes 
are  brownish,  and,  at  the  apex  of  the  lower  lobe,  furnished,  at  the  base, 
with  a  black  spot,  bordered  on  both  sides  w'ith  white.  On  the  inner 
margin  of  the  upper  lobe,  beyond  the  outer  lobal  line,  the  fringes  are, 
at  the  base,  twice  cut  by  fine  white  lines,  between  which  lie  deep  black 
scales.  The  black  scale-tuft  of  the  8rd  plumule  is  much  extended, 
mostly  somewhat  further  along  the  costa  than  on  the  inner  margin, 
the  scales  themselves,  on  both  sides,  are  of  equal  length ;  they  extend  on 
the  costa  not  quite  up  to  the  apex,  which  exhibits  a  few  white  scales  at 
the  base  of  the  fringe ;  on  the  inner  margin,  the  black  scaling  is 
interrupted  by  white  scales  shortly  before  the  apex,  so  that,  at  the  apex 
of  the  plumule,  just  on  the  inner  margin,  there  is  a  small  isolated 
black  scale-tuft,  surrounded  by  a  ring  of  little  white  scales;  only  in 
an  English  example  do  the  black  scales  on  the  inner  margin  of  the 
8rd  plumule  run,  without  interruption,  up  to  the  apex.  The  palpi  are 
very  slender,  the  second  joint  brown,  bordered  with  white,  or  spotted 
with  brown  and  white,  the  third  joint  brown  with  a  white  apes. 
This  description,  drawn  up  from  numerous  examples  from  the  Heutti 
collection,  exactly  suits  also  the  four  original  En«:lish  examples,  which, 
through  the  kindness  of  Messrs.  Oberamtsrichter  Eppelsheim  and 
Oberlehrer  Stange,  I  received  for  inspection.  O.  teucrii  is  easily  to  be 
separated  from  O.  diilacti/lus  by  the  outer  marginal  fringes  of  the  lower 
lobe  being  furnished  with  a  broad,  white,  dash  [or  wash]  ."'•' 

Egglaying. — The  egg^  are  yellowish  in  colour,  laid  on  the  under- 
side of  the  leaves  of  Teucrium  scorodonia,  and  are  exceptionally 
conspicuous,  in  some  lights,  although  agreeing  well  with  the  tint  of 
the  underside  of  the  Teucrium  leaves.  Most  of  the  eggs  are  laid  flat, 
and  near  a  midrib,  although  others  are  placed  in  the  large  depressions 
of  the  underside  of  the  leaf ;  one  is  laid  on  end,  with  the  rather  wider 
micropylar  end  forming  the  apex,  but  this  appears  to  be  a  chance 
position,  due  to  its  being  lodged  against  the  large  midrib.  Bacot 
observes  that,  in  captivity,  eggs  were  laid  either  singly,  or  in  pairs,  in 

*  Hofmann  describes  this  portion  of  the  fringe  in  didactylus  as  having  a  shai-p, 
white,  basal  line  {]>.  114). 
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the  hollows  between  the  veins  on  the  undersides  of  the  leaves.  On 
another  occasion,  eggs  were  laid  on  both  the  upper-  and  undersides  of 
the  leaves,  but,  as  the  plant  was  a  weakly  one,  and  the  leaves  were  on 
a  somewhat  curved  stem,  this  may  not  be  the  normal  habit. 

Ovum. — Length  0'4mm. ;  width  nearly  0*8mm. ;  oval  in  outline, 
plump,  yellow  in  colour ;  the  micropylar  end  rather  wider  and  flatter,  the 
nadir  much  more  rounded  ;  the  surface  shiny,  covered  with  a  delicate, 
but  large-celled,  polygonal  reticulation  (Tutt,  July  6th,  1899).  Of  the 
cylindrical  type  ;  size  about  *4mm.  long,  and  2'5mm.  wide  and  thick  ; 
rather  a  broad  oval,  not  flattened  on  sides,  and  would  give  an  almost 
(or  quite)  circular  cross-section ;  of  a  pale,  but  bright,  green  colour,  with 
varnished-looking  surface,  showing  faint  traces  of  surface  facets  of  the 
type  exhibited  by  the  egg  of  M.  lunaedactyla'^  (Bacot,  July  2nd,  1899). 
Yellowish ;  oval  in  all  aspects,  except  that  one  end  is  very  decidedly 
flattened ;  length  0-40mm.,  width  0*28mm.,  height  0'21mm.  The 
sculpture  is  bold,  in  a  network  of  strong,  flat,  broad  ribs,  fairly  high, 
and  form  ins:  irregular  polygons,  each  of  about  0'027mm.  in  diameter 
(Chapman,  July  2nd,  1904). 

Habits  op  larva. — The  young  larvae  attack  the  youngest  leaves, 
springing  from  the  axillary  buds,  or  from  the  growing  shoot,  but  few  of 
the  unopened  buds  are  in  a  condition  for  the  larvae  to  enter ;  those,  that 
are  so,  are  attacked  much  in  the  same  way  as  the  loose  terminal  buds  of 
the  speedwell  are  by  the  larvae  of  Stenoptilia  pterodacti/la  after  hyber- 
nation ;  on  the  expanded  leaves  the  larvae  remain  upon  the  underside, 
and  eat  small  irregular  holes,  apparently  leaving  the  nervures  untouched. 
When  several  larvae  attack  one  small  leaf,  it  is  nearly  skeletonised.  The 
young  larvae  grow  with  such  rapidity  that,  by  July  20th,  1904,  when  about 
three  weeks  old,  some  w^re  8*5 mm.  in  length,  and,  judging  from  memor}', 
already  of  the  adult  form,  the  segments  distinct,  and  the  body  tapering 
at  both  head  and  anus  (Bacot).  Gregson  also  notes  {Ent,  iv.,  p.  806) 
that  "  the  young  larvae  leave  the  eggs  in  autumn,  and  the  tiny  larvae 
eat  little  round  holes  in  the  upper  leaves  of  Teucrium  scorodonia  grow- 
ing in  sheltered  places ;  they  appear  in  winter  as  small  oval  tufts  of 
whitish  hair,  attached  to  the  underside  of  the  leaves;  early  in 
spring  they  move,  and  eat  into  the  young  shoots  of  the  foodplant, 
and,  in  a  few  days,  if  the  season  be  tine,  they  may  be  seen  on  the 
upperside  of  the  young  leaves,  casting  their  skins,  and  then  they  appear 
like  little  oblong  pinkish  bundles  of  hair.  They  now  begin  to  eat 
freely,  previous  to  the  next  change,  and  may  be  easily  found,  often 
two  or  three,  sometimes  more,  upon  each  spike  of  their  foodplant,  always 
on  the  upperside  of  the  terminal  leaves.  In  a  few  days  they  move 
down  the  stem,  and  eat  a  small,  round  hole  in  it,  about  two  joints 
down,  which  soon  causes  the  tips  of  the  plant  to  droop,  and,  near 
this  cover,  they  remain  for  some  weeks,  eating  the  young  growing 
leaves  around  them,  until  they  appear  as  whitish-green  hairy 
larvfp,  with  a  retractile  head,  attenuate  to  the  anus,  four  to  five 
lines  long,  and  change  in  May  and  June  to  a  pinkish  and  green, 
and  eventually  brown,  pupa."     The  larvae  seem  to  grow  very  little 

*  A  later  description  reads :  **  In  shape,  a  long  regular  oval  of  a  pale  and 
transparent  yellowish-green  colour,  with  the  usual  highly- varnished  surface. 
Some  faint  surface-markings  are  present,  but  they  are  not  definite  enough  to 
describe  as  sculpturing.  Length  about  '450mm. ;  width  about  ■2mm.  to  '225mm.  ; 
these  eggs  also  appear  to  be  more  or  less  circular  in  cross-section,  at  any  rate,  I  can 
only  manage  to  get  them  into  positions  that  give  me  the  one  measurement"  (Bacot). 
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QDtil  after  hjbemation,  which  seems  to  end  towmrds  the  end  of  March 
or  the  oonuDenoement  of  April,  the  larvc  nsnallj  moulting  soon  after- 
wards. The  first  larrs  disooTered  in  this  ooontrv  were  in  this  stage, 
the  youDg  larvs  heing  found  at  Delamere  Forest,  on  May  lst-2nd, 
1867,  sitting  on  the  tops  of  the  leaves,  having  just  (it  was  assamed) 
concluded  their  first  moult.  A  week  later  they  were  more  difficult 
to  find,  having  gone  down  the  stem  to  within  ahout  H  inches  from 
the  bottom,  where  they  had  eaten  the  stem  just  halfway  through, 
causing  the  parts  of  the  plant  above  the  bitten  place  to  bear  down,  and 
soon  to  become  half  dead  and  very  soft.  Go  this  part  the  larva  now  feeds, 
and,  as  it  ceases  to  grow,  the  neighbouring  plants  soon  overtop  it,  and 
cover  it  up.  so  that  one  cannot  see  it  until  one  looks  well  for  it  under 
tbe  other  plants ;  this  dying  part  appears  to  afibrd  sufficient  food  for  a 
single  larva,  and  to  accommodate  it  till  it  is  fullfed.  The  larva,  when 
feeding,  still  attaches  itself  to  tbe  upperside  of  the  leaf,  but,  since  the 
upper  part  of  the  plant  is  inverted  (owing  to  the  stem  having  been 
bitten  through),  it  is  efifectually  protected  from  wet  (Greening).  In 
the  spring,  the  larva  feeds  on  Teucriitm  sconxlonM^  gnawing  nearly 
through  the  stem,  and  eating  portions  of  the  withering  leaves  near  the 
tip  of  tbe  shoot,  and  often  the  actual  heart  of  the  shoot.  It  moves 
from  shoot  to  shoot,  treating  each  in  the  same  manner  (Bankes). 
Barrett  says  (Ent.  Mo,  Matf.,  viii.,  p.  155)  that  "  the  mode  of  life  of 
this  larva  is  curious  ;  it  gnaws  a  deep  round  hole  in  the  side  of  the 
stem  of  a  young  shoot  of  Tencrium  icorodunia,  stopping  the  flow  of  sap, 
and,  causing  it  to  droop,  then  crawls  slowly  to  the  heart,  and  eats 
portions  of  tbe  younger  leaves,  biting  them  clean  through  like  ordinary 
larvie,  and  never,  apparently,  gnawing  tbe  surface  of  the  leaf  like  some 
of  its  congeners,  nor  entering  the  shoot  like  others;  it  does  not  confine 
itself  to  one  shoot,  but,  after  eating  bits  of  several  leaves,  goes  to 
another,  which  it  causes  to  droop  in  the  same  way ;  in  wet  weather 
the  shoots  will  recover  and  raise  themselves,  but,  if  the  sun  is  hot,  and 
the  weather  dry,  they  wither,  and  serve  as  signal  flags  to  show  where 
a  larva  is  to  be  found.  In  confinement,  the  larva  makes  no  attempt  to 
wither  the  shoot,  but  eats  tbe  young  and  fullgrown  leaves  indifferently. 
Its  principal  object  is,  evidently,  shelter  from  the  sun,  and  it  is  so 
sluggish  that  it  can  hardly  ever  be  seen  to  move  when  light  is  upon  it. 
It  is  liable  to  a  disease  which  causes  it  to  become  distended,  and  to  die, 
when  it  looks  like  a  little  hairy  bladder."  On  April  25th,  1904,  Bankes 
found  the  larvae  scarce  in  the  Isle  of  Purbeck,  but  those  he  found  were, 
on  April  26th,  1904,  sent  to  us,  feeding  on  T,  scorodonia.  Each  of  the 
shoots  of  Teucrium  attacked  had  the  central  bud  cleared  completely  out, 
and  the  remaining  outer  leaves  bent  in  towards  each  other,  making  a 
sort  of  tent,  in  some  of  which  the  larvae  still  remained.  Scattered 
through  this  chamber  was  a  considerable  amount  of  loose  frass.  The 
larvae  hang  readily  by  a  thread  if  disturbed,  or  wriggle  actively  to  the 
ground,  where  they  remain  for  a  time  comparatively  still.  We  have 
elsewhere  mentioned  that  the  larva  stretches  its  anal  legs  out  behind 
posteriorly,  and  uses  them  as  pincers  to  take  hold  of,  and  throw  to  some 
distance,  the  pellets  of  frass  (April  27th,  1904).  In  confinement,  how- 
ever, the  larvae  eat  out  pieces  of  leaf  somewhat  irregularly,  and  appar- 
ently from  any  part  of  the  leaf.  The  resemblance  of  the  smaller  larvaa 
to  bent  pieces  of  the  leaf -stalk  is  sometimes  very  striking  (Tutt).  By 
the  end  of  May  and  early  June  the  larvae  are  fullfed,  although,  in  some 
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years,  they  go  on  feeding  longer,  e,g,,  Adkin  records  (Proc.  Sth.  Lond,  Ent. 
Soc.y  1891,  p.  128)  the  larvae  common  at  Eynesford  on  June  20th,  1891 
(see  also  ivfra).  •  Usually,  however,  they  are  much  earlier — ^young  larvsB 
found  at  the  end  of  April,  in  north  Wales,  were  nearly  fullfed  by  May 
19th,  1867;  whilst  on  March  25th,  1867,  and  following  days,  in  the 
Llanferras  district,  young  hybernating  larvae  were  just  beginning  to 
feed  (Gregson) ;  larvae  were  searched  for  on  June  Sth,  1904,  but  were 
then  nearly  over,  and  only  three  obtained,  although  many  stems  showed 
where  they  had  been  attacked ;  the  larvae  had  mostly  fed  up  and 
apparently  left  the  plant  (Atmore).  Bankes  gives  the  following  dates 
for  the  taking  of  larvae — June  6th,  1887,  and  June  19th,  1888,  in  the 
Isle  of  Portland ;  imagines  from  the  last  lot  bred  July  17th-20th,  1888; 
larvae  in  the  Isle  of  Purbeck  from  May  27th -June  11th,  1885,  pro- 
duced imagines  June  2l8t-July  7th  ;  also  from  the  Isle  of  Purbeck — 
larvae  June  7th,  1886  (imagines  June  28th- July  10th),  larvae  June  8th, 
1887  (imagines  June  19th- July  8rd),  larvae  May  8lRt,  1888  (imagines 
June  25th- July  6th),  larvae  April  25th,  1904.  He  also  has  notes 
of  the  larvae  being  found  in  the  Isle  of  Purbeck,  by  Digby,  on 
May  5th,  and  May  16th-81st,  circa  1888.  Bower  notes  larvae  com- 
mon on  Box  Hill,  June  24th,  1887,  young  larvae  May  26tb,  1902, 
at  Shoreham,  Kent,  the  larvae  biting  partly  through  the  stems  of  their 
f oodplant,  causing  the  tops  to  wither  and  fall  over.  Buckler  figures 
{Lanae,  etc.,  pi.  clxiii.,  fig.  7)  a  larva  of  this  species  after  its  final 
moult,  feeding  openly  and  exposed  on  Teucrhnn  scorodcmia,  on  May 
16th,  1867.  On  June  24th,  1887,  also,  Richardson  reported  taking 
larvae  in  the  Isle  of  Portland,  whilst  in  the  following  year  they  were 
obtained  in  the  same  locality  from  May  26th- June  11th. 

Larva. — Fint  inMar  (about  to  moult) :  Pale  reddish-brown  in 
colour,  with  a  double  series  of  white  dorsal  patches ;  the  skin  much 
wrinkled,  lateral  flange  already  present.  Head  polished  black; 
thoracic  segments  large  ;  true  legs  strong,  prolegs  weak,  but  tall,  as  in 
adult  larva ;  prothoracic  plate  of  a  medium  brown  tint.  On  the  meso- 
and  metathorax,  as  well  as  abdominal  segments,  i+ii  are  on  the  same 
plate.  On  the  meso-  and  metathorax,  iii  is  large  and  iv  small  (the 
former  well  in  front  of  the  latter);  v,  placed  below  them,  carries  a 
strong  hair.  On  the  abdominal  segments,  tubercle  iii  is  situated  in 
its  usual  position,  iy  and  v,  each  carrying  a  hair,  forming  a  twin  pair 
directly  below  the  spiracle,  v  the  smaller.  The  skin  appears  quite 
smooth  and  shiny  under  a  }-inch  objective,  showing  no  trace  of  spicules. 
The  hairs  are  comparatively  short,  smooth,  and  tapering,  with  slightly 
knobbed  ends,  but  not  thomed  (Bacot,  July  10th,  1904).  Second 
instar :  8*5mm.  The  segments  very  distinct ;  the  body  tapering  both 
at  head  and  anus.  Head  black.  The  body  with  a  coat  of  coarse 
spicules ;  secondary  hairs  restricted  to  the  tubercular  areas,  with  two 
exceptions,  and  these  are  where  secondary  hairs  occupy  the  positions 
later  taken  possession  of  by  the  accessory  warts.  Secondary  hairs  are, 
however,  numerous  on  the  prothoracic  shield,  and  show  their  knobbed 
character  very  plainly.  All  the  primary  hairs  appear  to  be  slightly 
knobbed,  but  not  thorned,  and  they  show  some  amount  of  tapering ; 
the  tubercles,  from  which  they  rise,  are  wart-like  in  character.  Spiracles 
raised.  Colour  of  larva  dull  red,  with  whitish  areas  surrounding  the 
bases  of  warts,  and  a  dark  mediodorsal  line.  Third  instar  (hybernating 
skin)  (April  27th,  1904) :    The  larva  is  the  smallest  of  several  sent  by 
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Mr.  Bankelti  from  the  Isle  of  Purbeck,  rather  dififerently  tinted 
from  the  others,  being  much  redder ;  it  is  rather  ander  4mm. 
in  length.  The  head  is  black,  the  ocelli  still  blacker,  the  mouth- 
parts  brown,  the  chin  white;  studded  with  comparatively  long 
white  hairs.  The  prothorax  is  remarkably  long  (front  to  back), 
gradually  increasing  in  width  to  the  mesothorax,  projecting  some- 
what in  a  point  medially  over  the  head,  divided  distinctly  into 
two  halves,  the  front  half  not  haired,  glossy  white  in  tint,  retractile 
with  the  head  into  the  hinder  half,  on  which  the  dorsal  warts 
form  a  broad,  transverse,  bristly,  prothoracic  hood,  the  hairs  of 
which,  when  the  larva  is  in  repose,  form  a  protecting  cover  to 
the  head.  The  body  segments — mesothorax  to  anus — are  of  a  delicate 
reddish  tint,  with  deeply-cut,  bright,  orange-yellow,  intersegmental 
incisions ;  on  each  segment  the  tubercles  are  arranged  in  a  transverse 
ring  of  warts — on  the  thoracic  segments  as  i-j-ii,  iii+iv,  v,  vii,  and  on 
the  abdominals  as  i+ii,  iii,  iv-f  v,  vi,  vii — of  which  i+ii,  iii,  iv4-vare 
large  and  raised  on  an  elevated  base,  vi  of  moderate  size  (low,  with  one 
long,  black-based,  central  hair),  and  vii  of  small  size  (low,  with  two 
long,  black-based,  central  hairs) ;  the  bases  of  the  raised  warts  are 
silvery- white,  inclining  to  be  transparent  and  glassy,  the  flat  apex  dark 
grey,  from  which  a  number  of  long,  serrate,  blunt-ended  hairs  spring 
from  black,  shining,  chitinous  bases,  rising  in  two  alternate  rows,  one 
below  the  other,  with  one  large  central  hair ;  the  long  hairs  appear  to 
be  rather  darker,  but,  in  general  appearance,  they  are  almost  like  spun 
glass  ;  vi  appears  to  be  lost  on  the  prothoracic  segments,  and,  as  already 
noted,  i+ii  make,  on  the  prothorax,  a  long  transverse  wart.  The 
posterior  edges  of  the  segments  are  also  white.  There  appear  to  be 
two  sub^egments  to  each  segment,  the  hinder  exceedingly  narrow. 
The  reddish  body-colour  breaks  up,  under  a  lens,  into  somewhat 
moderately-developed  mediodorsal,  subdorsal,  and  supraspiracular 
longitudinal  rows.  The  anal  segment  is  covered  Tvith  black  chitin, 
from  which  arise  numerous  white  hairs,  similar  to  those  on  the  warts, 
but  shorter.  The  shagreening  of  the  skin  on  the  dorsal  surface  is  very 
striking,  the  raised  points  looking  (under  certain  lights)  like  drops  of 
shiny  liquid.  The  projecting  black  spiracles  form  also  a  very 
striking  feature.  The  dorsal  surface  carries  a  number  of  irregular, 
scattered,  secondary  hairs,  similar  to,  but  smaller  than,  those  on  the 
tubercular  areas ;  one  surmises  that  those  on  the  posterior  portion  of 
the  mesothorax  and  metathorax  have  a  definite  morphological  value. 
(They  appear  to  suggest  a  duplication  of  the  dorsal  warts).  The 
venter  is  whitish  in  tint,  with  very  clear  yellow-orange  intersegmental 
incisions,  and  few  scattered  hairs.  The  prolegs  are  long,  slender, 
glassy-looking,  almost  transparent,  although  tinged  with  black  ;  the 
proleg  hooks  are  also  black ;  the  anal  legs  are  also  very  long,  and  well 
developed,  glassy  in  appearance,  and  tinged  with  black.  The  true  legs 
are  glassy,  almost  transparent,  grey-black,  each  with  a  single,  sharply 
back-curved,  hook  (Tutt.  Larvae,  April  27th,  from  the  Isle  of  Purbeck, 
sent  by  Mr.  Bankes).  Plump,  slug-shaped,  grey  in  colour ;  tapering  to 
either  end ;  4th  and  5th  abdominal  segments  are  the  largest,  as  regards 
girth,  while  the  8th  is  probably  slightly  the  longest ;  the  segmentation 
very  marked  in  the  Arctiid  or  Anthrocerid  fashion,  the  incisions  being 
very  deeply  cleft.  The  larva  rests  wuth  its  body  curved.  Head  glassy  in 
appearance,  very  dark  brown,  almost  black  on  crown.  Body:  The 
skin  is  pale  flesh-coloured,  whiter  on  dorsal  area,  and,  where  it 
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immediately  surrouDds  the  tubercles,  nearly  pure  white.  Both  the 
true  legs  and  prolegs  are  pale,  the  latter  being  very  tall  and  slender. 
Skin  covered  with  numerous  raised  chitinous  buttons,  evidently  a 
development  of  the  spicular  coat,  and,  although  they  are  actually  minute, 
they  are,  relatively  to  the  size  of  the  larva,  large  and  coarse.  The 
spiracles  are  dark  brown  or  black,  and  are  raised  into  short  tubes  that 
taper  upwards  from  the  base  like  a  lighthouse,  they  are  about  one  and 
a  half  times  as  high  as  the  diameter  of  the  longer  transverse 
axis.  The  skin  bears  a  small  number  of  hairs  (secondary  skin-hairs) 
in  addition  to  those  arising  from  the  tubercular  area,  and  these, 
together  with  the  smaller  tubercular  hairs,  appear  to  be  enlarged  at 
the  tips,  when  seen  under  a  1-inch  objective;  with  a  ^-inch 
objective,  they  are  found  to  be  merely  blunt-ended,  but,  as  they  are 
very  nearly  transparent  for  the  greater  part  of  their  length  and  filled 
with  an  opaque  white  substance  at  the  tip,  the  apparent  enlargement, 
when  viewed  under  a  lower  power,  is  most  probably  optical.  The 
longest  (probably  the  primary)  tubercular  hairs  arise  from  dark 
brown  or  black  bases ;  they  are  tapering,  and  of  pale  colour,  with 
one  or  more  dark  bands  round  them  afc  about  half  their  height,  and 
then  pale  to  their  tips.  Tubercles:  The  dorsal  tubercles  have  converged 
and  developed  into  large  raised  warts.  There  is  no  secondary  wart 
behind  spiracles,  only  a  group  of  three  or  four  small  hairs. 
Tubercles  i+ii  are  combined  into  a  single  wart  on  all  segments  from 
the  mesothorax  to  the  8th  abdominal;  iii  is  a  large  wart  in  about 
normal  position  above  spiracle;  iv  and  v  conjoined  form  another 
below  it;  there  is  also  a  marginal  series.  There  is  a  tolerably 
conspicuous  reddish  patch  just  above  base  of  true  legs  (Bacot, 
May  1st,  1904).  ? Fourth  instar  (after  moulting  hybemating  skin): 
Between  6mm.  and  7mm.  long  when  crawling,  sJmost  6mm.  at  rest. 
The  body  pale  greenish,  with  broken,  reddish,  mediodorsal  line ;  sub- 
dorsal and  supraspiracular  lines  still  sufficiently  well-developed  to  give  a 
marked  red  tinge  to  the  ground  colour  (but  much  less  so  than  in 
preceding  instar),  in  spite  of  the  magnificent  assemblage  of  white 
silvery  hairs  arising  from  the  tubercles.  The  body  also  is  a  little 
stouter,  but  still  quite  cylindrical,  and  with  no  perceptible  inclination 
to  flattening  ventrally,  thinning  off,  also,  both  anteriorly  and 
posteriorly.  The  head  is  now  of  a  semitransparent  greenish-yellow, 
with  two  dark  brown  patches  on  the  upper  part  of  the  clypeus.  The 
tubercles  appear  to  be  arranged  as  in  the  preceding  instar.  The 
prothorax  is  covered  dorsally  with  a  panoply  of  hairs,  arising  from  a 
large  combined  wart,  i+ii,  which  projects  over,  and  protects,  the  some- 
what retractile  head ;  on  the  other  segments  the  tubercular  warts  are 
— i+ii  united,  iii  rather  smaller  than  these,  iv+ v  about  the  size  of  iii, 
vi  somewhat  smaller,  vii  very  ventral,  rather  larger  than  vi,  also 
a  small  accessory  postspiracular ;  i+ii,  iii,  and  iv+v  are  raised,  and 
each  produces  a  magnificent  series  of  divergent  white  hairs,  with 
blunt-ended  tips  of  a  silvery-white  colour,  of  three  sizes,  shining,  under 
a  good  light,  like  filigree- work ;  the  longest  of  these  appears  to  be 
readily  recognised  as  the  primary  setae,  the  smallest  are  very  similar 
to  the  secondary,  scattered,  blunt-ended  hairs  that  arise  irregularly 
from  the  body  surface ;  vi  and  vii  are  almost  flat.  The  spiracles  are 
very  striking,  dark,  almost  black  in  colour,  with  a  median  metallic- 
looking  spot.      Same  instar  preparing  for  another  movlt :   6mm. -7mm. 
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long,  in  position  for  moalting.  Head  drawn  in  ventrally,  invisible 
from  apperside;  prothorax  and  metathorax  also  drawn  down  venferallj. 
Skin  of  a  dull  greyish -yellow ;  segments  distended,  intersegmental 
incisions  stretched,  bat  very  clearly  marked.  Tubercles  as  before,  the 
hairs,  however,  much  broken,  the  longer  black  and  white  setse  less 
disturbed.  The  spiracles  drawn  in,  and  appearing  as  small,  black, 
shiny  plates.  The  9th  and  10th  abdominal  segments  much  contrac<^ 
their  whole  area  being,  as  it  were,  covered  with  complex,  tnbercnlar, 
warts,  similar  to  those  on  the  preceding  segments.  Final  instar:  A 
larva  that  has  just  completed  a  moult  is  of  a  peculiar  dove-grey,  owing 
to  the  pale  hairs  and  pinkish  skin,  but  it  is  much  too  hairy  to  allow  of 
any  description  in  detail  before  it  has  filled  out  somewhat.  A  large 
larva  in  same  skin,  at  rest,  is  8mm.  to  9mm.  in  length.  It  rests  with 
its  head  turned  downwards  and  its  thorax  compressed,  so  that  its 
greatest  girth  appears  to  be  towards  the  anterior  end,  and  it  appears  to 
have  a  longer  and  more  gradual  taper  posteriorly  than  anteriorly. 
Otherwise  than  this,  it  is  of  the  same  shape  as  the  smaller  larvs, 
except,  perhaps,  that  the  segmentation  in  the  smaller  larvte  was  rather 
accentuated,  owing  to  the  approach  of  a  moult.  In  colour  there  is  a 
complete  change,  the  skin  being  now  of  a  bright  yellow,  with  some 
red  mottling  on  the  lateral  area  of  the  thoracic  segments.  The 
spiracles  are  not  so  tall  as  previously,  and  are  of  a  paler  hue,  which 
renders  them  less  conspicuous.  The  tubercles  are  pale  brown,  and  the 
head  is  also  paler,  the  dark  brown  or  black  markings  of  the  previous 
skin  being  replaced  by  pale  brown.  To  the  naked  eye  the  spicules 
appear  to  be  smaller  in  comparison,  and  more  closely  set,  and  much 
less  conspicuous  in  consequence.  The  hairs  are  similar  to  those 
of  the  earlier  stage,  but  are  more  conspicuous,  partly,  I  think, 
owing  to  their  greater  length,  and  partly  to  a  considerable  increase 
in  their  numbers.  The  postspiracular  group  of  (secondary  or  body) 
hairs  forms  a  much  more  conspicuous  feature,  but  there  is  no  raised  skin- 
area,  nor  any  sign  of  a  wart.  No  clear  subdivision  of  the  segments  can 
be  made  out.  Long  hairs  are  minutely  thorned  (Bacot,  May  1st,  190i). 
Filial  imtar  (well-grown) :  Much  stouter,  and  plumper  in  build,  than 
in  the  preceding  stadium,  less  attenuated  at  the  ends,  and  altogether 
more  stumpy,  but  still  not  flattened  ventrally ;  8mm.  at  rest,  9mm.- 
10mm.  when  crawling.  The  larva  examined  has  lost  the  whole  of  its 
red  coloration,  and  is  now  of  a  delicate  yellowish-green,  much  whiter 
towards  the  anterior  edge  of  each  segment  and  at  the  bases  of  the 
tubercles,  much  yellower  at  the  hinder  parts  of  the  segments,  and 
there  is  certainly  no  clear  trace  of  a  second  subsegment  when  the  larva 
is  at  rest.  A  somewhat  darker  greenish  line  is  traceable,  as  a  medio- 
dorsal,  from  the  prothorax  to  the  anal  flap.  The  tubercles  are 
splendidly  developed,  the  bases  pale,  the  hairs  very  numerous  and 
variable  in  length,  but  the  body-surface  covered  to  nothing  like 
the  extent  it  is  in  the  preceding  instar,  owing  to  the  great  growth 
of  the  larva  in  width  as  well  as  length,  Le.,  the  tubercles  occupy 
much  less  space  in  proportion  to  the  size  of  the  larva.  The 
skin  is  still  heavily  shagreened.  There  is  no  trace  of  a  sub- 
spiracular  flange,  but,  below  the  spiracular  area,  the  body  is  more 
distinctly  yellow-green.  The  head  is  of  a  semi-transparent,  pale, 
greenish-grey,  the  mouth-parts  alnu)st  colourless;  a  brown  patch 
above  them ;  the  summit  of  the  clypeus  is  also  tinged  with  brown ; 
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the  ocelli  brownish -black.      The  true  legs   are   of   the   same   semi- 
traDsparent  greenish-grey  tint  as  the  head,   the  terminal  hooks  being 
black,  but,  laterally  to  the  legs  on  either  side,  and  below  the  marginal 
tubercle,  is  a  red- brown  patch  (?  slightly  chitinous)  on  each  of  the 
thoracic  segments,  a  somewhat  similar,  but  smaller,  patch  being  placed 
higher  up,  directly  above  the  marginal  tubercles.     With  the  exception 
of  a  trace  of  the  lower  one  on  either  side  of  the  venter  of  the  1st 
abdominal  segment,  these  brown  patches  are  confined  to  the  latero- 
ventral  area  of  the  thoracic  segments.      The  remainder  of  the  venter 
is  more  or  less  of  the  greenish  ground  colour,  but,  under  a  good  lens, 
the  ventral  area  of  the  thoracic  segments,  the  bases  of  the  true  legs, 
the  fronts  of  the  abdominal  segments,  the  bases  of  the  prolegs,  as  well  as 
the  venter  of  the  9th  and  10th  abdominal  segments,  are  semi-transparent, 
and  very  glassy-looking.     The  prolegs  are  long  and  slender  (and  there  is 
some  sign  of  a  slight  *'  loop  "  when  the  larva  is  walking  hurriedly).    The 
hooks  on  the  prolegs  are  few  in  number,  and  exceedingly  small ;   the 
anal  prolegs  are  of  the  same  pale,  semi-transparent,  greenish  colour  as 
the  others,  the  hooks  are  also  very  minute.      I  was  interested  to  see 
a  larva  use  the  anal  prolegs  as  pincers,  by  means  of  which  it  was  seen 
to  throw  a  frass  pellet  to  a  considerable  distance  from  the  body.  On  those 
segments,  which  do  not  carry  prolegs,  a  tiny  tubercular  point  carries  one 
or  two  hairs  in  the  proleg  position.    All  the  short,  irregularly -scattered, 
secondary  hairs  appear  to  be  bluntly  bifid,  and  like  the  short  hairs  on 
the  tubercular  warts  ;   the  1st  and  2nd  abdominal  segments  have  a  very 
large  number  of  secondary  hairs  on  the  venter  (Tutt.  April,  29th,  1904). 
Final  imtar  (fullgrown) :    Yellowish -green  in  colour,  looking  glaucous 
or  hoary,  from  the  abundant  hairs,  and  paler,  round,  large  warts,  from 
which  they  arise;  short  and  thick,  8mm.  long,  l-8mm.  wide;  small 
ochreous  head  with  brown  markings,  overhung  by  a  thick  curtain  of 
hairs  from  margin  of  prothorax  ;  it  tapers  in  either  direction  from  the 
1st  abdominal  segment,  but  the  change  is  slight  in  the  first  six  abdo- 
minal segments ;    there  is  a  green  dorsal  line  (dorsal  vessel  ?),  but 
otherwise  the  colouring  is  very  uniform,  and  there  are  no  markings 
except  on  thoracic  segments,  where  there  are  small  brown  patches  below 
tubercles  v+vi,  and,  on  mesothorax,  in  front  of  i+ii  also.      The 
hairs  are  white;   the  tubercles  pale,  except  a  darker  shade  at  base  of 
principal  hairs;    the  tubercles  carry  numerous  secondary  hairs,  but 
these  are  much  longer  than  the  secondary  hairs  scattered  over  the  skin- 
surface.     The  tubercles  i  and  ii,  on  the  abdomen,  form  one  large  round 
wart,  with  two  primary  hairs,  distinguishable  from  the  others  by  being 
tinted  with  sepiabasaliy,  and  with  a  dark  ring  of  origin ;  they  are  smooth 
and  pointed,  that  representing  i  being  in  front  of,  and  inside,  that  repre- 
senting ii,  about  I'Omm.  long,  ii  being  about  2*0mm.  long;  these,  and 
other  primary  hairs,  are  marked  with  rings  like  those  of  a  porcupine, 
there  being  only  one,  two,  or  three,  to  a  hair;  several  secondary  hairs  are 
long,  smooth,  and  pointed,  and  even  ringed  like  the  primary,  but,  basally, 
they  are  abundantly  distinct ;    then  there  are  very  definite  seconda^ 
hairs,  to  the  number  of  twelve  to  fifteen,  of  various  lengths  down  to 
0-lmm. ;  the  smaller  they  are,  the  more  they  are  thickened  at  the  end; 
this  thickening  is  gradual,  and  generally  ends  in  two  or  three  divisions 
or  points;   tubercle  iii  may  be  described  in  similar  terms  to  i+ii, 
except  that  it  has  only  one  primary  hair ;   iv-f  v,  again,  carries  two 
primaries,  the  upper  one  (that  representing  v)  in  front ;  it  is  otherwise 
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like  i+ii*  Behind  the  spiracle,  near  the  posterior  border,  is  a  very 
definite  little  tubercle,  with  eight  or  ten  hairs,  none  of  which  have  the 
characters  belonging  to  the  primaries  on  the  other  tubercles ;  another 
very  similar  tubercle  lies  immediately  below  this,  and  as  far  below  iv 
+v  as  this  one  is  above  it ;  vi  has  a  primary  hair  about  1-Omm. 
long;  the  tubercle  itself  is  much  flatter  than  those  above,  and  has  seven 
or  eight  typical  secondary  hairs,  but  none  of  the  pseudo-primary  as  in 
i+ii*  The  general  surface  is  closely  set  with  skin-points;  these  are 
almost  colourless,  so  that,  in  some  lights,  it  is  difficult  to  believe  they 
are  not  little  pits;  there  are,  also,  very  numerous  minute,  white, 
secondary  hairs,  finely  swollen,  and  bifid  at  tips ;  their  length  is  about 
0*lmm.,  but  some  are  nearly  O-lTmm.;  they  are  disposed  at  a  consider- 
able distance  from  the  tubercle,  leaving  a  free  surface  round  each,  so 
that  they  may  be  said  to  lie  along  the  borders  of  the  segments,  and, 
from  these,  form  transverse  rows  between  the  tubercles.  The 
prothoracic  plate  is  crowded  with  secondary  hairs  of  all  lengths, 
but  the  usual  six  long  hairs  on  each  side  can  be  distinguished; 
one  specimen  has  a  well-developed  tubercle,  almost  a  wart,  with 
long  hair,  behind  the  1st  tubercle  on  mesothorax,  whilst  another  is 
without  it ;  this  is  wanting  on  the  metathorax.  On  the  mesothorax, 
i  has  two  primary  hairs ;  on  the  metathorax  it  has  apparently 
only  one,  ii  and  iii  each  have  two.  The  head  ochreous,  with 
darker  markings.  The  legs  pale.  The  prolegs  on  long  props,  ending 
in  a  bulbous  extremity  with  five  hooks,  omitting  outer  quadrant 
(Chapman.  June  8th,  1904).  Quiescent  stage  preceding  pupation  :  The 
segments  very  deeply  cut  at  incisions,  no  subsegments  apparent;  larva 
has  an  Arctiid  appearance,  owing  to  tall  many- haired  warts.  Spiracles 
tall,  rims  raised  into  tubes,  as  usual,  pale  brown.  In  addition  to  the 
hairs  on  raised  warts,  many  secondary  hairs  are  present  on  general 
skin-area  (Note.  This  is  a  feature  not  developed  at  all  in  Porrittia 
galactodactyla,  Alucita  pentadactyla,  Ovendenia  septodactyla  {lienigtanus)^ 
and  Oidaematophorus  lithodactyla),  and  also  a  coat  of  spicules,  of  the 
same  colour  as  the  general  skin- surface ;  the  warts  on  the  abdominal 
segments,  are  placed  as  a  single  transverse  row,  or  ring,  round  each 
segment ;  i  and  ii  carry  dark-based  hairs  placed  with  other  hairs  on  a 
single  wart ;  iii,  a  single  dark-based  hair  on  a  wart  with  other  hairs ; 
iv-f  V,  with  two  dark  hairs,  in  a  large  many-haired  wart,  and  vi  and 
vii  as  in  Marasmarcha  lunaedactyla.  The  posterior  lateral  warts 
(secondary)  are  well-developed  on  meso-  and  metathoracic  segments ; 
the  dark-based  hairs  (?  i  and  ii)  combined  within  the  limits  of  a  single 
large  wart ;  the  primary  hairs  are  long  and  thorny,  secondaries  and 
smaller  wart-hairs  are  shorter  and  glandular,  enlarging  at  tip,  as  in 
M,  lunaedactyla^  all  hairs  white.  Prolegs  of  the  usual  long  and 
slender  description.     (Bacot.     June  18th,  1899). 

Pupation. — The  larva,  when  fullfed,  descends  to  just  below  where 
it  has  bitten  the  stem  halfway  through,  and,  attaching  itself  by  the 
anal  segment,  changes  to  a  pupa  with  the  head  downwards ;  the  stem 
to  which  it  is  attached  is  very  short  and  stiff,  and  the  pupa  is 
usually  well  protected  by  the  taller  plants  that  have  covered  ii 
(Greening).  The  larvas  of  Capperia  heterodactyla  occasionally  pupate 
on  the  plant  on  which  they  have  fed  up,  outside  the  feeding  area, 
but  not  generally,  I  think,  although  the  habit  seems  a  common  one 
in  confinement  (Atmore).  The  pupal  state  seems  to  be  assumed, 
under  any  convenient  object,  close  to  the  ground,  as  the  hairy  pupa  is 
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not  often  to  be  found  on  the  plants  on  which  the  larvas  have  matured 
(Buckler).  The  larva  pupates  on  the  underside  of  a  withered  leaf, 
clod,  or  stone,  attached  by  the  anal  segment  (South). 

FooDPLANTS. — TeucHam  scorodonia  (Greening),  T.  cliamasdryi  (0. 
Hofmanu)  [hlan-nhium  vitlgare  (E.  Hofmann).] 

Parasites.— Ltmn«?7a  barreitii^  Bridg.  (Barrett),  L.  teuci'ii,  Bridg. 
(W.  H.  B.  Fletcher),  Angilia  virginalis,  Grav.,  I^lesochorus  vitticolliSf 
Holm.  The  species  is  very  subject  to  the  attacks  of  ichneumons.  I 
bred  more  parasites  than  moths  from  the  larvce  reared  in  1900 
(Crombrugghe  de  Picquendaele). 

Pupa. — Length  8mm.,  greenish,  more  olive-reddish  towards 
the  anal  end,  greyer  in  front,  with  practically  no  markings.  Very 
similar  ia  build  to  the  pupa  of  Poirittia  galactodactyla,  Wlueleria  miga- 
dactyluy  and  especially  Ovendenia  septodactgla  (lienigianus).  It  differs 
from  the  latter  in  the  remarkable  arrangement  of  the  hairs  on 
tubercles  i  and  ii,  which  suggests  in  O,  septodactyla  the  design  carried 
out  in  C,  heterodactyla  {tencrii),  viz,,  the  hairs  of  the  series  are  all 
arranged  in  the  same  antero-posterior  flanges,  forming,  on  each  segment, 
a  pair,  and  the  whole  are  extensions  of  the  dorsal  flanges.  It  differs 
especially  in  having,  internally  conjoined,  i+ii}  on  either  side  in  the 
middle  of  the  dorsum,  a  pair  of  secondary  hairs,  one  pointing  forward 
and  one  backward,  certainly  small,  but  still  such  that,  without  the 
homology  with  Ovendenia  septodactyla^  etc.,  it  would  be  impossible  to  say 
that  it  might  not  be  the  real  i  and  ii.  The  fan-like  tubercle  iii  (contain- 
ing the  wing-line  of  hairs)  is  less  developed,  each  tubercle  possessing  two 
hairs  only ;  tubercles  i  and  ii,  combined,  possess  five  hairs,  fan- wise, 
not  quite  antero-posteriorly  arranged,  but  with  the  front  slightly 
twisted  outwards,  but  so  little  that  the  effect  is  to  present  the  series  as 
all  lying  in  one  plane  ;  iii  has  a  true  hair  pointing  forwards,  smooth 
and  pointed,  and  a  very  similar  secondary  hair  curved  backwards ;  the 
secondary  hair  has,  however,  no  well-marked  ring-base,  is  thick, 
blunt,  glassy-looking,  and  coarsely  spiculated.  This  difference  between 
primary  and  secondary  hairs  shows  the  mediodorsal  double  pairs  to  be 
secondary,  that  i  and  ii  lie  nearly  flat,  forwards  and  backwards  (like  Steno- 
ptilia  pterodactyla,  etc.),  and  that  the  upstanding  hairs  are  secondary. 
Equally,  iv+v  are  a  triplet,  the  upstanding  central  hair  being 
secondary ;  vi  carries  a  long  hair  sloping  backwards,  with  a  short 
projecting  secondary.  The  head  is  well  armed  with  hairs  which  form 
a  border,  chiefly  those  of  the  front  of  the  antennae.  The  mesothorax 
has  a  pair  of  long  hairs  (i  ?)  within  the  dorsal  flanges,  which  are 
ringed  with  black,  fading  out  to  their  tips.  The  dorsal  flanges  (as  in 
Platyptilia)  are  not  very  strong,  but  are  accentuated  by  a  continuous 
row  of  hairs,  most  of  which  are  secondary;  on  the  metathorax  the 
largest  hair  of .  the  flange  is  primary,  and  there  are  a  couple  of 
primaries  at  its  outer  front  angle.  In  front,  the  band  projects  a  little 
ventrally,  the  1st  leg  has  a  strong  keel,  like  the  pupa  of  Eucnemido- 
phorus  rfwdodactyla,  but  much  more  marked,  and  there  is  no  femur 
visible.  The  antennte  have  a  fine  hair  to  each  joint,  but  legs, 
maxillae,  etc.,  are  without  them.  There  are  two  hairs  (primaries)  at 
the  eye-centre,  one  on  the  clypeus  (each  side),  and  on  the  labrum. 
The  antennae  end  2mm.  short  of  the  end  of  the  appendages,  and  the 
1st  legs  go  only  about  O'Bmm.  further;  the  8rd  legs  are  barely 
visible,  the  2nd  being  but  slightly  separated  at  the  tip.      The  beads 
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are  various  minute  nodules  and  ridges,  the  most  marked  of  which, 
perhaps,  follows  closely  the  line  of  the  glazed  eye  inside  it ;  seen 
laterally,  the  two  clypeal  hairs  have  a  very  walrustusk  aspect,  in  spite 
of  their  relative  delicacy,  and  the  antennae  form  fine  nodulated  ridges. 
'The  wings  begin  basally  with  three  rows  of  hairs ;  the  middle  one  is 
very  short.  The  second  dorsal  one  ends  at  the  posterior  margin  of  the 
'2nd  abdominal  segment,  but  here  are,  again,  a  few  hairs  of  a  middle 
row,  and,  in  front  of  these,  the  beginning  of  a  fourth  row  of  hairs  (or 
6th,  if  the  few  hairs  just  mentioned  are  not  part  of  the  first  middle 
set).  An  outer  row  again  appears,  and  these  rows  proceed  till  stopped 
by  hind  margin.  The  very  finely  pointed  wing-tip  is  about  0*8mm. 
short  of  the  end  of  the  2nd  legs.  The  above  description  was  made 
from  a  living  pupa,  and  under  the  impression  that  the  apparent 
hairiness  of  the  pupa  allied  it  with  the  hairy  Alucitids,  and  before  a  fuller 
study  of  the  Oxyptilid  pupsB  showed  the  necessity  of  distinguishing 
between :  (1)  true' hairs,  (2)  secondary  hairs,  (8)  skin  processes  (spines 
or  horns),  and  (4)  enlarged  skin-points.  [The  following  note,  made 
more  recently  from  mounted  pupa-shells,  will  afford  to  correct  the 
preceding  description  which  is  in  error  in  calling  skin-processes  hairs: 
The  pupa  of  C.  Imterodactyla  is  Oxyptilid,  in  having  essentially 
the  same  development  of  the  bases  of  the  dorsal  tubercles  into  spines 
and  processes  that  is  characteristic  of  C.  distam,  and  that  is  carried 
to  such  high  development  in  the  Amblyptiiiid  and  Marasmarchid 
pupsB.  In  Cappena  Jieterodactyla,  the  spines  are  much  more  slender  than 
in  Crombriigghia  distans,  are,  in  fact,  so  thin,  that  one  describes  them  as 
hairs,  until  a  closer  examination  of  them  is  made.  In  this  way,  one  confuses 
the  structure  with  the  very  different  one  of,  say,  WheeUria  im'gadactyla 
{spilodactyla)y  where  tubercle  i  (with  ii  just  behind  it)  carries  a  number 
of  true  hairs.  In  Capperia  heterodactyla  there  is  a  single,  definite  hair  to 
represent  i,  and  another  for  ii ;  the  other  hair-like  structures  are  pupal- 
processes,  like  the  halbert  spines  of  the  pupa  of  Amhlyptilia  cosmodactgla 
(acanthodactyla),  Le.^  extension  of  the  pupal  integument  into  this  form. 
In  Crombruyghia  distans,  these  horns  or  processes  have  a  rough  surface 
due  to  their  having  the  same  structure  on  the  general  pupal  surface,  viz,,  a 
minute,  closely-set,  pitting.  In  Capperia  heterodactyla,  these  horns,  having 
become  slender  and  hair-like,  retain  a  similar  roughness,  and  have  all 
the  appearance  of  spiculated  hairs.  One  is  so  used  to  spiculated  hairs, 
especially  on  larvse  of  "plumes,"  that  a  first  impression  is  that  these 
must  be  similar  spiculated  hairs ;  this,  however,  is  at  once  corrected 
by  noticing  that  their  surface  is  continuous  with  that  of  the  body  of 
the  pupa,  without  any  separation  by  line  or  suture,  whilst  the  two 
hairs  proper  of  i  and  ii  are  very  obvious,  with  their  elaborate  basal 
articulation.  They  are  perfectly  plain  and  smooth,  without  any  trace 
of  spiculation,  and  so  contrast  with  the  horns.  The  pupa  is  not,  there- 
fore, really  a  hairy  pupa  as  it  appears  to  be,  except,  of  course,  in  the 
very  natural  sense  that  any  filamentous  cutaneous  structure  may  be  called 
a  hair.  We  need  not  here  burden  ourselves  with  other  questions  that  may 
arise  in  regard  to  other  pupsB,  but,  having  referred  to  that  of  Wheeleria 
migadactyla  (spilodactyla),  we  may  note  that  the  long  hairs  on  that  pupa 
are  true  hairs  arising  from  '*  warts,"  i,e,,  many-haired  tubercles,  whilst 
the  short  ones  are  neither  true  hairs,  nor  pupal  processes,  as  in  Capperia 
heterodactyla,  but,  apparently,  enlarged  skin-points  like  the  secondary 
**  hairs  "  on  the  larvae  of  Platyptilia.    The  wing-hairs  of  the  pupa  of 
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Whederia  migadactyla  (spilodactyla)  are  small  and  nnmeroas,  and  appear 
to  be,  similarly,  skin-points,  whilst  the  pupa  of  C.  heterodachfla  has  fewer 
and  larger  ones  that  are  spiculated  and  apparently  ''horns"  like  the 
dorsal  ones.  One  would  expect  the  wing-hairs  to  be  the  same  structure  in 
both  cases,  until  one  reflects  that  this  is  no  more  necessarily  the  case 
than  for  the  dorsal  "hairs**  of  i  and  ii.]  (Chapman).  Pupa-case:  ThQ 
extremely  sharp  angle,  at  which  the  upper  portion  of  the  pupa-case  is 
bent  backwards  after  emergence,  is  only  paralleled  in  Adactylus  bennetii, 
among  the  species  that  I  have  examined,  and  it  renders  accurate 
measurement  very  difficult.  The  length  appears  to  be  from  8'5mm. 
to  10mm.,  the  diameter  just  under  2mm.  at  the  end  of  the  wing-cases. 
The  colour  of  the  empty  pupa-skin  is  pale  yellowish-white,  with  a 
trifle  darker  shade  on  the  anterior  dorsal  region.  In  shape  it  is  nearly, 
or  quite,  cylindrical.  The  spiracles  are  low,  only  slightly  raised,  with 
a  slit-like  opening.  There  are  structural  dorsal  ridges,  of  the  nature 
of  thin  walls,  on  the  anterior  abdominal  segments  in  the  line  of  the  dorsal 
tubercles,  the  processes,  on  which  these  latter  are  placed,  rising  directly 
from,  or  through,  the  flange.  The  antenna-cases,  and  chief  nervures 
on  the  wing-cases,  are  fringed  with  hairs,  but  this  is  not  so  prominent 
a  feature  as  in  Porrittia  galactodactyla,  Ovendenia  septodcujtyla,  or 
Oidaematophorus  lithodactyla.  In  reality,  the  tubercles  bear  single  hairs, 
but,  owing  to  the  exceedingly  hair-like  development  of  the  dorsal  pro- 
cesses or  horns,  really  a  development  of  the  raised  skin-area  which  bears 
the  dorsal  tubercles,  the  pupa,  at  a  casual  glance,  appears  to  bear  many- 
haired  tubercles.  This  arrangement  suggests  a  fairly  close  relationship 
with  Marasmarcha  lunaedactyla.  All  the  dorsal  tubercular  processes  are 
fairly  well  developed  from  the  1st  abdominal  to  the  8th  abdominal,  and, 
although  the  8rd  abdominal  bears  the  largest  processes,  there  is  not 
the  same  marked  disparity  that  there  is  in  the  case  of  M.  lunaedactyla. 
Each  process  consists  of  the  raised  skin-area  bearing  i  and  ii ;  between 
these  tubercles  rise  two  tall,  slender,  tapering  horns.  The  tubercles 
themselves  are  situated  just  below  the  juncture  of  these  horns,  rather 
to  the  outer  side  of  the  process,  their  hairs  pointing  anteriorly  and 
posteriorly  at  a  low  angle ;  slightly  on  the  inner  side  of  the  process, 
and  lower  down  than  the  tubercles,  arise  two  smaller  horns,  one 
anterior  and  the  other  posterior.  On  the  2nd  and  8rd  abdominal 
segments,  the  posterior  horn  is  nearly  as  large  as  the  central  ones,  while 
on  the  later  segments,  (?)  4th  and  6th,  but  certainly  on  the  6th,  7th, 
and  8th,  this  hair  is  altogether  wanting.  On  the  2nd  to  8th  abdominals 
there  is  a  pair  of  small,  forked,  horn-like  processes,  one  on  either  side 
of  the  dorsal  line,  on  a  low  transverse  ridge,  which  connects  the  large 
dorsal  processes,  one  fork  of  each  pair  bending  forwards,  and  one  back- 
wards ;  tubercle  iii  is  situated  posteriorly  to,  and  above,  the  spiracle ;  it 
appears  to  bear  two  large  hairs,  but  a  closer  examination  shows  that 
the  anterior  alone  has  a  tubercular  base,  the  posterior  being  a  slender, 
horn-like,  process,  arising  at  the  base  of  the  tubercle ;  iv  and  v  are  in 
line  below  iii,  the  bases  of  the  two  hairs  being  separated  by  another 
tall  slender  horn,  that  could  quite  as  easily  be  mistaken  for  a  hair  as 
that  at  base  of  iii ;  tubercle  vi  carries  a  single  large  hair,  with  a  very 
small  process  at  its  base,  and  vii  two  hairs,  with  their  bases  a  short 
distance  apart.  The  hairs  are  white,  and  smooth;  they  taper 
very  gradually  and  evenly ;  the  horn-like  processes,  although  confusing 
at  first,  are  easily  enough  distinguished  after  a  short  examination,  owing 
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to  their  heavier  and  less  even  appearance,  their  surface  being  rougbenri 
and  spiculate.  The  meso-  and  metathoracio  segments  also  bear  & 
dorsal  ridge  of  hair-like  horns,  but  the  real  tubercular-based  hairs  an 
as  in  M.  lunaedactyla,  four  dorsal  on  the  meso-  and  two  on  ibe 
metathorax,  each  segment  having  two  lateral  hairs  at  the  base  of  the 
wings,  also  as  in  the  above-named  species.  The  abdominal  segments, 
especially  the  4th,  6th,  and  6th,  on  their  dorsal  area,  show  the  transiyeise 
wrinklingsof  the  integument  very  sharply;  they  are  fine  and  even,  and 
appear  as  flattened  folds.  The  intersegmental  area  is  very  finely,  bat 
sharply,  pitted.  It  is  interesting  to  note  that  this  genus  retains  the 
wing,  and  antennal,  hair-fringes  that  are  lost  in  M,  lunaedactyla.  The 
development  of  hair-like  processes  in  proximity  to  the  tubercular  hairs, 
in  this  species,  suggests  that  perhaps  the  additional  hairs  of  species  like 
Ovendenia  septodactyla,  etc.,  may  be  of  the  same  character,  but  a  farther 
examination  of  the  last-named  species  shows  that  there  is  not  the 
same  clear  differentiation,  and,  as  regards  the  dorsal  groups,  the  two 
large  central  structures  are  most  certainly  hairs  (Bacot). 

Variation  of  pupa. — The  pupae,  like  the  larvae,  vary  somewhat  in 
colour,  being  sometimes  pale  pinkish,  at  other  times  pale  green,  and 
occasionally  brown,  with  intermediate  varieties,  but  the  pale  forma  all 
become  darker  before  emergence. 

Time  of  appearance. — The  species  is  on  the  wing,  in  most  years, 
from  mid-June  till  towards  the  end  of  July,  although,  in  such  early 
years  as  1898,  imagines  were  already  on  the  wing  before  the  end  of 
May,  and  in  late  years  specimens  are  to  be  found  in  August.  In 
Baden,  it  occurs  in  the  Hardtwald,  near  Carlsruhe,  from  the  beginning 
of  June  on  into  July,  sometimes  very  abundantly  among  Teucrivm 
scorodonia  (Hofmann),  also  as  late  as  August,  near  the  Todtmo^, 
Tauberbischofsheim  (Meess  and  Spuler).  In  Belgium,  usually  abundant 
in  late  June  and  July,  in  the  Forest  of  Soignes  (Crombrug^he); 
abundant  June  29th,  1901,  in  the  Forest  of  Libin  (Derenne).  Chap- 
man took  a  specimen  at  Moncayo,  in  Spain,  between  July  12th-24th, 
1908,  probably  in  the  beech-wood  zone,  at  about  8500ft. -4000ft.  The 
earliest  example,  in  1867,  was  bred  on  June  14th,  from  larvae  received 
from  Delamere  Forest  (Knaggs);  July  16th-17th,  1869,  flying  amongst 
wild  sage  at  Witherslack  (Gregson) ;  July  31st,  1869,  common 
between  Norwich  and  Ranworth ;  July  14th,  1870,  near  Norwich 
(Barrett) ;  July  14th,  1878,  near  Brandon  (Bower) ;  July  19th,  1881, 
in  the  Isle  of  Portland  (Bankes) ;  end  of  July,  1882,  in  Tilgate  Forest 
(South);  early  July,  1888,  at  King's  Lynn  (Atmore);  July  19th,  1888, 
in  the  Isle  of  Portland ;  bred  June  21st- July  7th,  1886  ;  bred  Jane 
28th-July  10th,  1886  ;  captured  July  5th,  1886,  in  the  Isle  of  Purbeck 
(Bankes) ;  June  24th,  1887,  at  Box  Hill  (Bower) ;  June  29th- July  1st, 
1887,  at  Portland  (Richardson);  bred  June  19th.July8rd,  1887,  also  June 
25th- July  6th,  1888,  from  larvae  taken  in  the  Isle  of  Purbeck,  and  bred 
July  17th.20th,  1888,  from  larvae  found  in  the  Isle  of  Portland  (Bankes); 
July  8th,  1888,  at  Crohamhurst  (Sheldon) ;  bred  July  2l8t,  1888,  from 
larvae  taken  near  Weymouth ;  July  2nd,  1889,  and  August  1st,  1890,  io 
the  Isle  of  Portland  (Richardson);  July  19th,  1888,  June  23rd,  1889, 
June  24th,  1891,  at  Clevedon  (Mason) ;  May  81st,  June  2nd,  June  lOih, 
1898;  and  June  16th-25th,  1894,  in  the  Isle  of  Purbeck  (Bankes);  June, 
1897,  at  Bentley  (Burrows) ;  July  15th,  1897,  at  Hartlebury  Common 
(J.  E.  Fletcher);   July  18th,  1901,  in  the  Isle  of  Purbeck  (Bankes); 


GAPPERIA   HETERODACTTLA.  489 

June,  1905,  in  the  extreme  north  of  Sutherland  (Cruttwell,  Ent,  Mo, 
Mag.y  xli.,  p.  260). 

Habits. — The  species  is  rarely  to  be  disturbed  during  the  morning, 
bat,  as  the  afternoon  advances,  it  may  be  readily  started  from  its 
hiding-places,  among  the  herbage,  where  Teucrinm  scorodonia  grows. 
It  flies  more  freely,  however,  in  the  late  afternoon,  although  the  early 
evening  is  undoubtedly  its  natural  time  of  flight,  and  Barrett  notes 
that,  on  one  occasion,  on  a  rough  piece  of  ground  beside  the  roadway, 
between  Norwich  and  Banworth,  a  thunderstorm  impending,  one 
afternoon,  made  the  '^  plumes  "  so  lively,  that  they  danced  over  the 
Teucrium  like  Tipulae;  the  same  observer,  however,  notes  that, 
normally,  the  moth  hides  itself  during  the  day  in  patches  of  woodsage, 
and  can  hardly  be  induced  to  fly,  except  in  the  afternoon,  and  then  very 
sluggishly,  but  at  dusk  it  dances  about  in  a  lively  manner,  sometimes 
in  plenty,  over  the  same  patches.  Bower  found  that  it  was  readily 
disturbed  in  the  afternoon  of  June  24th,  1887,  at  Box  Hill,  occasionally 
flying  on  its  own  account  later  in  the  afternoon,  whilst  on  July  14th, 
1878,  he  was  able  to  disturb  specimens  by  walking  through  their 
haunts,  at  Brandon.  South,  however,  records  that  the  imagines  were 
seen  darting  about  in  the  sunshine  among  a  large  patch  of  Teucrium 
in  Tilgate  Forest,  in  1882,  an  observation  doubtless  that  led  to  Leech's 
general  statement  that  '^  the  species  is  local  but  plentiful  where  it  occurs, 
flying  over  woodsage  in  the  sunshine  in  July."  Bankes  says  that,  in 
Dorset,  the  imago  can  be  disturbed  from  among  its  foodplant  in  the 
daytime,  but  is  then  very  sluggish.  Its  true  flight-time  appears  to  be 
in  the  evening.  At  Glevedon,  it  is  generally  on  the  wing  for  a 
fortnight  or  so  each  year;  it  is  usually  to  be  obtained  by  beating 
wood-sage  and  low-growing  bramble- bushes  in  the  daytime,  flying  for 
a  yard  or  two,  and  then  generally  settling  on  the  flowers  of  the  wood- 
sage. It  is  rather  a  difficult  insect  to  follow  during  flight,  being  so 
similar  in  tint  to  the  herbage  (Mason). 

Habitat. — This  species  appears  to  be  most  particular  in  its  choice 
of  habitat,  and  we  know  many  spots  where  TeucHum  scorodonia  grows 
abundantly,  yet  where  w^e  could  never  And  the  insect.  Gregson  says 
that  it  was  first  taken  freely,  in  Britain,  in  Petty  pool  Wood,  in  the 
Delamere  Forest  district.  Atmore  notes  that  the  species  is  exceedingly 
local  on  the  heaths  in  the  King's  Lynn  district,  where  the  foodplant 
grows  in  patches,  every  one  of  which,  however,  does  not  produce  the 
species ;  he  notes  that  it  seems  to  be  less  particular  in  the  New 
Forest,  where  the  species  appears  to  be  very  abundant.  Barrett  says 
that  the  species  prefers  the  patches  of  wood-sage  that  grow  on  open 
heaths,  in  extensive  gravel-pits,  or  in  open  woods,  and  appears  rarely  to 
be  found  on  a  hedgebank  or  under  bushes,  although  the  plant  may 
be  there  in  abundance;  it  prefers  sand-heaths  and  gravel-pits  to 
woods.  South,  however,  says  that  the  insect  occurs  on  stunted  plants 
of  Teucrium  growing  on  a  dry  embankment,  in  a  fir  plantation  in 
Tilgate  Forest,  and  Cambridge  notes  that  it  occurs  in  woods  among 
Teuciium  scorodonia,  at  Bloxworth,  and  Freer  that  it  is  found 
sparingly  on  Cannock  Chase.  Mason  observes  that  he  could  only  find 
it  in  one  restricted  locality  in  Clevedon,  ru.,  in  an  open  glade  in  a  wood 
growing  on  a  limestone  hill.  At  Folkestone  it  is  found  freely  on  the 
undercliff  in  the  Warren,  not  far  from  the  railway- station  there,  whilst 
its  first  record  as  British  was,  as  noted  above,  from  Delamere  Forest. 
In  Belgium,  Derenne  also  records  it  as  very  abundant  in  the  Forest  of 
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-Libiii,  whilst  Crombrugghe  says  that  it  is  abundant  in  the  Forest  of 
Soignes,  in  Bomewhat  shady  places.  Bankes  says  that  it  is  an 
extremely  local  species  in  Dorset,  where,  although  its  foodplant  is 
abundant  both  away  from,  as  well  as  on,  the  coast,  the  insect  appears 
to  have  been  only  found  at  one  inland  station,  viz.^  Bloxworth.  He  adds : 
*'  Personally  I  have  never  met  with  it  except  on  the  coast-line,  but  have 
there  found  it  in,  and  on,  various  warm  hollows  and  slopes  on 
sheltered  strips  of  undercliff.  Some  of  these  spots  lie  fully  exposed  to 
the  east,  but  they  are  all  protected  from  the  prevalent  west  and  soath- 
west  winds.  C.  heterodactyla^  in  my  experience,  is  not  confined  to  any 
particular  kind  of  soil."  W.  H.  B.  Fletcher  finds  it  on  a  sandy  common 
on  Hayling  Island. 

Localities. — The  species  is  exceedingly  local  in  England,  has  been 
once  reported  from  Scotland,  and  only  from  Ireland,  without  details,  hy 

Gregson  {Ent.,  iv.,  p.  806).  Bebks:  Beading  (Bazett),  Boar's  Hill  (Sedg- 
wick). Chxshibs  :  Bidston  (Brockholes),  Pettypool  Wood  (Gregson),  Delamem 
Forest  (Greening),  Birkenhead  (Stainton).  [?  Cornwall  :  Botns  Fleming 
(Marshall),  recorded  as  hiercLcii.']  Denbigh  :  Llanferras,  Pen-y-Garrowin, 
Pant  Moen  (Gregson).  Devon  (teste  Barrett).  Dorset  :  Isle  of  Purbeck 
(Bankes),  Isle  of  Portland  (Richardson),  Bloxworth  (Cambridge),  Weymouth 
(Kichardson).  Durham  :  Darlington  (Stainton).  Gloucester  :  common — 
near  Durdham  Down,  Ahnondsbury  (Hudd),  Bristol  (Stainton).  Hajtcs  : 
Hayling  Island  (W.  H.  B.  Fletcher),  New  Forest  (Atmore).  Ible  of  Mah 
(Gregson,  Ent.,  iv.,  p.  306).  Kent  :  Folkestone  Warren  (Tutt),  Shoreham 
(Bower),  Canterbury  (Parry).  Lancashire  :  [Warrington  (teste  Leech).  Possibly 
intended  for  Pettypool  Wood  (Tutt)],  Humphrey  Head  (Gregson).  Lutoolk: 
Ashby,  near  Brigg  (Cassal).  Norfolk  :  Yarmouth,  Norwich,  lUnworth  (Barrett), 
King's  Lynn  (Atmore).  Northumberland:  Newcastle  (Stainton).  Somkbsbt: 
Leigh  Woods,  Brockley  Coombe  (Hudd),  Clevedon  (Mason).  Stafford:  Cannock 
Chase  (Freer).  Suffolk:  Brandon  (Bower),  Bentley  (Burrows).  Sckret: 
Crohamhurst,  near  Croydon  (Sheldon),  Box  Hill  (Bower).  Sussek  :  Tilgate  Forest 
{South).  Sutherland  :  Extreme  north  of  the  county  (Cruttwell  teste  Holland). 
Westmorland:  Wicherslack  (Gregson).  Worcebtse:  Witley,  Hartlebuzy 
Common  (Edwards). 

Distribution. — The  continental  distribution  of  the  species  is  prac- 
tically unknown,  and,  even  as  late  as  1892,  examples  were  being  sent 
out  by  Staudinger  as  hieracii  (see  EnU  Rec,  iii.,  p.  58).  Bossier  and 
others,  however,  had  previously  almost  reached  a  solution  of  the  diffi- 
culty, but  it  was  not  until  1895  that  it  really  was  distinctly  recognised 
as  a  species  aparb  from  hieracii  (see  Hofmann,  Die  Denttch.  Pteroph.y 
p.  116),  and,  as  recently  as  1900,  Crombrugghe  de  Picquendaele  felt  it 
necessary  to  point  out  the  different  life-histories  of  the  two  insects^ 

[hev.  Ent.  Soc,  NamnVy  iv.,  p.  47  (1900)] .  Belgium:  Forest  of  Libin,  wiy 
abundant  (Derenne),  Forest  of  Soignes,  abundant  (Crombrugghe).  Oermaiti: 
Baden — Hardtwald,  near  Karlsruhe  ^ofmann),  Heidelberg  (Meess  and  Spoler), 
Schwarzwald — St.  Blasien  (Bischoff),  Todtmoos,  Geisinger  Bergen  (Meess 
and  Spider),  Rhine  Provinces — Loroh-on-Rhine,  Dennelbach  Valley  (Bossier),  the 
Senning,  Roeslingberg,  Bornich,  near  St.  Goarshausen  (Fuchs),  Bavaria— the 
Donauberg,  Kelheim  (Scbmid),  Hanover  (Glitz),  Marktsteft,  near  Wiirzbiiig, 
Wiirttemberg — Urach  (Hofmann).    Spain  :  Moncayo  (Chapman). 

*  Having  reared  both  species,  Crombrugghe  de  Picquendaele  writes :  "  The 
larva  of  O.  hieracii  feeds  on  Hieracia,  chiefly  H.  laevigatum^  that  of  C  Keterodact^U 
Tvill  eat  only  Teucrium  scorodonia^  refusing  entirely  Hieracia,  Their  mode  of  IHe. 
too,  differs  completely — the  larva  of  hieracii^  far  from  exposing  itself,  lives  hidden 
in  the  heart  of  the  stem,  and  folds  the  young  leaves,  and  only  quits  this  hiding- 
place  when  fullfed,  wandering  off  then  to  find  a  suitable  pupation-place.  That  of 
heterodactyla  feeds  openly  on  the  stem,  or  on  the  leaves.  The  pupn  of  the  two 
species,  too,  differ  markedly — that  of  hieracii  has  a  row  of  carmine-red  spines 
separated  by  black  points  ;  these  are  wanting  in  heterodactyla  *'  (Rev,  £iit.  Sm. 
Ncunur,  iv.,  pp.  47-48). 
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Tribe :  Buckleriidi. 
Genus:    Buckleria,  Tutt. 

Stnoktmt.— Oenas :  Baeklerla,  Tutt,  "  £nt.  Beo.,"  xTii.,  p.  37  (1905).  Aoip- 
tilng,  Zell.,  «*l8i8,"  p.  866  (1841);  H.-Sch.,  <* Sys.  Bearb.,"  v.,  p.  382.  supp.  fig.  19 
(1855).  PterophopuB,  Zell.«  '*  Isis/*  p.  866  (1841) ;  Dup.,  "  Cat.  M^th./'  p.  883 
(1844) ;  Sta.,  "Supp.  Cat.,"  p.  13  (1851);  Thomps.,  "Ent.  Wk.  Int.,"  ii.,  p.  106 
(1857);  Dblday.,  *'  Syn.  List.*'  2nd  ed.,  p.  37  (1869);  Sta., »'  Man.,»'  ii..  p.  445  (1859). 
lciptllia,Zeli.,  *'Linn.  £nt.,"  vi.,  p.  400  (1852);  Staud.  and  Wocke,  "Cat.," 
2nd  ed.,  p.  345  (1871) ;  Hein.  and  Wooke,  "  Schmett.  Deutscb.,"  iii.,  pt.  2,  p.  810 
(1877);  Frey,  "Lep.  Schweiz,"  p.  432  (1880);  Bflttner,  "  Stett.  Ent.  Zeit.," 
xli.,  p.  473  (1880);  Teich,  "Stett.  Ent.  Ztg.,"  xlv.,.p.  214  (1884);  Sorbgn., 
" Kleinscbmett.  Brandg.,"  p.  9  (1886);  Cambr.,  "Ent.,"  xx.,  p.  326  (1887); 
Tutt,  "Young  Nat.,"  x.,  p.  166  (1889);  South,  "Ent.,"  xxii.,  p.  36  (1889). 
Alueita,  Cunl  y  Mart.,  "  Cat.  Lep.,"  p.  204  (1874).  Triohoptilut,  Meyr.,  "  Trans. 
Ent.  Soo.  Lond.,"  p.  484  (1890j ;  "  Handbook,"  etc.,  p,  430  (1895) ;  Tutt,  "Brit. 
Nat.,"  i.,  p.  253  (1891) ;  "  Pter.  Brit.,"  p.  77  (1895) ;  Hofmn.,  "Deutsch.  Pter.," 
p.  121  (1895);  Staud.  and  Reb.,  "Cat.,"  3rd  ed.,  p.  70(1901);  Barr.,  "Lep. 
Brit.  Isles,"  ix.,  pi.  417,  fig.  7  (1904) ;  Chpm.,  "  Trans.  Ent.  Soo.  Lond.,"  p.  133 
(1906).    TrichoptyluB,  Barr.,  "  Lep.  Brit.  Isles,"  ix.,  p.  396  (1904). 

When  Zeller  first  described  {Isis,  1841,  p.  866)  paludum,  he  grouped 
it  in  his  Adptiltis,  placing  it  in  a  separate  sect,  g^  next  to  sect.  /,  which 
cont&ined  pentad  act  i/la,  L.  In  1862,  he  adopted  {Linn,  Ent.,  vi.,  p.  400) 
the  Hiibnerian  title,  Aciptilia,  and  placed  it  with  siceliota,  Z.,  and 
haptodactyla,  Z.,  in  his  group  d,  Herrich-Schaffer,  who  largely 
followed  Zeller,  in  1866  placed  it  in  his  sect.  1  of  Aciptilus,  with 
siceliota ;  whilst  Doubleday,  in  1869,  placed  {Syn.  Cat,,  2nd  ed.,  p.  87) 
it  in  his  heterogeneric  genus  Pterophorusy  between  mici-odactyla,  Hb.,  and 
brachydactyla,  Tr.  Staudinger  and  Wocke  {Cat.,  2nd  ed.,  p.  846) 
retained  it  in  Aciptilia,  placing  it  directly  after  pentadactyla,  L. 
Meyrick,  in  1890  {l^rans.  Ent.  Soc.  Lond.,  1890,  p.  484),  placed  it  in 
TrichoptiUis^ ,  a  genus  created  and  described  by  Walsingham  (Fteroph.  of 
California  and  Oregon,  pp.  62-68)  for  an  American  species,  pygwaeus,  and 
it  is  especially  noted  that  the  third  lobe  of  the  hindwings  is  adorned 
with  a  projecting  tooth  of  scales,  very  slightly  beyond  the  middle  of 
its  hinder  margin,  and  that  the  tuft  is  situated  nearer  to  the  base  than 
in  any  other  genus  known  to  the  writer.  Meyrick  had  already  used 
the  generic  name  {Trans.  Ent.  Soc.ljond.,  1886,  p.  7),  extending  the 

*  Tbichoptii.us,  gen.  nov.  Aeiptilo  afilnis.  Antennae  pubescentes,  articulo 
basali  incrassato ;  fioccus  frontalis  nullus.  Palpi  capita  longiores,  tenueB,  articulo 
secondo  vix  fortiore  quam  apicalis.  Pedes  sat  robusti.  Tibiae  posticae  nodis 
duobns  penicillo  supra  omatis,  calcaribus  primis  paene  paribus,  secundis 
brevioribus.  Alae  anticae  ultra  medium  fissae,  laciniee  perangustse,  diversae,  angulus 
analis  obsoletus.  Alarum  posticarum  digiti  tres  tiliformes,  tertio  paulo  post 
medium  sqaamis  projectis  omato.  Antennae  pubescent,  palpi  projecting  beyond 
the  head,  slender,  acuminate,  the  second  joint  scarcely  thicker  tnan  the  apical 
joint,  and  aboat  the  same  length.  The  legs  fairly  stout.  The  posterior  tibiae 
thickened  at  the  base  of  the  spurs,  and  ornamented  above  them  with  erect  brush- 
like  tufts  of  scales  ;  the  first  pair  of  spurs  of  nearly  equal  length,  the  second  pair 
equal  and  shorter.  Forewings  cleft  to  slightly  beyond  their  middle,  the  lobes  very 
slender,  diverging ;  the  anal  angle  not  defined.  Posterior  wings  with  the  upper 
cleft  reaching  to  within  one-foarth  of  their  base,  the  lower  cleft  nearly  reaching  the 
base ;  all  the  lobes  very  slender,  almost  filiform,  the  third  being  adorned  with  a 
projecting  tooth  of  scales  very  slightly  beyond  the  middle  of  its  hinder  margin. 
The  cleft  of  the  forewings  is  deeper,  and  the  tuft  of  scales  on  the  third  lobe  of  the 
hindwings  is  situated  nearer  to  the  base  than  in  any  genus  with  which  1  am 
acquainted.  It  approaches  the  genus  Aeiptilua  in  its  narrow  lobes  and  in  the 
absence  of  a  defined  anal  angle. — Type:  J'richopiUua  pygmaeus  (Walsingham, 
Fteroph.  Cal  Oregon,  pp.  62-63). 
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characters  for  varions  species  from  localities  as  far  distant  as  the  Cape 
de  Verde  Islands,  Qaeensland  and  New  Guinea,  aUhoagh  he  righUy 
acknowledges  that  he  does  not  know  whether  the  generic  name 
rightly  helongs  to  the  species  he  describes.  One  suspects  not,  at  anj 
rate,  in  the  cases  of  scythrodes  and  ceramode$j  and  possibly  of  many 
more.  In  his  Handbook,  p.  431,  he  gives  "  a  slight  black  scale-tooth 
in  dorsal  cilia  of  Srd  segment  of  hind  wing"  as  one  of  the  characters  of 
the  genus  in  which  he  places  pallidum^  which  is,  however,  without  the 
scale- tooth.  That  pallidum  belongs  to  the  American  genus  we  are  not 
inclined  at  all  to  gr^nt,  and,  for  our  European  species  without  the 
scale- taft  on  the  Srd  plumule  of  the  hindwing,  we  created,  in  1905, 
the  genus  Bnckleria.  Although  we  do  not  think  Meyiick  was  right  in 
the  use  of  the  name  Trichoptiltis,  we  are  fully  in  agreement  with  him 
in  following  Hofmann  in  bringing  it  into  close  proximity  with  his 
genus  OxyptUus,  for  even  he  had,  in  1886,  followed  {Trans,  Ent.  S*k, 
Ijond.,  p.  6)  his  predecessors  in  keeping  the  insect  close  to  Aciptilia. 
That  Meyrick's  diagnosis  of  TrichoptUus  applies  to  the  whole  of  tbe 
Buckleriid  group,  or  tribe,  is  clear  from  his  description  {Trans.  EnL 
Sac.  Land.,  1890,  p.  484),  which  reads  as  follows : 

Face  withoat  tuft,  rounded;  ocelli  obsolete;  tongoe  developed.  Antennae 
two-thirds ;  in  S  ciliated  (one-third  to  two-tLLrds).  Labial  palpi  moderate, 
ascending,  second  joint  with  short  projecting  scales  l^ueath,  tending  to 
form  a  short  angular  apical  tnft,  terminal  joint  short  or  long,  filiform,  tolerabij 
pointed.  Maxiilaiy  palpi  obsolete.  Tibiae  thickened  with  scales  on  origin  ol 
spurs,  outer  spurs  nearly  equal  inner.  Forewings  bifid,  cleft  from  before  middle ; 
vein  2  out  of  4  or  absent,  3  absent,  5  and  6  extremely  short,  7  absent,  9  absent, 
10  from  near  8  or  absent,  11  from  near  8,  long.  Hindwings  trifid,  3rd  segment 
with  more  or  less  developed  tooth  ol  black  scales  in  dorsal  cUia,  often  slight; 
vein  2  from  middle  of  cell,  3  absent,  5  and  6  very  short,  7  to  apex. 

Meyrick  then  says  {loc,  cit.,  p.  485)  that  this  is  '<  a  genus  of  limited 
extent,  but  cosmopolitan  ;  more  species  are  known  from  Australia 
than  any  other  region."  His  later  diagnosis  (Handbook,  etc.,  pp. 
480-481),  specially  written  for  pallidum,  still  maintains  that  ^'  the  Srd 
segment  of  the  hindwing  has  a  slight  black  scale- tooth  in  the  dorsal 
cilia."  Hofmann,  as  usual  well  ahead  of  all  bis  contemporaries,  first 
brought  the  Oxyptilids  {Oxyptilus)  and  Buckleriids  {Tnchoptilus)  into 
close  connection  (see  antea,  p.  91),  and  his  is  the  latest  independent 
work,  Staudinger  and  Rebel's  Catalog,  3rd  ed.,  pp.  70  et  seq,,  being  a 
mere  copy  of  Meyrick's  system,  and  including  all  his  errors-  An 
examination  of  the  ^  genital  appendages  indicates  that  Hofmann's 
grouping  is  correct,  and  Chapman  notes  thereof :  "  The  structure  of 
tbe  ^  appendages  shows  that  the  Buckleriids  {palndum  and  siceliota) 
belong  to  tbe  Ox}ptilid  group.  The  middle  (true  clasp  ?)  appendage 
consists  of  two  portions,  a  basal  one  of  tolerably  solid  chitin,  clothed 
\yith  scales  and  some  bristles,  and  a  terminal  one,  that  is  much  more 
delicate  (and  easily  deformed  in  preparation  and  mounting).  It  has 
an  inflated  appearance,  and  is  covered  with  fine  bristles,  regularly 
disposed,  at  some  little  distance  apart.  In  Bnckleria  (paludum) 
this  curious  appendix  arises  near  the  middle,  not  the  end,  of  tbe 
shaft  which  is  very  long  and  slender.  In  Stangeia  {siceliota)  it 
is  hardly  developed,  and  the  structure  is  less  close  to  Ojcyptilus, 
than  is  that  of  Buckleria"  Some  ten  years  after  the  position  of 
the  Buckleriids  with  the  Oxyptilids  had  been  satisfactorily  worked 
out    by  Hofmann    and    Meyrick,   Barrett   wrote   {Lep*    Btit,   I$U$i 
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ix.,  p.  897)  that '';>aZu(/um  has  recently  been  included  in  the  genus 

Leioptilm,  but  has  been  separated  by  Lord  Walsingham,  under  the 

present  name  {Trichoptilus),  with  a  number  of  closely  allied  North 

American  and  other  exotic  species."     So  far  as  we  know,  the  species 

has  never  been  placed  by  any  author  in  Leioptilus,  whilst,  further, 

"Walsingham  created  Tncho-ptilus  for  certain  American  species,  without, 

however,  referring  paluiium  thereto ;  it  was  Meyrick  who  referred  our 

paludum  and  other  exotic  species,  dififering  apparently  in  structure,  to 

the  American  genus.      Hofmann*s  Trichoptilus  is  largely  based  on 

paludum,  and  is,  therefore,  nearly  synonymous  with  our  Bucklena. 

His  diagnosis  {Die  Deutsch.  Pteroph,,  pp.  169-170)  reads  as  follows : 

Forehead  and  crown  smooth-scaled ;  antennie  loosely  scaled  all  round,  especially 
in  tlie  apical  third,  where  some  of  the  scales  of  the  joints  are  erect.  Palpi  rather 
long  and  slender,  smooth-scaled,  second  joint  somewhat  ascending,  sometimes  with 
a  few  slightly-projecting  scales  at  its  apex,  terminal  joint  shorter  than  the  second, 
directed  downwards.  Tibiae  with  scale-thickenings  at  the  origin  of  the  spurs. 
Forewings  fissured  to  the  middle,  both  lobes  narrow,  and  running  to  a  point,  the 
upper  broader  than  the  lower.  Plumules  of  the  hindwings  similar  to  one  another ; 
in  the  only  German  species,  without  scale-tufts  on  the  inner  margin  of  the  3rd 
plumule';  in  a  second  south  European  species,  with  a  very  small  and  weak  scale-tuft 
in  the  middle  of  the  inner  margin  of  the  3rd  plumule.  The  neuration  differs  from 
that  of  the  genus  OxyptUua  in  that  II^  (Branch  11,  H.-S )  is  absent,  and  that  only 
one  stem  arises  from  the  upper  angle  of  the  central  cell,  namely,  the  common  stem 
of  IIj,  lis,  Mid  II4.  Us  (Branch  7,  H.-S.)  arises  at  some  distance  from  this  conunon 
stem  out  of  the  very  weakly  indicated,  vertically  running,  discocellular,  and  runs 
parallel  with  stem  II  along  the  inner  margin  of  the  upper  lobe.  III^  and  III^  are 
scarcely  to  be  recognised.  III*  (Branch  4,  H.-S.)  is  adjoined  to  FV,  and  arises  with  the 
very  short  and  weak  branch  IVj  (Branch  3,  H.-S.)  out  of  the  stem  IV  shortly  before 
the  apex  of  the  lower  lobe.  IV^  (Branch  2,  H.-S.)  arises,  at  the  base  of  the  lower 
lobe  just  at  the  fissure,  out  of  stem  IV,  is  very  weak,  closely  adpressed  to  the  main 
stem,  and  vanishes  at  about  the  middle  of  the  lower  lobe  in  the  wing  membrane. 
Stem  V  is,  in  the  basal  half  of  the  forewings,  very  weak,  afterwards  stronger,  and 
vanishes  at  the  base  of  the  lower  lobe  where  IV^  arises.  Stem  a  is  only  weakly 
indicated  at  the  base  of  the  wing.  On  the  hindwings,  stem  IV  only  throws  off  a 
short  branch,  which,  running  very  close  to  the  main  stem,  gradually  loses  itself  in 
the  middle  plumule.  The  male  genitalia  are  distinguished  by  the  very  remarkably 
formed  genital  clasps  ;  these  are  extended  lengthwise,  narrow,  hollow  within,  and 
furnished  with  a  broad,  axe-shaped  (beilformig),  bristly,  membranous  process 
(Taf.  iii.,  fig.  10).  The  10th  dorsal  plate  obtusely  triangled,  arched,  and  directed 
downwards  at  the  apex.  The  9th  dorsal  and  ventral  plates  exhibit  nothing 
especially  noticeable.  The  much  more  perfect  neuration,  the  thickening  of  the 
tibiae  with  scales,  and  the  differing  typical  markings,  similar  to  those  of  the  genus 
OxyptUua,  completely  justify  the  separation  from  Aciptilia.  From  Oxyptilua, 
the  genus  may  equally  well  be  differentiated  by  the  })erfectly-pointed,  narrow,  lower 
lobe,  without  a  trace  of  an  anal  angle,  and  by  the  neuration.  Only  one  German 
species — poXudum. 

BucELEBiA  PALUDUM,  Zeller. 

Stoonymt.— Species :  Paludum,  Zell.,  *•  Isis,"  p.  277 (1839);  p. 866  (1841);  Dup., 
" Cat.  M6th.,"  p.  883  (1844) ;  ZeU.,  " Linn.  Ent.,''  vi.,  p.  400  (1852) ;  Sta.,  "  Cat.," 
snpp.  p.  13  (1861);  H.-Sch.,  "  Sys.  Bearb., »'  v.,  p.  382,  supp.  fig.  19  (1856); 
Thomps..  **Ent.  Wk.  Int.."  ii.,  p.  108  (1857) ;  Sta.,  "  Man.,"  ii.,  p.  446  (1869)  ; 
Jord.,  •♦  Ent.  Mo.  Mag.,"  vi.,  p.  160  (1869) ;  Stand,  and  Wocke,  "  Cat.,"  2nd  ed., 
p.  346  (1871) ;  Cuni  y  Mart.,  **  Cat.  Lep.,"  p.  204  (1874) ;  Hein.  and  Wocke, 
"Schmett.  Deutsch.,"  iii.,  pt.  2,  p.  810  (1877) ;  Biitt.,  "  Stett.  Ent.  Ztg.,"  xli.» 
p.  473(1880);  Frey.  "Lep.  der  Schweiz."  p.  432  (1880);  Snell.,  **De  Vlind.," 
u.,  pt.  2,  p.  1067  (1882) ;  Teich,  '•  Btett.  Ent.  Ztg.,"  xlv.,  p.  214  (1884) ;  Sorhgn., 
" Kleinschmett.  Brandbg.,"  p.  9  (1886);  Cambr.,  "Ent.,"  xx.,  p.  326  (1887); 
Tutt,  "Young  Nat.,"  x.,  p.  166  (1889);  Sooth,  "Ent.,"  xxii.,  p.  36  (1889); 
Tatt,  "  Brit.  Nat.,"  i.,  p.  263  (1891) ;  "  Pter.  Brit.,"  p.  78  (1896);  Meyr.,  "  Trans. 
Ent.  Soo.  London,"  p.  486  (1890);  "Handbook,"  etc.,  p.  431  (1896);  Hofmn., 
"  DeatBoh.  Pter.,"  p.  122  (1896) ;  Stand,  and  Beb.,  "  Cat.,"  3rd  ed.,  p.  70  (1901) ; 
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Barr.,  ''Lep.  Brit.  Isles,"  ix.,  p.  396,  pi.  417,  fig.  4  (1901);   Chapmn.,  "  Tnns. 
Ent.  Soc.  London,"  p.  133  (1906). 

OBioiNAii  DESCHiimoN. — AlU  aoterioribas  rofo-griseis,  laciniis  niveo- 
bistrigatis,  digito  tertio  setaceo  non  atro-sqaamaio.  (Forewings  reddish- 
grey,  with  two  snow-white  transverse  lines  across  the  lobes,  the  3rd 
plamule  bristle-like,  without  black  scales)  (one  male  and  three  females) 
Ids,  1839,  p.  277.'^   The  smallest  pi ame,  even  less  than  P.  micradactylus. 
In  colour  and  markings  it  appears  similar  to  the  species  related  to 
P.  hieratii  (section  h  of  the  genus),  but  differs  essentially  in  that  the  fore- 
wings  are  fissured  more  than  to  the  middle,  that  the  lower  lobe,  like  the 
upper  lobe,  is  quite  bristle-like,  and  that  the  3rd  plumule  is  quite  without 
the  black  scale-tufts  in  the  fringes.     It  belongs,  therefore,  to  the  same 
section  as  P.  pentadactylus,  from  which  it  is  distinguished  by  its  short,  but 
very  long- spurred,  legs.     Body  brownish -grey.     Upper  margin  of  the 
eyes  white.     Antennas  brownish,  with  a  white  longitudinal  line,  and 
with  short  bristle-like,  somewhat  erect,  threads  on  the  joints  in  both 
sexes.     Palpi  much  longer  than  the  head,  curved  upwards,  slender, 
whitish,  with  a  brown  longitudinal  line  on  the  side ;    the  apical  joint 
slender,  rather  long,  projecting  horizontally,  brown  beneath.      Leg3 
shorter  than  usual.    Goxse  brownish  dust-colour;  the  four  hinder  ones 
whitish.     Femora  on  one  side  silvery- whitish,  on  the  other  brownish, 
with  white  lines;!    tibiaB   white,  with  a  brownish  longitudinal  line, 
thickened  at  the  ends  with  brownish  scales;  those  on  the  hind  tibi» 
are  conspicuous  by  their  white  terminations.     Tarsal  joints  silvery- 
white,  brownish  at  their  ends.    Abdomen,  upper-  and  undersides,  with 
interrupted,  and  partially  extinguished,  silvery  lines,  f     The  narrow 
forewings  fissured  to  more  than  the  middle,  brownish -grey,  on  the  inner 
margin  just  before,  and  at,  the  fissure,  with  crowded  whitish  scaling. 
The  two  lobes  have,  at  the  commencement  of  the  second  and  third 
thirds,  a  broad,  somewhat  faint,  silvery-white  transverse  line,  which 
runs  on  the  costa  into  the  fringes.      Fringes  blackish,  here  and  there 
with  whitish  spots,  with  which  that  before  the  apex  of  the  inn^ 
margin  of  the  Srd  plumule  contrasts  well.     Hindwings  pale  brown, 
with  rather  long  grey  fringes;   the  fringes  at  the  apex  of  the  3rd 
plumule  whitish.     All  the  plumules  very  narrow,  the  two  first  as  long 
as  two-thirds  of  the  total  length  of  the  hindwings.     I  took  eight 
examples  of  this  species  (and  could  have  taken  more  if  I  had  not  merely 
considered  them  remarkable  on  account  of  the  situation  and  small  size) 
near  Frankfort-on-the-Oder,  at  the  end  of  July,  on  a  peat-moor,  where 
I  also  collected  Tipula  fasciatxi,  Chrysops  sepulchralU,   and  Tabanut 

*  Yet  another  species  has  a  resemblance  to  didactylut,  which,  however, 
immediately  falls  away,  when  one  observes  the  long,  narrow,  3rd  plumnle  of  the 
hindwings  entirely  destitute  of  the  black  scale-tufts,  wherefore,  also,  I  did  not  at 
all  take  it  into  consideration  above.  It  is  like  the  very  smallest  didactyU,  and  has,  in 
common  with  this  species,  and  with  Pterophorus  ifistis^  the  long  hind  tibial  spurs,  the 
longest  in  the  whole  genus ;  its  palpi,  however,  are  different  from  those  of  both 
species.  I  took  eight  examples,  of  which  my  collection  only  retains  four,  on  a 
peat-moor  near  Frankfort,  at  the  end  of  July.  It  is  named  Pterophortu  peUudvah 
Zell.  (atnaurodactylus^  in  liU.)^  and  should,  still  less  than  P,  trUtiSf  be  considered 
in  connection  with  Degeer's  or  Linn^'s  didaetylut  (Zeller,  I«u,  18B9,  p.  277). 

f  This  description  is  taken  from  Zeller's  own  copy  (in  Nat.  Hist.  Museum 
Library);  both  the  paragraphs  marked  f  are  "?''  in  Zeller's  handwriting,  aztd 
unterbrochen  (= interrupted)  is  deleted,  verloschen  (= extinguished  or  funt) 
being  substituted. 
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plebejus.      According  to  news  from  Herr  Fischer  v.  Roslerstamm,  this 
plume  occurs  also  near  Berlin  (Zeller,  his,  1841,  pp.  86G-867). 

Imago. — 12mm.-16mm.  Forewings  fuscous-brown,  with  very  deep 
€left,  the  lobes  narrow  and  pointed;  the  costa  narrowly  blackish  to  the 
first  lobal line ;  two  bright,  shiny,  silvery-white,  transverse  lobal  lines; 
apices  of  lobes  also  white;  discal  area  thickly  sprinkled  longitudinally 
with  white  scales;  a  small  white  fissural  spot  at  end  of  fissure,  directly 
above  a  tiny  black  one ;  fringes  fuscous,  with  white  streaks  (sometimes 
«dged  with  black)  terminating  the  transverse  lines,  and  at  the  apex ; 
several  crowded  short  black  scales  towards  centre  of  upper  and  lower 
edges  of  fissure.  The  hindwings  very  deeply  cleft;  dark  fuscous; 
fringes  not  quite  so  dark  as  the  plumules ;  there  is  no  trace  whatever 
of  any  scale-tuft,  or  isolated  scales  of  a  specialised  character,  on  the 
8rd  plumule.* 

Sexual  dimorphism. — The  ^  s  are  distinctly  larger  than  the  $  s, 
averaging  from  2mm.  to  8mm.  more,  with  much  longer  and  more  slender 
abdomina,  wider  wings,  and  generally  with  somewhat  darker  ground- 
colour, and  more  abundant  silvery-white  scales.  The  paludum 
in  the  Frey  Coll.  also  show  distinctly  the  smaller  size  of  the  $  . 
Bankes  writes  {in  litt.),  "  Although  both  sexes  vary  considerably 
in  size,  there  is,  on  the  whole,  a  marked  difference  between 
them  in  this  respect,  the  females  averaging  about  2mm.  smaller 
in  wing-expanse  than  the  males.  In  my  lengthy  series  of  second- 
brood  specimens,  all  captured,  tbe  alar,  exp,  of  the  latter  runs 
from  18mm.  to  15'5mm.,  while  that  of  the  former  is  only  12mm.  to 
18*6mm.  I  have  little  doubt  that  the  individuals  of  the  first  brood, 
of  which  I  have  not  sufficient  for  useful  comparison,  would,  in  both 
sexes,  average  rather  larger  than  those  of  the  second,  and  my  only  $  of 
the  earlier  brood  expands  14-5mm.,  although  none  of  the  few  first-brood 
^  s  before  me  measures  more  than  15mm.  The  ?  s  seem  a  little  variable 
in  colour,  but  my  limited  number  of  representatives  of  this  sex  are, 
on  the  whole,  rather  lighter  and  brighter  than  the  ^s,  the  brown 
ground  colour  showing  a  stronger  tendency  to  be  tinged  with  reddish. 
Owing  partly  to  this,  and  partly  to  the  white  markings  being  more 
concentrated  because  the  wing  expanse  is  smaller,  the  females,  in 
general,  present  a  rather  more  variegated  appearance,  and  remind  one 
more  of  0.  parvidacU/lus  than  do  the  males.  The  sexes  can  be  easily 
separated  by  a  glance  at  the  abdomen,  that  of  the  ^  being  long, 
slender  throughout,  especially  anteriorly,  and  appearing  broader 
terminally  than  elsewhere,  while  that  of  the  $  is  rather  shorter, 
markedly  stouter,  and  of  a  totally  different  shape,  being  of  greatest 
girth  somewhat  behind  the  middle,  and  tapering  thence  gradually 
towards  the  thorax,  and  rapidly  towards  the  anal  extremity.  In 
addition,  there  arise  on  the  abdomen  of  the  male,  shortly  before  the 
termen,  which  they  surround,  six  separate  tufts  of  hair-scales,  viz,^ 
two  subdorsal  (long),  two  lateral  (short),  two  ventral  (long),  projecting 
obliquely  outwards  and  backwards.  A  view  from  above  frequently 
shows  clearly  the  tips  of  the  two  subdorsal  tufts  on  either  side  of  the 
tip  of  the  termen  proper,  which  is  seen  between  them  at  a  somewhat 


*  This  is  absolutely  true  of  every  specimen  we  have  seen  in  different  collections, 
bat  Chapman  observes  that,  in  some  bred  specimens,  there  are  sometimes  three 
or  four  scattered  scales  of  the  **  toft "  set.     We  have  never  seen  such. 
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lower  level.     These  remarkable  tufts  of  hair-scales  are  absent  from  the 
abdomen  of  the  female." 

Variation. — The  imagines  are  variable  in  size,  the  larger  specimens 
looking  also  much  wider-,  as  well  as  longer- winged.  The  groand 
colour  varies  somewhat,  an  occasional  example  being  quite  bright  brown 
(tinged  with  reddish)  rather  than  duU  fuscous-brown  ;  the  quantity 
of  white  scaling  on  the  costa,  and  in  the  discal  area  also,  varies 
considerably,  some  specimens  occasionally  having  quite  a  white  discal 
area ;  in  one  example  under  observation,  the  white  is  very  much  more 
developed  on  the  loft,  than  on  the  right,  forewing.  The  continuation 
of  the  inner  lobal  line  over  the  lower  lobe  is  also  at  times  somewhat 
ill-developed,  but  the  actual  amount  of  variation  does  not  appear  to 
be  very  great  or  very  marked.  Bankes  observes  {in  Ittt.)  that  the 
moths  vary  but  moderately  in  colour,  but  the  sexes  show  con- 
siderable difference  in  size,  good-sized  ^s  expanding  15mm.,  whereas 
good-sized  $  s  only  expand  18mm.  Barrett  observes  that  Yorkshire 
specimens  are  much  larger  than  those  taken  elsewhere,  but,  as  only  two 
Yorkshire  examples  are  known,  the  data  hardly  warrant  such  a 
sweeping  generalisation.  Hofmann  writes  {DU  Deutsch.  Pteroph,,^. 
170):  *' The  distribution  of  the  markings  is  quite  similar  to  that  of 
the  species  of  Oxyptilus.  The  ground  colour  grey-brown  at  the  base, 
with  white  scaling  forming  an  indistinct  longitudinal  stripe ;  on  the 
costa,  likewise,  a  few  white  scales.  Inner-marginal  spot  and  discoidal 
spot  white  (sometimes  indistinct).  The  inner-marginal  spot  is  bordered, 
towards  the  base,  by  a  more  or  less  strongly  expressed  short  black- 
streak.  Immediately  before  the  fissure  there  is,  in  the  (height)*  neigh- 
bourhood of  the  costa  of  the  lower  lobe,  a  black  spot,  and  a  white  spot 
above  it  (fissural  spots).  Across  the  lobes  run  two,  often  indistinct, 
white  transverse  lines,  which  are  continued  into  the  dark  brown  costal 
fringes.  At  the  extreme  apex  these  (the  fringes)  are  white,  and  cat 
below  by  a  narrow,  deep  black,  longitudinal  dash.  On  the  inner 
margin  of  the  upper  lobe  the  fringes  are  brownish,  with  a  strong  black 
dash  bordered  on  each  side  by  white  just  before  the  apex,  which  cuts 
through  the  whole  length  of  the  fringes  (in  contrast  with  Oxyptilm, 
where  the  dash,  at  the  situation  named,  cuts  only  through  the  basal 
line  of  the  fringe,  and  is  often  very  small  or  altogether  absent).  Under 
the  white  transverse  line  are  a  few  white  scales,  and  also  on  the  inner 
margin  of  the  upper  lobe,  and  besides,  between  these  situations,  there  are 
some  broad  black  scales.  The  fringes  of  the  lower  lobe  are  brown,  at 
the  extreme  apex  white,  with  several  single  black  scales,  at  the  base,  on 
the  costa,  as  well  as  on  the  inner  margin,  and  with  a  broad  white  dash 
below  the  outer  transverse  line,  bordered  with  black  towards  the  base, 
which  cuts  the  whole  length  of  the  fringes.  Below  the  first  transverse 
line  the  fringes  of  the  inner  margin  are  sometimes,  for  their  whole 
length,  cut  through  with  white,  but  more  narrowly  than  below  the 
outer  band,  and  beset  with  single,  coarse,  white  scales.  This  second 
white  dash  is  bordered  outwardly  with  black  scales.  Hindwings, 
together  with  the  fringes,  grey,  only  at  the  apex  of  the  8rd  plumule 
are  a  few  white  hair-scaJes.  Underside  grey ;  the  white  dashes  in  the 
fringes  of  both  lobes,  as  well  as  the  outer  transverse  line  on  the  upper 

*  Hofmann  has  Hdhe  (= height),  hat  I  suspect  this  most  be  a  misprint  far 
Nahe  (= neighbourhood)  (Sich). 
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lobe,  distinct ;  1st  plumule  of  the  hindwings,  especially  towards  the 
apex,  beset  with  broad  white  scaling.  Head  and  thorax  brown-grey ; 
palpi  the  same,  on  the  lower  edge  of  the  second  joint  white ;  the  third 
joint  outwardly  brown,  inwardly  white ;  antennaa  brown  on  the  edges, 
with  fine  white,  somewhat  erect,  scaling,  indistinctly  white-ringed 
towards  the  apex.  Thorax  yellow-^rey ;  coxss  brown,  the  middle  ones 
outwardly  bordered  with  white.  Femora  brown,  bordered  with  white 
on  both  sides.  Fore  and  middle  tibise  brown  above,  white  below,  only 
slightly  thicicened  at  the  extremities;  Hind  tibiae  white,  before  the  base 
of  the  spurs,  to  a  greater  or  less  extent,  brown,  and  thickened  with 
brown  scales.  Spurs  very  long,  brown  above,  white  below.  Tarsal 
joints  white,  at  the  apices  of  the  joints  more  or  less  extensively  brown. 
Thorax,  behind,  yellowish -white.  The  1st  abdominal  segment  on  both 
sides  broadly  whitish.  Abdomen  brown,  with  interrupted  white  longif 
tudinal  lines  on  the  back  and  below,  on  the  2nd  and  8rd  segments  very 
long.  The  long,  wedge-shaped,  brown,  anal  tuft  of  the  S  is  bordered  above 
by  two  brown,  below  by  two  shorter  white,  scale- tufts."  In  the  Frey 
collection  the  Bremgarten  specimens  are  of  a  pale,  grey-brown,  tint, 
clearly  marked  with  white,  transverse,  lobal  lines,  and  white  fringe-streaks 
towards  the  apex  of  the  upper,  and  the  inner  margin  of  the  lower,  lobe 
of  the  forewings.  The  median  part  of  the  forewings  paler,  very 
thickly  scaled  with  grey ;  one  example  much  browner  than  the  rest. 
From  the  Eatzensee  are  two  quite  brown  specimens,  a  ^  and  $  ,  the 
$  very  small.  From  Bunzen,  three  similar  specimens,  two  S  s  and 
one  2  9  the  latter  also  small ;  the  ^  s  particularly  well-marked  with 
clear,  white,  and  complete  lobal  lines,  the  apices  of  the  lobes  of  the 
forewings,  and  those  of  the  plumules  of  the  hindwings,  being 
exceptionally  well-tipped  with  white. 

COMPABISON   OF   BuOKLEBIA   PALUDUM  WITH   ITS  AliLIES. — ^Vcry  cloSCly 

resembling  Pterophorus  siceliota,  but  easily  recognised  by  the  antennsB, 
which  have  no  rings.  It  differs  much  from  baptodactylus  by  the  hind 
lobe  of  the  forewing,  which  is  not  white-coloured,  the  white-banded 
front  lobe,  etc.  (Zeller). 

Egolatino. — The  egg  is  laid  (in  confinement)  on  the  petioles  of 
the  glands  near  the  margin  of  the  leaves  of  Drosera  rotundifolia ;  this 
was  sufficiently  frequent  to  suggest  it  as  the  situation  preferred. 
They  were  also  laid  on  the  undersides  of  the  leaves,  on  the  petioles 
and  on  the  dead  flower-stalks  of  the  previous  year,  and  even  on  the  peat 
beside  the  plant  (Chapman).  A  $  captured  near  Wareham,  Dorset,  on 
August  28rd,  1904,  refused  to  oviposit  on  Narihedum  osnifragum,  at  first 
supplied  to  her,  but,  when  given  a  green  seed-head  of  Drosera  rotundi- 
folia, she  laid  altogether  fourteen  eggs  on  its  calyces,  branchlets,  and 
stem,  before  dying  on  August  dOth.  [Although  Drosera  rotundifolia,  from 
its  well-known  peculiarities  of  structure,  etc.,  and  carnivorous  habits, 
seemed  so  unlikely  to  be  the  foodplant  of  Buckleria  paludum,  1  had 
suspected,  ever  since  1890,  that  it  might  be  so,  from  having  then 
noted  it  as  apparently  the  only  possible  foodplant  which  was  common 
to  the  spots  known  to  me  for  the  insect.  A  thorough  search,  however, 
on  this  and  other  plants,  in  1891  and  subsequent  years,  produced  no 
result,  doubtless  owing  to  the  great  abundance  of  Drosera  and  the 
scarcity  of  the  larva.]  The  details  of  the  egglaying  were  as  follows : — 
Single  ovum  laid  August  2drd,  1904,  by  2  (no.  1)  caught  near  Wareham, 
Dorset,  August  20tb,  1904.     Single  ovum  laid  August  28rd,  1904, 
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by  $  (no.  2)  caught  near  Warefaam,  Dorset,  August  20th,  1904.  Single 
ovum  laid  August  2drd,  1904,  by  $  (no.  8)  caught  near  Wareham, 
Dorset,  August  20th,  1904.  These  three  2  s  M  died  after  laying 
a  single  Qgg  each,  one  egg  being  attached  to  the  paper  of  the  cardboard 
box,  while  the  other  two  were  dropped  as  the  moths  were  expiring. 
Two  ova  laid  August  26th,  1904,  by  2  caught  near  Wareham,  Dorset, 
August  28rd,  1904.  Fourteen  ova  laid  August  26th-80th,  1904,  by  ? 
caught  near  Wareham,  Dorset,  August  28rd,  1904.  All  these  ova  were 
sent  to  Dr.  Chapman  (Bankes).  Chapman  writes :  "  My  observations 
began  in  August,  1904,  when  I  received  several  eggs  from  Mr.  Bankes, 
laid  by  $  s  captured  near  Wareham,  Dorset.  I  find  from  my  notes  that 
2  s,  taken  August  20th,  laid  eggs  from  which  two  larvsB  hatched  on 
August  80th,  and  from  a  $ ,  captured  August  28rd,  two  larvc 
hatched  on  September  6th.  A  further  supply  of  eggs  was  received 
on  August  81st.  The  first  larvae  that  hatched  were  placed  on  all 
sorts  of  bog-plants  obtainable  near  Reigate,  but  without  result,  and 
when  these  were  finally  placed  on  the  Drosera  plants,  sent  by  Mr. 
Bankes,  they  were  already  rather  exhausted.  It  was  on  August  81st, 
1904,  that  the  plants  of  Droseia  arrived,  along  with  sixteen  eggs  on  the 
same  date.  Some  of  these  eggs  were  laid  loosely,  two  were  on  leno, 
and  the  rest  on  a  flower-stalk,  or  rather  fruit-head,  of  Drosera,  A 
curious  point  is  that,  of  the  August  81st  eggs,  those  separate,  and  one 
on  the  muslin,  hatched ;  the  others  on  the  muslin  proved  infertile  and 
did  not  change  colour.  Those  hatched  September  6th ;  the  eggs  oo 
the  seed-stem  are  still  (14th)  unhatched ;  they  changed  colour  a  day 
or  two  later  than  the  others,  and  their  hatching  was  expected  about 
the  8th,  but  they  make  no  sign.  The  young  larvae  inside  have,  since 
that  date,  been  obviously  mature.  The  eggs  remain  free  from 
shrinking,  mould,  or  other  sign  of  death  or  decay,  and  give  the 
impression  of  intending  hibernation.  On  September  16th,  1904,  the 
remaining  eggs  were  still  unhatched,  and  they  ultimately  proved  to  be 
dead"  (Chapman).  Moths  that  were  confined  over  growing  Drosera  in 
June,  1905,  with  a  view  to  eggs,  never  got  caught  by  the  plants  except  on 
one  occasion,  when  a  moth  escaped  only  by  losing  a  leg  caught  in  the 
glue ;  another  moth  fell  on  a  leaf,  where  it  died,  and,  being  left  there, 
was  largely  enveloped  by  the  leaf  after  a  few  days.  Some  moths  thus 
confined,  between  June  18th-29th,  1905,  laid  eggs  in  confinement,  one 
was  detected  beneath  a  leaf -petiole,  another  attached  to  a  gland-stalk 
at  the  margin  of  a  leaf,  and  so  on.  On  June  17th,  1905,  South  also 
obtained  a  pairiug  in  confinement,  the  $  remaining  alive  some  days 
over  the  foodplant ;  she  laid  eggs  on,  and  around,  the  foodplant ;  it 
was  from  the  eggs  thus  obtained  by  South  and  Chapman  that  our 
knowledge  of  the  life-history  of  the  summer  brood  was  obtained. 

Ovum. — Bright  yellow  at  first,  becoming  afterwards  duller  in  tint. 
It  is  oval  in  any  longitudinal  section,  circular  in  any  transverse  one. 
Its  length  is  0'88mm.,  and  its  diameter  0*24mm.  It  has  very  li^ge, 
bold,  sculpturing,  consisting  of  a  net-work  of  ribs  enclosing  irregular 
polygons.  The  ribs  are  broad,  about  one-third  of  the  width  of  the 
enclosed  hexagons  (or  as  may  be).  The  diameter  of  the  cells  is  about 
0*02mm.,  of  a  cell  and  one  wall  about  0*026mm.  (Chapman). 

Habits  of  larva. — Autumn^  winter,  and  spring  larva:  The  first 
larvaa  that  hatched  (two  on  August  80th,  1904,  from  eggs  laid  by  $  8 
taken  August  20th)  were  placed  on  all  sorts  of  bog-plants  obtainable 
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near  Reigate,  but  without  result,  and  when  these  were  finally  placed 
on  Drosera  plants  sent  by  Bankes,  they  were  already  exhausted,  and 
only  three  ultimately  survived  ;  these  seemed  more  at  home  on  the 
Drosera  than  on  anything  yet  tried;  one  placed  on  a  leaf  was,  however, 
in  process  of  digestion  next  morning ;  the  others  had  disappeared 
somewhere,  apparently  in  the  hearts  of  the  little  plants.  A  new  set  of 
€ggs  began  to  hatch  on  September  6th  (from  eggs  laid  by  a  $  captured 
August  2drd);  much  time  was  spent  in  watching  the  young  larvsB  on 
the  plants ;  none  were  placed  amongst  the  glands  on  the  leaves,  but 
the  largest  of  the  unexpanded  leaves  was  selected.  They  eventually 
got  down  towards  the  centre  of  the  plant,  and  became  much  more  quiet 
and  sluggish  there,  but  still  on  the  move.  The  next  day  none  of  them 
could  be  found.  September  14tA ;  Looked  at  occasionally ;  nothing 
could  be  made  of  the  Drosera  plants,  but  to-day  a  careful  examination 
shows  a  small  pile  of  frass,  near  the  centre,  in  two  of  the  plants. 
Another  shows  nothing,  and  in  the  fourth  is  a  living  larva  of  paludum^ 
a  little  grown,  but  out,  exposed,  and  looking  sluggish.  September  \^th: 
On  one  plant  a  small  larva,  by  the  conspicuousness  of  its  darkish 
tubercles,  in  its  second  skin,  is  seen  down  amongst  the  leaf-stems  just 
outside  the  central  heart,  covered  by  a  slight  web  of  silk,  and  this  a 
little  obscured  by  some  frass.  On  another  plant  a  small  larva  is 
exposed  in  about  the  same  situation  ;  this  one  is  well-fed  up  in  first 
£kin.  Sejjtember  17th:  The  larva  under  the  web  has  thickened  it,  both 
with  silk  and  other  material  (frass  ?),  so  that  he  is  now  invisible.  On 
another  plant  the  exposed  larva  is  now  quite  fat,  in  first  skin,  but  is 
still  exposed.  September  22nd :  The  cocoon  is  still  firm  and  opaque, 
its  strong  structure  leads  one  to  suppose  it  is  for  hybernation.  It  is 
placed  between  an  outer  dying  leaf-stalk  (of  a  not  thriving  plant)  and 
the  central  bud-bulb,  and  the  adjacent  leaf,  on  its  inner  side,  looks  as  if 
dying  at  the  tip,  from  being  eaten  or  excavated ;  this  is  the  only  point 
to  suggest  that  the  larva  is  feeding.  The  '* exposed"  larva,  though 
looked  for  every  day,  has  been  invisible  since  the  17th,  and  it  was  feared 
something  might  have  happened  to  it;  to-day,  however,  it  is  out, 
crawling  over  the  minute  leaves  of  the  leaf-bud  in  the  centre  of  the 
plant;  no  trace  is  seen  (of  course,  without  pulling  the  plant  to  pieces)  of 
-where  it  spent  the  interval.  It  is  now  in  the  second  instar.  September 
24th:  A  plant,  in  which  a  larva  was  placed,  September  6th,  and  of 
which  no  trace  could  since  be  found,  although  the  plant  has  been 
examined  most  carefully  nearly  every  day,  when  examined  to-day, 
was  found  to  have  on  it  a  larva  in  second  skin,  which  was  constructing 
a  silken  web  over  itself  at  the  side  of  the  central  bud,  and  close  to  the 
base  of  a  larger  leaf.  No  trace  of  any  of  the  work  of  the  larva  in  the 
interval  can  be  found.  The  larva,  found  on  the  17th,  has  thickened  its 
vreb,  and  pellets  of  frass  are  conspicuous  on  its  upper  surface.  The 
larva  can  still  be  faintly  outlined  beneath.  The  first  larva  is  quite 
invisible.  October  22nd :  The  three  inhabited  plants  are  not  looking 
flourishing;  two,  which  have  the  largest  green  centres,  have  the  cocoons 
as  last  described ;  the  third,  however,  has  only  a  small  central  bit  of 
green,  and  there  is  a  new  and  larger  cocoon  on  the  other  side  of  this 
from  the  original  one,  that  does  not  look  much  different ;  the  new 
cocoon  is  still  imperfect,  and  one  glimpse  was  got  through  it  of  the 
black  head  of  the  larva  moving  about,  and  apparently  spinning,  and 
again  of  the  body  of  the  larva,  of  which  no  details  appeared,  but  it 
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was  decidedly  larger,  and  of  a  flesh  tint.     It  is  unfortunate  that 
the  larva  was  not  seen  when  on  the  move,  and  transferred  to  a 
better  plant,  and  a  description  of  it  taken.    The  presumption  is  that  it 
'  is  now  in  its  third  skin.      October  2ith :  This  larva  is  found  crawling 
about  outside  to-day.     It  may  be  merely  in  seibond  stage,  although 
two  days  since  noted  as  being  presumably  in  the  third  (see  infra). 
October  27th:  The  larva  was  found  to  have  made  some  slight  spinning. 
Yesterday  (October  26th)  the  spinning  formed  a  fairly  complete  coooon, 
with  some  black  dots  of  frass,  and  to-day  it  is  more  dense,  and  the 
larva  is  completely  hidden.    November  20th:  Larva  (no.  2)  noted  27th, 
remains  in  statu  quo.     Another  (no.  1)  is  found  to-day  to  have  begun 
a  new  tent;  it  is  still  somewhat  visible  through  the  silk,  and  can  be 
seen  to  be  fat,  and  larger,  if  anything,  than  no.  2  at  its  spinning,  but 
no  details  are  discernible.     No.  8  has  its  cocoon  wet,  from  water 
soaking  up  the  plant ;  on  this  plant  the  central  bud  is  wet,  as  it  is  not 
in  plants  of  1  and  2.     The  cocoon  does  not  look  very  satisfactory,  and 
possibly  the  larva  inside  is  not  doing  very  well.     December  lOcA,  1904: 
No.  2  (of  November  20th)  is  found  to-day  outside  its  tent,  on  the 
move,  and  opportunity  taken  to  describe  it.    It  does  not  seem  to  have 
grown,  or  to  be  in  feeding-humour — moves  very  sluggishly.      January 
14eA,  1905 :  Not  liking  the  look  of  my  plants,  I  examined  them ;  the 
first  was  dead,  remains  of  a  larval  head  detected;  the  second  was  alive» 
but  no  trace  of  larva  could  be  found ;  the  third  contained  a  larva, 
which  was  preserved,  lest  worse  befall  him.     He  seemed  much  as> 
described  at  the  last  entry.     The  cavity,  containing  his  cocoon,  was 
excavated  towards  the  heart  of  the  button,  or  bud,  of  the  plant,  several 
of  the  small  undeveloped  leaves  (?)  being  well  eaten  into.     This  bud 
was  preserved  in  formalin.     When  the  cocoon  was  removed,  the  eaten 
portion,  or  rather  what  was  not  eaten,  formed  a  small  hollow,  into 
which,  or  on  to  which,  the  cocoon  would  just  fit.     This  closed  the 
campaign  with  the  1904  eggs.    It  appeared  from  this  that  the  young 
larva  feeds  somewhere  in  the  centre  of  the  plant  as  an  internal  feeder, 
and  finally  makes  a  cocoon  in  the  heart  of  the  plant  for  hybernation. 
The  one  cocoon,  of  which  I  made  the  most  satisfactory  examination, 
consisted  of  a  cavity,  the  greater  part  of  which  was  excavated  out  of 
the  material  of  the  outer  leaves  of  the  centre  bud  (winter  bulb),  and 
completed  by  a  silken  cover.    This  renders  it  certain  that  some  of  the 
central  material  of  the  plant  is  eaten  ;  but  for  this,  my  experience  in 
1905  would  have  led  me  to  suspect  that  the  young  larvae  fed  on  the 
leaves,  as  those  of  the  summer  brood  do.     The  larvae,  in  their  first 
instar,  on  the  leaves,  are  often  very  difficult  to  see  and  find,  even  when 
one  is  sure  they  are  there,  so  that,  in  my  ignorance,  in  1904, 1  might 
easily  have  overlooked  them.    I  am  still  inclined  to  suspect  that  it  is 
possible  that,  in  the  first  instar,  they  feed  on  the  leaves,  in  the  same 
way  as  the  summer  brood  do,  and  only  descend  to  the  centre  of  the 
plant  in  the  second  instar.     Against  this  is  the  fact  that  the  young 
larvae  directed  their  wanderings  to  the  centre  of  the  plant,  and  that 
the  centre  was  found  to  have  afforded  a  good  deal  of  food  material. 
The  note  in  describing  one  larva,  as  to  the  presence  of  secondary  hairs 
(October  22nd),  and  the  surmise  that  it  was  in  third  instar,  agrees 
with  later  observations ;  it  is  probable  that  this  larva  was  endeavour* 
ing  to  complete  its  cycle  without  hybernating,  and  really  was  in  the 
third  instar,  as  the  second  instar  larvae  do  not  show  any  secondary 
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hairs.  This  larva  probably  perished  earlier  than  the  others.  So  the 
matter  remained  tor  further  investigation  in  1905.  The  larva,  like  so 
many  of  the  Platyptiliid  division  of  the  *<  plumes/*  clearly  hybemates 
full-grown  in  its  second  instar,  and  ought  to  be  discoverable  in  the 
spring  in  its  further  stages.  I  owe  it  to  Mr.  South  that  I  was  able 
to  visit  a  locality  for  the  species,  and  to  continue  the  observations  in 
1905.  Of  course  I  did  not  quite  know  what  to  look  for,  but,  as  good  luck 
would  have  it,  the  discovery  of  the  larva  in  the  spring  proved  fairly 
easy.  May  dlst,  1905  :  Accompanied  Mr.  South  to  a  locality  in  the 
Esher  district  of  Surrey,  where  Drosera  is  found,  and  where  B. 
paludum  had  been  taken,  and  searched  for  larvae  of  B.  paluduntj  and 
found  about  a  score.  The  first  specimen  was  found  seated  on  the 
underside  of  the  petiole  of  a  leaf  of  Drosera.  It  was  nearly  full-grown, 
and  was  of  about  the  length  of  the  petiole.  This  will  give  some  idea  of 
the  size  and  state  of  the  plants,  which  were  growing  on  peaty  ground 
amongst  heath,  and  apart  from  Sphagnum ;  most  of  them  were  very  small, 
with  the  leaves  lying  flat  to  the  ground,  the  one  above  noted  being  a  fine 
specimen,  about  twice  the  size  of  the  majority.  There  had  been  a 
drought  for  a  considerable  period  before  this,  and  the  ground  was  by  no 
means  boggy.  The  small  size  was  more  probably  due  to  drought  than  to 
the  period  of  the  season.  A  fine  plant  would  be  85mm.  across  only, 
majority  25mm. -80mm.,  and  some  only  20mm.,  and  even  less.  The 
remaining  larvae  were  found  in  various  positions,  some  on  the  petioles, 
some  under,  and  some  on  top  of,  the  leaves,  and  some  sitting  across  the 
centre  of  the  little  plants.  In  no  case,  either  in  the  field,  or  in  various 
observations  afterwards  at  home,  did  a  larva  place  himself  on  the  top 
of  a  sound,  healthy,  leaf.  They  seemed  on  the  whole,  however,  to  be 
rather  reckless  in  the  way  they  moved  about  amongst  them.  Their 
hairs  probably  protect  them  against  contact  with  the  leaf-glands, 
unless  they  actually  walk  over  them.  They  would  eat  any  part  of  the 
plant,  least  frequently,  however,  attacking  the  central  bud.  The  most 
usual  point  of  attack  was  the  margin  of  the  leaf,  approached  by  the 
larva  seated  on  the  petiole  or  beneath  the  leaf,  and,  in  several  cases,  the 
attack  was  continued  till  the  whole  leaf  was  eaten,  and  a  portion  of  the 
petiole  also.  In  one  or  two  cases  the  larva  attacked,  and  ate,  the 
glandular  processes,  until  it  had  cleared  the  middle  of  a  leaf,  which 
then  formed  its  resting-place.  Twice  a  larva,  looking  for  a  place  to 
pupate,  escaped  from  a  flower-pot  by  crossing  the  water  in  the  saucer, 
80  that  they  are  probably  able  to  deal  wiih  the  habitat,  when  flooded, 
without  much  injury.  The  larva  is  a  brownish-red  above,  varying 
from  rather  dark  to  a  bright  rosy  colour,  and  sometimes  with  some 
greenish  shades ;  beneath,  it  is  green.  The  dorsal  tubercles  are  darker 
and  more  rosy,  and  retain  a  bright  rose-colour,  whilst  the  rest  of  the 
larva,  when  fixed  for  pupation,  becomes  quite  green;  the  colour 
involves  not  only  the  tubercles,  but  a  little  of  the  base  around  them, 
especially  behind.  The  hairs  are  long,  and  slightly  clubbed,  or  rather 
flattened  at  the  end,  and  so  the  ends  reflect  light  so  as  to  look  larger ' 
than  they  actually  are.  The  resulting  appearance  of  the  larva  is  that 
it  looks  very  much  like  some  aspects  of  the  Drosera  leaf,  sometimes 
the  hairs,  sometimes  the  red  tubercles,  suggesting  the  glands,  and  their, 
supports,  on  the  Drosera  leaves,  and  the  general  tone  of  colour  is  much, 
that  of  the  green  leaf  seen  through  the  forest  of  rosy  hairs.  In  looking  [ 
for  a  larva,  a  slightly  edgewise  view  of  a  leaf  often  suggests  a  larva^ 
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and  a  larva  is  probably  easily  overlooked  by  its  close  assimilation  tar  the 
plant.  The  larva  taken  were,  for  the  most  part,  in  their  last  skins,  and 
their  measure  was  7mm.,  and  a  large  or  well-stretched  one  8mni.  long. 
Several  were,  however,  in  the  previous  skin,  and  one  so  small  that  I 
took  it  to  be  in  the  antepenultimate.  This  was  probably  erroneous* 
The  following  day,  June  1st,  several  fixed  themselves  for  pupation, 
etc.  Summer  larvae — June  26tA-28tA,  1905 :  Eight  larvs  hatched 
from  eggs  received  from  Mr.  South,  and  were  pla^,  each  on  a  plant 
of  Drosera,  on  petioles  low  down,  in  the  belief  that  they  wanted  to  go  to 
the  central  bud.  June  29th :  Four  of  these  larvse  are  now  easily  seen,  in 
the  centre  of  a  leaf,  leisurely  eating  the  very  short-stemmed  hairs  and 
glands  that  occupy  that  position ;  one  has  already  cleared  a  little 
circle  of  more  than  his  whole  length  in  diameter.  The  intestinal 
contents  look  dark.  One  concludes  that  these  eggs  are  most  naturally 
placed  that  are  on  the  stem  of  the  glands  at  the  margin  of  a  leaf.  One 
observes  also  that  the  Drosera  is  infested  by  an  Aphis.  This  is  of 
interest,  as  bearing  on  the  supposed  immunity  of  the  plant  from  insect 
attack,  due  to  its  insectivorous  habit.  Such  immunity  would  appear  to 
be  a  fiction.  July  2nd :  These  larvflB  clear  the  centre  of  the  leaf  of  the 
short  stems  and  glands  that  occur  in  that  position,  leaving  the  longer 
marginal  ones  alone ;  the  little  larva  itself,  even  when  grown  a  little, 
is  very  inconspicuous  and  difficult  to  find.  With  a  lens,  the  cleared 
central  portion  of  the  leaf,  with  red  frass  scattered  over  it,  is  easily 
seen ;  but,  without  a  lens,  the  red  frass  gives  very  nearly  the  same  tone 
to  the  leaf  as  the  glands  do,  so  that,  except  by  very  close  scrutiny, 
nothing  unusual  presents  itself.  This  morning  one  larva  is  found  to 
have  changed  its  skin,  and  appears  to  be  eating  the  cast  skin.  The 
moult  occurred  near  the  centre  of  the  leaf,  where  the  feeding  was  done ; 
the  only  protection  by  way  of  web,  tent,  or  any  other  shelter,  being  a  few 
threads  spun  across  the  tops  of  the  adjacent  glands,  making  a  flimsy, 
and  almost  invisible,  cover.  The  larva  has  a,  relatively,  rather  large 
head,  and  the  hairs  are  about  as  long  as  the  larva  is  thick,  and  look 
dense  and  crowded  together.  The  larva  is  still  pale  and  transparent- 
looking,  but  the  eye-patch  is  densely  black,  the  dorsal  tubercles 
(not  the  hairs)  are  dark,  and  the  dorsum  has  a  pale  ruddy  tint; 
the  longer  hairs  are  slightly  clubbed  at  their  tips.  In  the  first 
skin,  the  larva  grows  a  good  deal,  but  remains  very  colourless, 
or  rather  transparent,  the  dark  intestinal  contents  being  conspicnous, 
and  the  only  coloration  being  a  denser  white  round  the  bases  of  the 
dorsal  tubercles.  July  Srd:  Two  larvaB  (of  the  eight  that  hatched 
from  Mr.  South's  eggs),  that  had  gone  a-missing,  are  now  seen  to  have 
hidden  themselves,  and  still  are  in  unopened  leaves  amongst  the 
undeveloped  glandular  hairs,  with  which  their  interiors  are  folL 
The  leaves  are  now  slightly  opened,  and  frass  is  very  evident.  These 
larvsB,  therefore,  went  into  incompletely-expanded  leaves  in  order  to 
eat  the  glands ;  these  were  not,  however,  probably  functionally  active 
at  this  stage.  July  Sth :  A  small  larva  (very  young  in  second  skin) 
had  wandered  off  in  the  test-tube,  in  which  I  had  put  it  for  observation, 
and  was  probably  hungry.  I  put  him  on  the  petiole  near  the  base  of 
a  vigorous  leaf,  on  which  the  red  glands  had  each  a  large  globule  of 
gum.  He  walked  very  deliberately  to  the  base  of  the  leaf  (upper  side), 
apparently  spinning  a  web,  and  also  searching  carefully  from  side  to 
side  ;  at  length  he  arrived  at  the  gland-hairs,  which,  next  the  petiole. 
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are  deflexed  down  it ;  these  he  carefully  examined  on  each  side  of  his 
way,  even  moving  qaite  to  the  side  of  his  proper  track ;  his  method 
looked  as  if  he  contemplated  climbing  up  them.  The  largest  are  about 
three  times  his  length  (2mm.),  but  actually,  when  he  reached  as  far  as 
he  could  without  removing  more  than  one  pair  of  prolegs  from  the 
leaf,  he  withdrew,  and  continued  his  march.  At  length  he  got  nearer 
the  middle  of  the  leaf,  and  found  that  his  reaching-up  process  brought 
him  to  the  glandular  top  of  the  hair.  This,  the  red  knob  and  trans- 
parent gum,  is  thicker  than,  and  in  bulk  nearly  one- third  that  of,  the 
larva.  I  watched  him  demolish  one  of  these,  which  he  did  rather 
quickly,  and  make  considerable  inroads  on  another.  The  gum,  which 
is  thick  and  glairy,  and  draws  out  into  threads,  was  eaten ;  he  got  his 
legs  into  it,  and  ate  the  stuff  off  his  legs,  and  also  ate  up  the  portion 
drawn  out  between  them ;  he  did  not,  however,  appear  to  completely  clean 
his  legs,  yet,  shortly  after,  they  were  certainly  quite  clean,  and  the  gum 
was  removed ;  though  he  worked  at  one  side  only,  it  disappeared  also 
from  the  other.  Possibly  the  elasticity  of  the  gluey  stuff  pulled  it  off, 
bat  I  was  certainly  puzzled  to  know  how  several  legs  got  quite  clean  in 
some  mysterious  way.  He  ate  up  the  red  knob  of  a  size  about 
equal  to  his  own  head.  He  left  the  green  gland-stem.  In  attacking 
the  second  gland,  he  appeared  to  get  the  front  of  his  head  into 
the  gum,  and  drew  it  out,  showing  the  front  of  his  head,  and  his  legs, 
to  be  involved  in  it.  He  ate  away,  however,  quite  unconcernedly,  and, 
though  again  I  saw  no  definite  cleaning  process,  he  was  apparently 
quite  clean  immediately  afterwards.  The  gum  stuck  to  his  head  and 
legs  in  such  a  way  as  to  make  it  difficult  to  suppose  they  got  clean 
because  it  did  not  stick  to  them,  nor  did  it  appear  to  be  wiped  off 
against  the  plant.  Up  to  full-growth  in  the  second  skin,  the  food  of 
the  larva  seems  to  be  entirely  the  red  glands  and  their  secretion. 
July  lAth:  Visited  B.  paludum  in  its  habitat,  and  observed  three  larvte, 
two  laid  up  for  second  moult,  and  one  for  a  third.  July  16th:  The 
larvaB  fed  up  in  confinement  have  been  paler  than  the  captured  ones 
of  the  first  brood,  and  also  than  those  taken  two  days  ago.  These 
pale  larvflB  are  green,  with  no  red,  except  on  the  dorsal  tubercle,  as  in 
the  ordinary  newly-changed  pupa,  and  a  pupa  is  without  any  trace  of 
red  whatever.  These  green  larvte  show  very  well  the  greenish-yellow 
subdorsal  lines  (just  dorsal  to  the  tubercle  i  and  ii),  and  also  the 
slightly  oblique  one  below  them.  The  larvsB,  when  small,  were  given 
to  wandering,  if  the  plant  was  not  strong  and  healthy  enough  to 
surround  the  red  glands  with  plenty  of  fluid  gum,  these  glands,  and 
the  gum,  being  their  favourite  (and  only)  food,  unlike  the  winter  brood 
which  eats  the  central  portion  of  the  plant.  Later,  the  larvsB  would 
eat  anything,  being  fond  of  the  flower-buds  and  flower-stems,  and. 
eating  nearly  the  whole  of  the  leaf.  When  nearly  fullfed,  if  the  plant 
was  a  small  one  and  the  leaves  well  demolished,  the  larvsB  would  eat 
portions  of  the  petioles,  and  finish  by  clearing  off  the  young  leaves  and 
central  bud  of  the  plant.  One  or  two  young  larvsB  appear  to  jerk  the 
frass  away,  but,  as  a  rule,  the  frass  remains  where  excreted.  The  young 
larvfB  thus  leave  minute  red  dots,  more  or  less  in  rows  or  groups,  in 
some  degree  replacing  the  devoured  glands  in  the  colour-scheme  of  the 
leaf.  In  its  later  stage,  a  larva  would  sometimes  eat  a  large  quantity 
without  moving ;  this  especially  happens  when  it  takes  to  the  middle 
of  the  plant,  and  can  reach  much  food  without  moving,  a  pile  of  green- 
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black  frass,  about  twice  as  bulky  as  the  larva,  accumulatiDg  in  some 
instances.  All  being  well  with  the  foodplant,  the  larva  has  no  tendencj 
to  move  until  the  time  for  pupation  arrives.  These  detailed  notes  on 
the  progress  of  individual  larvie  were  much  broken  up,  and  rendoed 
of  little  use,  by  the  way  in  which  the  larvsB  succeeded  in  hiding  them- 
selves, as  well  as  by  cases  of  wandering  away  to  another  plant,  really 
getting  lost,  etc.  This  occurred  with  single  larvae,  each  on  a  separate 
plant.  In  several  cases  I  gave  up  the  larva  for  lost,  but  it  duly 
reappeared  again.  These  facts  apply  mostly  to  the  youngest  larvae,  and 
are  the  ground  for  my  suspicion  that,  in  the  autumnal  larvse,  I  may 
have  been  wrong  in  thinking  they  all  fed  only  in  the  centre  of  ^e 
plant,  though  the  extrusion  of  frass  there,  in  one  instance  observed, 
could  only  be  compatible  with  the  larva  being  ensconced  amongst  the 
leaf-buds  of  the  central  rosette.  These  notes  refer  frequently  to  the 
young  larvsB  (first  and  second  instars)  eating  especially  the  glands,  the 
leaves  themselves  being  attacked  only  by  the  older  ones  (in  third  and 
fourth  instars).  It  is  also  noted  that  the  larvsB  eat  their  cast  skins. 
As  to  one  larva,  it  is  described  as  very  green  and  yellow,  with  no  red 
except  the  dorsal  tubercle,  and  that  it  was  on  a  rather  pale  plant  of 
Drosera,  surrounded  by  plenty  of  Sphagnum.  The  identity  of  their 
schemes  of  colour  with  that  of  the  plants,  or  leaves,  they  were  on,  is 
several  times  referred  to  (Chapman). 

Labva. — The  larva  appears  to  have  four  instars.  In  the  Jint 
instar  it  is  without  tubercle  vi,  and  without  skin-points.  In  the  s^^ond 
inatar  it  acquires  these,  and  i  and  ii  acquire  a  common  chitinous  base. 
There  are  no  secondary  hairs.  At  this  stage  it  hybemates,  in  the 
autumnal  brood.  In  the  third  instar  it  acquires  a  small  number  of 
secondary  tubercular  hairs,  making  the  tubercles  into  warts.  In  the 
fourth  instar  it  differs  from  the  third  in  the  secondary  hairs  being  more 
numerous,  but  there  do  not  appear  to  be  any  secondary  hairs  on  the 
general  skin -surface;  vi  remains  a  solitary  hair,  and  there  is  no  indica- 
tion of  secondary  tubercles,  either  on  the  thorax,  or  behind  the  spiracles 
on  the  abdomen ;  i  and  ii  form  one  compound  wart,  though  the  two 
primary  hairs  are  quite  distinct.  The  prolegs  have  six  and  seven 
crochets.  Autumnal  to  spring  larva. — First  instar  (newly-hatched, 
?  September  6th,  1904) :  The  newly-hatched  larva  is  fully  1mm.  in 
length,  when  stretched  out.  Head,  prothorax,  and  anal  plate,  dark,  bat 
not  black ;  hairs  and  bases  dark,  the  rest  white  or  colourless.  Tubercles 
i  and  ii  are  distinct  from  each  other,  but  very  close  together,  i  very 
small,  hair  about  one-sixth  the  length  of  that  of  ii,  which  is  about 
0*06mm.  long;  both  incline  backwards.  The  corresponding  hairs  on 
the  2nd  and  drd  thoracic,  and  the  9th  and  10th  abdominal,  segments 
are  no  less  than  0'20mm.,  0*28mm.,  0'40mm.,  and  0*20mm.  long, 
respectively,  that  on  the  9th  abdominal  segment  being,  in  fact,  as  long 
as  half  the  length  of  the  larva,  when  it  is  not  extended  ;  iii  is  about 
0'17mm.  long,  and  is  directed  forwards;  tubercles  iv  and  y  are  on 
distinct  bases,  but  very  close  together,  rather  more  on  a  level  than 
usual  [the  contrary,  for  example,  of  Amhlyptilia  cosmodactyla  {acantko- 
dactyla)] ,  the  front  hair  0*06mm.,  posterior  0*18mm.,  long.  A  long  way 
below,  about  the  middle  of  segment,  are  two  hairs,  one  about  0-17mm. 
long,  and  the  other,  below  and  in  front  of  it,  about  O'lmm.;  vi  appears 
to  be  absent,  and  there  are  two  of  the  three  hairs  of  vii.  On  the  pro- 
'thoracic  plate,  one  of  the  three  usual  front  hair3  seems  to  be.  absent, 
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{To  he  hound  opposite  Chromo4itho.  piaU  of  BneMeria  paJudum.) 

Fig.  1 . — Egg  magnified  x  56. 

Fig.  2. — Larva  in  1  st  instar  x  30. 

Fig.  3. — Larva  in  2nd  instar  x  20. 

Fig.  4. — Larva  in  3rd  instar  x  14. 

Fig.  5. — Larva  in  4th  (and  last)  instar,  lateral  view  x  8 J. 

Fig.  6. — Larva  in  4th  (and  last)  instar,  semidorsal  view  xSf . 

Fig.  7. — Pupa,  lateral  view  x  8 J. 

Fig.  8. — Pupa,  dorsal  view  X  8 1. 

Fig.  9. — Larva  in  2nd  instar  in  centre  of  leaf.  [In  the  figure  the  conspicnoos- 
nesB  of  the  larva  much  exaggerated ;  correctly  represented  it  would 
hardly  be  visible.]     x  4. 

Fig.  10. — Larva  in  last  instar  feeding. 

Fig.  11. — Portion  of  leaf  as  eaten  by  larva. 

In  Fig.  2,  except  a  dorsal  hair  or  two,  the  setae  shown  are  only  those  of  one 
side — those  of  i  and  ii  together,  iii,  (spiracle  not  shown,)  those  on  iv  and  v  toeether, 
(vi  wanting,)  two  hairs  of  vii. 

In  Fig.  3,  the  tubercles  i  and  ii  of  both  sides  are  shown  ;  vi  present ;  vii 
hardly  visible,  being  beneath  ;  spiracles  hardly  indicated. 

In  Figs.  4  and  5,  the  dorsal  tubercles  of  other  side  only  indicated  by  a  hair  or 
two. 

Fig.  9  almost  impossible  to  show  satisfactorily. 
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and  only  the  long  central  one  of  the  back  row  is  clearly  seen.  Of  the 
usual  four  pairs  of  hairs  on  the  meso-  and  metathorax,  the  third  appears 
to  be  represented  by  one  hair  only.  The  props  of  prolegs  are  about 
0*04mm.  long,  with  three  croohets,  four  on  claspers.  Second  in$tar 
(September  22nd,  1904) :  About  l*5mm.  long;  head  dark,  of  about  same 
width  as  body ;  tubercles  i  and  ii  are  on  one  large  chitinous  base ;  iii, 
iv,  and  v,  are  smaller.  These  bases  have  a  slightly  dark  tint;  the  hairs 
are  long,  ii  nearly  as  long  as  width  of  body,  i  perhaps  a  quarter  of  ii» 
iii  long,  iv  and  v  each  rather  shorter.  The  larva  might  be  described 
as  pale  whitish-fuscous,  with  a  reddish  dorsal  line,  and  another  between 
ii  and  iii,  bat  it  seems  more  accurate  to  say  the  ground  colour  is  pale 
reddish-brown,  and  that  there  is  a  narrow  white  line  round  each  large 
tubercular  plate.  The  larva  being  young,  in  this  instance  i  and  ii 
reach  practically  from  front  to  back  of  segment,  leaving  only  room  for 
the  narrow  pale  line.  The  hairs  are  very  distinctly  thickened  at  the 
tips.  The  larvsB  hybernate  apparently  in  this  instar,  forming  little 
cocoons  amongst  the  small  leaves  of  the  winter  buds.  One  larva, 
however,  in  November,  1904,  apparently  went  on  to  the  Third  imtar 
(but  may  still  only  be  in  the  second)  (October  24th,  1904) :  It  is  fully 
2mm.  long,  head  black,  general  tint  flesh-colour,  made  up  of  white  and 
reddish  markings.  The  tubercles  i  and  ii  are  united  on  one  base ;  ii 
carries  the  longest  hair.  Base  of  hairs,  and  spiracles,  dark ;  Ist  thoracic 
plate  has  a  white  central  line,  with  black  line  on  each  side,  and  a  black 
spot  farther  out.  Each  tubercle  is  surrounded  by  a  white  area;  between 
is  dull  red ;  the  red  area  has  fine  skin-points,  which  are  absent,  or  very 
indistinct,  in  the  white  areas.  Hairs  slightly  clubbed,  that  on 
iii  bent  forwards,  the  front  (upper)  one  of  iv+v  directed  rather 
forwards,  shorter  than  the  posterior,  which  is  directed  outwards. 
The  white  and  red  are,  perhaps,  better  described  as  being  in 
longitudinal  lines,  a  red  dorsal  one,  then  a  broad  white  one, 
including  i  and  ii,  then  a  red  one,  which  has  various  processes,  so 
that  the  description  of  the  white  circles  round  the  tubercles  results 
from  these  taking  circular  arcs,  with  the  tubercles,  spiracles,  etc.,  for 
centres.  But  there  are  other  centres  with  white,  that  are  not  at  present 
occupied  by  tubercles.  On  the  1st  segment  is  a  little  longitudinal 
stripe  of  red,  from  i  forwards,  and,  on  the  thorax,  the  dorsal  and  next 
red  line  are  more  or  less  conjoined.  Under  low  magnification,  the 
thoracic  plate  looks  nearly  black,  and  somewhat  homogeneous  in 
colour.  Inside  i  and  ii  is  a  dark  depressed  spot.  Anal  plate  not  dark. 
[The  larva  is  not  tormented  to  get  a  fuller  description,  but  is  carefully 
placed  on  a  better  plant  in  hopes  of  rearing  it.]  "^  Sa^ne  larva  (Decenxber 
10th,  1904) :  Short  and  thick ;  yellow,  with  very  large  porcellanous- 
white  plates,  or,  perhaps,  is  rather  porcellanous- white  with  certain 
yellow,  or  orange-ochreous,  lines.  The  plates  being  apparently 
surroundings  of  tubercle,  the  tubercle  and  hairs  are  black,  so  that  the 
little  larva  is  a  rather  striking  object  when  closely  examined.  Length, 
when  stretched,  2'7mm.  Taking  the  white  as  the  ground  colour,  there 
is  a  narrow,  dorsal,  orange  line,  a  little  widened  in  front  of  each 
segment,  and  sending  branches,  pale  and  less  conspicuous,  along  the 
-  -  >■ 

*  The  endeavoor  to  describe  this  larva,  without  distarbing  it,  probably  explains 
why  it  is  said  {Tran$,  Ent,  Soc.  Land.,  1906,  p.  186)  to  have  bad  secondary  hairs, 
which  the  farther  note  shows  to  have  been  an  error  (Chapman). 


506  BRITISH   LEPIDOPTBBA. 

front  and  back  margins  of  segment,  so  that  they  are  lost  in  the 
incisions,  when  the  larva  is  not  stretched.    Tubercles  i  and  ii  are  dose 
together,  and  on  a  common  eminence,  and  almost  conjoined.     These, 
and  other  tubercles,  single-haired.      Between  i,  ii,  and  iii,  is  another 
longitudinal,  ochreous,  line.     Bound  i  and  ii  the  surface  is  smooth  and 
porcellanous,  but,  in  front  of  segment,  on  each  side  of  dorsum,  is  an 
area  with  fine  skin-points.     Head  and  spiracles  black.     The  subdorsal 
yellow  line  (between  i,  ii,  and  iii)  sends  down  branches  marking  off  a 
somewhat  square  white  are  around  iii ;  iii  is  placed  slightly  backward. 
Of  iv  -f  y,  the  front  one  (v)  is  the  higher  with  the  shorter  hair.  Hairs  about 
half  the  diameter  of  the  larva  in  length.   Props  of  prolegs  rather  short. 
When  at  rest,  the  incisions  are  deep,  and  the  segments  stand  out  high 
and  cushiony,  with  the  elevation  of  the  tubercles — especially  i  and  ii,  and 
iv  and  v — making  angular  points.     Below  iv+v  is  a  single  hair,  and, 
at  the  base  of  prolegs,  the  usual  three  hairs,  which  are,  however,  very 
conspicuous,  being  black  on  a  white  ground.    On  the  1st  thoracic,  the 
plate  is  rather  dark,  divided  centrally  by  a  pale,  hardly  yellow,  line, 
with,  on  either  half,  a  nearly  central  large  hair,  a  small  one  at  outer 
angle,  and  three  along  front  edge,  a  tbree-haired  tubercle  in  front  of 
spiracle,  and  one  at  base  of  leg.  The  2nd  and  drd  thoracic  segments  have, 
on  either  side,  four  double  tubercles  along  the  middle  of  the  segment,  the 
8rd  with  an  extra  hair  above,  and  behind,  it.     The  prolegs  carry  seven 
crochets  in   a  circle,   incomplete  at  its  outer  margin.      The  black 
crochets  on  tbe  pale  white   base  have  a  very  pronounced  aspect, 
different  from  the  more  usual  pale  brownish  crochets  on  a  yellowish 
base.       Antepenultimate  instar   (May   Slst,   1905 — taken    wild    near 
Esher) :    The  smallest  larva  found  was  just  about  to  moult  for  the 
last  time  but  one.     Its  length  is  4-5mm.,  and  its  longest  hairs  about 
0'6mm. ;  its  general  aspect  precisely  that  of  the  larger  larvfe,  and  the  dis- 
position  of  the  primary  hairs  identical,  though  these  are  not  so  long ;  there 
are  no  secondary  hairs,  however,  to  be  discovered.'^     PemdtimaU  instar 
(May  81st,  1905) :  The  next  smallest  larva  was  about  to  moult  for  the 
last  time;  its  length  about  6mm.;  the  longest  hairs  about  0*8mm.,  and 
there  are  a  good  many  secondary  hairs,  two  or  three  round  i  and  ii,  one 
behind  iii,  and  one  above,  and  behind,  iv  and  v.     These  are  secondary 
tubercular  hairs,  not  skin- hairs,  as  are  also  those  of  the  larva  in  its  last 
skin.   IB inal  instar  (May  Slst,  1905) :  The  f  uUgrown  larva  is 7mm.-8min. 
long,  of  a  form  much  like  that  of  the  larvsB  of  Eucnemidophorus  rhododae- 
tyla  and  Adkinia  zophodactyla,  thickest  about  tbe  8rd  or  4th  abdominal 
segments,  and  tapering  to  either  end,  but,  when  at  rest,  or  feeding,  has  the 
forward  segments  rather  contracted,  so  that  it  looks  thickest  about  the 
metathorax,  and  the  mesothorax  seems  nearly  as  large  ;  in  coloor,  the 
dorsum  is  red,  or  reddish-brown,  or  pink,  with  an  underlying  green  tone, 
the  difference  of  tint  being  due  rather  to  the  attitude  of  the  larva,  and 
the  degree  to  which  it  is  mature,  than  to  individual  variation.     The 
hairs  are  very  long,  and  many  of  them  are  clubbed,  being  some- 
what flattened,  at  the  tips  especially  ;  some  are  dark  with  white  tips, 
which  look  club-like.    The  hairs  transmit,  and  reflect,  the  red  of  the 
larva  and  of  the  hair-glands  of  the  plant,  so  that  the  resemblance  of 
the  larva,  in  some  aspects,  to  a  leaf  is  very  close ;  in  others,  a  leaf,  seen 

*  This  Bpecimen  raises  a  doabt  as  to  whether  the  wintering  larvc  do  not  hate 
five  moults  (an  extra  one  on  leaving  hybernaculom)  (Chapman). 
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edgewise,  may  be  easily  mistaken  for  the  larva  of  which  one  is  in  search. 
This  is  assisted  by  the  lower  surface  of  the  larva  being  green,  separated 
from  the  upper  red  surface  by  a  yellow  line,  sometimes  not  very 
conspicuous  in  tint,  but  in  some  very  bright ;  it  occupies  the  lateral 
prominence  (upper  portion  of  lateral  flange)  which  carries  tubercles  v 
and  iv.  Below  this  is  a  second  flange-like  projection  carrying  vi  (a 
single  hair  directed  forwards),  which  is  marked  off,  above  and  below,  by 
a  rather  deep  sulcus,  and  which  bends  downwards  in  front,  upwards 
behind.  There  are  two  paler  dorsal  lines  just  within  the  dorsal 
tubercles,  rather  curved  outwards  at  the  middle  of  each  segment ;  the 
space  between  them  is  a  rather  greener  pink  than  the  rest  of  the 
dorsum,  due  to  the  dorsal  vessel  showing  somewhat.  There  are  other 
pale  marblings,  especially  a  tendency  to  a  line  through  i  and  ii.  This, 
however,  is  much  interfered  with  by  the  large  size  of  the  combined 
base  of  these  tubercles,  almost  entitled  to  be  called  a  hump,  which  is 
of  a  dark  dense  red  that  extends  a  little  beyond,  especially  behind,  the 
hump.  This  red,  which,  at  that  stage,  becomes  a  brighter  pink, 
persists  when  the  larva  is  laid  up  for  pupation,  when  all  the  rest  of  the 
larva  has  become  green.  The  lateriJ  yellow  line  is  abdominal  only, 
the  same  region  of  the  thorax  is  pink.  There  is  a  pale  (yellow)  spot 
in  front  of  iii,  and,  below,  there  is  a  pink  shade  in  the  green  (yellow  ?) 
under-surface,  above,  behind,  and  below  vi,  which  stands  out  on  a 
yellow  eminence,  as  does  also  the  eminence  of  the  three  hairs  at  base 
of  prologs.  The  larva,  at  rest,  is  about  l*lmm.  thick,  whilst  the  dorsal 
hairs  (ii)  are  about  l*6mm.  long  ;  legs  nearly  colourless;  pale  (colour- 
less) prolegs,  tall,  slender,  with  bulbous  ends ;  hooks,  wanting  on  outer 
aspect,  seven  or  eight  in  number,  nine  on  claspers  (Chapman). 
Quiescent  stcuje  preceding  pupation  (June  6th,  1905) :  The  larva  has  the 
depressed  dark-coloured  spots  on  the  scutellum.  The  spiracles  are 
very  low  for  a  plume  larva,  almost  flush  with  skin-surface ;  they  are 
narrowly  rimmed  with  black.  There  is  a  fine  coat  of  spicules  on  the 
skin,  but  no  trace  of  scattered  secondary  hairs,  only  a  few  small 
additional  hairs  attached  to  the  wart-like  groups  into  which  the 
primaries  have  evolved.  Tubercles  i  and  ii  form  a  conjoined  wart  on  all 
segments  from  mesothoracic  to  8th  abdominal ;  there  are  no  accessory 
(supernumerary)  groups  behind  these  on  meso-  and  metathorax,  as  is 
usual  in  the  species  that  develop  warts,  neither  are  there  any  behind  the 
spiracular  tubercles.  The  hairs  are  noticeably  knobbed  at  tip.  Judging 
by  the  silk  threads  spun  about  among  the  hairs,  it  seems  questionable 
if  this  larva  would  not  attempt  some  sort  of  silk-spinning  before 
pupation,  and  form  a  slight,  at  any  rate  theoretical,  cocoon  (Bacot). 
Summer  larva: — First  instar  (July  7th,  1905)  :  Rather  over  1mm. 
long,  whitish-green,  almost  transparent.  Head  black,  thoracic  plate 
dark,  as  well  as  bases  of  tubercles  and  anal  plate.  Each  tubercle  has  a 
distinct  plate,  larger  than  the  mere  hair-base.  Tubercles  i  and  ii  are  on  a 
common  base,  as  are  also  iv  and  v ;  the  hairs  are  black.  The  thoracic 
plate  has  three  hairs  of  the  same  length  in  front ;  central  of  back  series 
very  long,  other  two  short.  Single  hair  in  front  of  spiracle.  On 
the  2nd  and  8rd  thoracic  segments  are  the  usual  four  pairs  of  tubercles 
on  each  side,  each  pair  on  a  single  plate,  and  the  third  pair  apparently 
possesses  a  third  hair  on  the  same  plate.  The  head  has  a  very  long 
hair  on  the  centre  of  each  side  of  the  front  of  the  cranium.  The  long 
hairs  on  the  head,  and  the  1st  and  2nd  thoracic  segments,  about 
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O'lSmm. ;  hairs  on  ii,  iii,  and  iv,  on  abdominal  segments  aboat  0*lmm. 
Points  of  hairs  white,  and  apparently  clubbed.  Towards  moult,  ^ovs 
some  reddish  tinting  between  the  tubercles.  Second  instar:  2mm. 
long ;  hairs  white,  arising  from  black  points,  more  clubbed  and  pro- 
portionally shorter  tban  in  first  skin.  No  secondary  hairs.  The 
tubercles  are  on  distinct  largish  plates  of  a  faint  cinereous  tint,  and 
round  them  is  a  whitish  shade,  as  of  a  porcellanous- white  thickening  of 
the  skin ;  the  rest  is  a  pale  brownish-red,  forming  a  dorsal  band,  a  line 
along  the  posterior  border  of  each  segment  giving  a  branch  forward 
(and  obliquely  upwards)  between  ii  and  iii,  and  between  iii  and  spiracle. 
There  is,  however,  some  variation  in  tint  and  extent  of  red  marking, 
either  in  different  specimens,  or  according  to  different  degrees  of  maturity. 
The  central  hair  on  the  head  is  still  long.  The  first  and  thinl 
posterior  hairs  of  thoracic  plate  are  very  short  compared  with  the 
long  second  one,  the  outer  one  of  the  front  row  is  also  long.  The 
prothoracic  plate  is  paler,  with  dark  marbling  on  each  side  of  the 
central  suture,  and  the  dark  spot  between  the  second  and  third  hairs  is 
distinct,  rather  nearer  the  posterior  margin  of  the  plate.  The  prespira- 
cular  tubercle  has  three  hairs,  and  there  are  tbree  hairs  on  the  third 
tubercle  of  the  meso-  and  metathorax  ;  i  on  the  9th  abdominal  is  very 
small,  but  is  quite  visible.  The  anal  plate  carries  six  hairs  on  either 
side.  The  spiracles  are  black,  but  not  very  large  or  prominent.  Third 
inatar:  8*5mm.  long,  before  feeding  much;  it  has  now  quite  the  adult 
f<  plumage,"  though  the  secondary  hairs  are  fewer  and  much  smaller 
than  in  the  final  instar.  The  tubercles  are  on,  or  rather  form,  almost 
raised  humps.  The  secondary  hairs  are,  four  on  i+ii>  two  or  three  of 
them  very  small  and  inconspicuous,  one  on  iii,  none  on  iv+ v,  or  on 
vi.  These  secondary  hairs  are  white,  and  clubbed.  The  primanea 
arise  from  black  points,  are  ochreous,  with  white  clubbed  tips.  The 
skin-points,  wanting  in  the  first  instar,  transparent  and  sparse  in  the 
second,  are  now  abundant.  The  tubercular  areas  are  free  from  them, 
tbese  areas,  which  probably  correspond  with  the  earlier  tinted  scuta  which 
are  not  present  now,  have  a  little  differentiation  of  colour,  and  texture, 
to  mark  them  off  from  the  surrounding  skin.  The  larva  is  still  very 
transparent  and  flimsy-looking.  The  white,  under  the  tabercles, 
seems  subcutaneous,  as  does  also  the  red-brown  of  the  dorsal  stripe, 
and  of  a  great  part  of  the  rest  of  the  larva.  The  red  is,  however,  in 
marks  or  marblings,  and  not  in  continuous  streaks.  The  two  hairs 
on  the  head  and  on  the  mesothorax  are  long,  but  only  a  little  longer 
than  the  longer  ones  on  the  abdomen.  The  longer  hairs  are  from 
0'85mm.  to  0*4mm.  long,  not  quite  three  times  as  long  as  the  others,  as 
in  previous  instar.  The  prolegs  are  long  props,  slightly  bulbed  at  the 
end,  and  with  seven  dark  crochets  round  the  inner  margin.  The  six 
eyespots  are  very  prominent,  more  than  hemispheres.  The  head  is 
translucent,  with  ochreous  marblings.  A  large  black  mark  under 
the  eyespots,  but  three  of  them  escape  it,  or  seem  to  do  so,  at  certain 
angles,  and  look  quite  white.  There  is  a  short  hair,  ventrally,  close  to 
the  middle  line  on  the  abdominal  segments  without  prolegs,  probably 
present  in  other  instars,  though  not  noted.  The  last  joint  of  the  true 
legs  is  markedly  long  and  slender  (Chapman). 

FooDPLANT. — Drosei'a  rotundifolia  (Bankes).  The  food  plant,  Z>ro«0ra 
rotnndifolia  (and  probably  the  other  forms;  I  found  many  larv®  on  D. 
rotundifolia^  but  the  Dorset  plants  varied  somewhat  towards  intermedia)^ 
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is  one  that  was  probably  never  before  suspected  to  support  a  lepidopterous 
larva,  and  was  therefore  never  searched,  except  by  Bankes,  for  that  of 
this  species.  The  prevailing  idea  is  that  the  plant  devours  insects,  and 
though  this  is  undoubted,  it  now  appears  that  to  assume  that  insects 
would  not,  and  could  not,  also  eat  it,  is  to  fall  into  a  plausible, 
but  false,  method  of  reasoning.  Nevertheless,  it  comes  as  somewhat 
of  a  surprise  to  find  that  a  lepidopterous  larva,  without  any  special 
means  of  protection,  but  simply  acting  in  the  ordinary  larval  manner, 
attacks  it  with  entire  impunity.  No  doubt  it  avoids  walking  over,, 
and  especially  resting  upon,  the  gluey  glands,  but  it  does  this, 
apparently,  merely  because  it  has  no  need  to  do  so,  and  the  glands 
with  their  secretion  are  certainly  favourite  items  of  its  food, 
especially  when  it  is  small  (Chapman). 

Pupation. — FuUfed  larvaB  found  in  the  Esher  district.  May  81st, 
1906.  The  following  day,  June  1st,  several  fixed  themselves  for 
pupation,  one  on  the  underside  of  a  Drosera  leaf,  another  on  a  thread 
of  heath-stem.  On  June  2nd,  several  more  fixed  themselves  up ;  one 
pupated  this  afternoon.  By  June  8rd,  7  a.m.,  two  are  now  in  pupa. 
The  rapidity  with  which  they  finish  feeding  is  apparently  great.  The 
temperature  of  the  last  day  or  two  has  been  about  70°F.  On  June 
16th,  the  last  larva  pupated  (Chapman).  Of  four  larvaB,  taken  by 
Mr.  South  on  May  81st,  he  remarks  that  one  was  suspended  when  he 
found  it  "  head  downwards  from  its  anal  attachment  to  a  slender  twig 
of  heather.  Another  was  on  the  middle  of  the  crown  of  its  foodplant; 
neither  of  them  changed  its  position,  but  they  are  now  pupas  in  the  exact 
places  they  occupied  as  larvae,  when  I  came  across  them.  A  third  larva 
had  pupated  on  a  heather-twig,  and  the  fourth  had  pupated  on  the 
flat  rim  of  a  fern-pan,  in  which  I  set  the  foodplants.  A  curious  fact 
in  connection  with  this  last  larva  is  that,  although  I  had  twice 
removed  it  from  the  rim  of  the  pan,  it  succeeded  in  getting  its  own 
way,  and  became  a  pupa  on  the  spot  it  had  fixed  upon,  and  there  it 
now  remains."  The  larva  seeks,  for  pupation,  a  bit  of  slender,  upright, 
stem,  the  ideal  position,  possibly,  being  the  dead  stem  of  ]ast  year'a 
flowers ;  a  slender  bit  of  heath  will  serve;  one  of  mine  pupated  on  the 
underside  of  a  leaf  of  Drosera^  and  Mr.  South  met  with  one  that 
pupated  across  the  centre  of  the  foodplant.  But  a  bit  of  dead  grass- 
like stem  is  what  the  larva  prefers  ;  no  fewer  than  three  selected  the 
only  piece  of  this  material  in  one  of  my  tins,  and  a  fourth  fixed  itself 
at  its  base,  being  crowded  off  by  the  previous  tenants.  Of  six  in  this 
tin,  the  two  others  selected  slender  stems  of  heath.  The  larva  will 
take  a  horizontal  position,  and  does  not  much  mind  which  side  is  up, 
but  appears  to  prefer  one  with  dorsum  upwards.  When  it  obtains  it& 
pupal  position  on  a  vertical  stem,  it  always  fixes  itself  head  downwards 
(Chapman). 

Pupa. — The  change  before  pupati6n  in  the  larval  colour  is  very 
marked,  the  whole  larva  becoming  green,  except  the  hump  of  i  and  ii, 
which  assumes  a  conspicuous  dark  rosy-pink.  For  some  time  after 
pupation  the  pupa  has  the  same  coloration,  the  pink  eminence  being 
very  conspicuous,  and  ornamental,  on  the  green  pupa ;  gradually,  however, 
the  colours  change,  the  pink  fades,  and  the  rest  of  the  pupa,  remaining 
green,  acquires  an  overshading  of  faint  ruddy  brown,  disposed,  roughly 
speaking,  in  longitudinal  bands ;  in  one  of  these  the  tubercles  i  and  ii 
still  present  a  slightly  darker  shade,  but  in  only  one  or  two  cases  at 
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jJl  decidedly  so.    The  leDgth  of  the. pupa  is  Q-lmm. ;  width  of  thonx, 
1  'dmm. ;  abdomen,  l'2mm. ;  1mm.  at  about  the  5th  abdominal  segmeot; 
the  2  apparently  a  little  shorter  and  thicker.      The  thickneBS  is  much 
the  same  to  nearly  the  end  of  the  6th  abdominal  segment  (and  wing- 
cases),  whence  it  (in  2mm.)  tapers  regularly  to  a  rather  fine  point,  at 
least  it  does  so,  seen  sideways,  and,  seen  dorsally,  the  thorax  is  wider 
than  the  following  segments,  and  the  tapering  of  the  6th  abdominal 
segment  onwards  is  by  a  curved  outline,  with  sharper  finish  in  the  9th 
and  10th  abdominal  segments.     The  head  in  front  is  rounded,  but  has 
two  lateral  eminences,  and  a  double  (or  two  minute)  frontal  one  between 
them.     Seen  dorsally,  when  the  form  has  been  fully  acquired,  but  the 
pink  colour  of  the  dorsal  tubercles  persists,  it  is  a  most  beautiful 
object,  from  the  elegance  of  its  outline  and  delicate,  but  bright,  colouring. 
The  hairs  are   of  some  assistance  to   the  pleasing  effect.     Before 
describing  the  hairs,  it  may  be  best  to  note  that  there  is  the  usual 
double  dorsal  flange,  or  ridge,   beginning  behind  the  middle  of  the 
mesothorax,  with  a  rounded  eminence,  succeeded  by  a  lower  one,  then 
running  across  metathorax  and  abdominal  segments  in  line  of  tubercles, 
and  ending  with  the  tubercles  on  the  8rd  abdominal  segment.     It  is 
not  high  and  marked,  as  it  is  in  some  '*  plume "  pupsB,  but  is  quite 
definite  and  distinct,  the  tubercles  on  the  following  abdominal  s^^ments 
(4th,  etc.)  are  in  line  with  it,  but  represented  only  in  the  middle  of 
each  segment,  there  being  no  continuous  ridge  between  them.     The 
hairs  on  the  mesothorax  are,  on  either  side,  two  in  line  of  the  dorsal 
ridge  but  in  front  of  it,  and  about  the  distance  apart  that  the  last  one 
is  from  the  initial  hump  of  the  ridge ;  outside  each  of  these  is  again 
another  hair ;  all  equally  spaced,  so  that  there  are  two  rows  of  four 
hairs  across  mesothorax  in  front  of  anterior  end  of  ridge.      The 
prothorax  has  a  row  of  six  hairs  across  it,  three  on  either  side,  and  one 
or  two  of  the  head  (antenna-basal  ?)  hairs  come  into  this  same  dorsal 
view.    These  hairs  are  all  colourless,  and  about  0'7mm.  or  0*8mm.  long 
(two- thirds  thickness  of  pupa).    On  the  head  are,  in  front  abo\e,  two 
hairs  on  each  side,  and  one  on  each  side  below,  above  the  labrum. 
These  are  0*8mm.-0'4mm.  long,  colourless.     On  the  metathorax  are 
two  hairs,  one  on  either  side,  white,  about  0'6mm.  long,  porrected  and 
arising,  at  front  margin  of  segment,  from  the  ridge.     They  appear  to 
correspond  with  the  first  of  the  two  hairs  in  the  following  abdominal 
segments,  which  have  the  same  appearance,  nearly  the  same  len'gth 
and  direction  (porrected),  but  arise  further  back  on  the  segment.    The 
metathorax  has  no  posterior  hair,  as  the  other  segments  have.  The  1st,  2nd, 
8rd,  and  4th,  abdominal  segments  have  each  two  hairs  on  either  side, 
apparently  i  and  ii,  not  arising  very  close  together,  but  still  on  a  common 
eminence,  which,  on  the  1st,  2nd,  and  8rd,  abdominal  segments, 
is  part  of  the  dorsal  ridge,  the  hairs  are  at  an  angle  to  each  other  of 
about  90^  the  first  directed  forward,  the  latter  backwards,  and  increasing 
the  angle  by  a  little  curvature;  the  posterior  one  is  black,  quite  0-6mm. 
long,  whilst  the  front  one  is  shorter  on  each  segment  up  to  the  4th 
abdominal  segment.     On  the  6th  abdominal  segment,  and  beyond, 
there  is  only  the  posterior  one,  on  to  the  9th  abdominal  segment,  where 
it  is  at  posterior  margin  of  segment.    It  has  about  the  same  length 
(0*6mm.)  on  each  segment.    On  these  segments  is  a  little  eminence  and 
scar,  suggesting  where  the  missing  tubercle  i  would  have  been.     On  the 
front  outer  angle  of  metathorax  are  two  minute  Uack  dots.     On  the 


BUGKLBRIA  PALUDUM^  511 

Ist  abdomintd  -cagment,  at  the  same  -plaoe,  -is  a  similar  dot,  with  a 
large,  spiracle4ike,  oval  scar  behind  it,  and  of  a  dark  colour.  Otherwise, 
there  are  no  iisirs,  or  other  structures,  except  the  small  ochreous 
spiracles  down  to  the  subspiracular  flange ;  on  this,  are  two  minute  black 
dots  (iv+ v)  on  the  Brd  to  7th  abdominal  segments;  on  the  8th  abdominal 
segment  there  are,  at  the  same  places,  two  short  (O'Smm.)  hairs.  These  are 
repeated  on  the  9th,  except  that  the  Ist  has  another  just  below  it.  On  the 
10th  abdominal  segment,  one  similar  hair  seems  distinct  from  the  cre- 
mastral  hairs  in  which  it  is  very  close,  and  equally  short,  but  straight. 
The  double  dots,  that  occur  on  the  8rd  abdominal  segment  to  the 
7th  abdominal  segment,  are  forwards,  rather  close  together,  and  behind 
the  spiracle.  More  ventral  on  the  6th,  6th,  and  7th,  abdominal 
segments,  in  fact  ventral,  are,  on  either  side,  two  short  deflexed  hairs, 
vii,  about  0*lmm.  and  0'2mm.,  long;  on  a  pale  line,  between  these  and 
the  subspiracular  flange,  is  a  small  black  dot,  hardly  a  hair,  vi ;  a 
similar  trace  of  iii  is  also  to  be  detected.  On  the  several  lines  of  these, 
viz.,  iii,  iv+v,  vi,  and  vii,  there  are  longitudinal  pale  lines  that  look 
sometimes  like  ridges,  largely  owing,  however,  to  coloration,  but  this 
is  just  so  much  raised  on  the  subspiracular,  iv+v,  line,  that  I  have 
ventured  to  call  it  a  subspiracular  flange.  The  appendages  reach  to  the 
middle,  and  even  to  the  posterior  margin  (in  ^  s  ?),  of  the  5th  abdominal 
segment,  and  look  attached  to  it,  but  are  free  beyond  the  8rd 
abdominal  segment.  The  cremaster  consists  of  two  portions,  a  small 
one  in  the  centre  of  the  9th  abdominal  segment,  and  a  larger  one  on 
the  10th  abdominal  segment.  The  hairs,  together  with  the  dorsum  of  the 
last  two  segments,  are  pinkish,  about  O'lmm.  long,  straight,  or  nearly 
so,  with  a  small  knob  at  one  side  of  the  end,  as  though  a  hook  had 
soldered  itself  to  the  shaft,  to  which  it  had  turned  round.  The  appendages 
are  transparent  green,  with  rather  darker  olive  shading,  beside  the 
wing- veins,  on  the  antennsB  and  first  legs  (Chapman). 

Variation  in  pupa. — The  variation  in  the  colour  of  the  pupa  is, 
first,  in  the  amount  of  pink.  This  tends  to  fade  as  the  pupa  matures, 
and  some  pupae  lose  it  altogether,  becoming  entirely  green.  One  pupa, 
on  the  other  hand,  has  a  dorsal,  a  broad  subdorsal  (through  hump  and 
hair-bases),  and  a  lower  (along  iii  ?),  rose-pink  line,  nearly  continuous 
from  end  to  end  of  the  pupa,  and  is  consequently  a  handsome,  brilliant, 
pupa.  The  depth  of  green  also  varies  a  little,  especially  on  the  wings 
and  appendages,  which  may  be  pale  and  transparent,  or  a  deep  solid- 
looking  green.  A  certain  olive-brown  tint  appears,  as  the  pupa  matures 
for  emergence,  the  eyes,  wings,  &c.,  becoming  black.  One  other  point 
in  the  variability  of  the  pupa  has  regard  to  the  forward  hairs  (i)  of  the 
abdominal  dorsum.  The  most  usual  form  is  perhaps  that  described, 
with  this  hair  on  the  first  five  segments,  and  wanting  in  the  others; 
it  does  not  often  show  any  length  on  5th  segment,  and  is  more 
frequently  wanting  on  4th,  8rd,  or  even  2nd,  and  presumably  may  be 
entirely  absent.  When  absent,  it  is,  however,  usually  represented  by 
more  or  less  of  a  stump,  or  abbreviated  hair,  and  its  site,  when  absent, 
is  marked  by  a  basal  circle  or  point.  It  is  unusual,  however,  as 
happened  in  the  specimen  described,  for  the  hairs  present  to  be  well 
•developed  and  the  rest  to  be  absent,  e.^.,  merely  a  basal  trace  present. 
It  is  more  usual  for  there  to  be  one  or  two  intermediate,  abbreviated, 
hairs,  as  for  example,  1st  and  2nd,  good  hairs,  8rd,  shortened  hair, 
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4Ui,  very  short,  6tfa,  stamp,  6th,  wantiiigy  or  some  such  focmiik 
(GhApman). 

Tun  or  affemmmxcm. — The  speeies  appeftrs  to  be  doable>brooded 
throughout  the  gre&ter  part  of  its  range.    In  Britain  it  oecnxB  in  Jane 
and  Aogost,  each  brood  remaining  on  the  wing  from  two  to  three 
weeks.     Cambridge  says  that,  in  Dorset,  the  first  brood  appears  in  the 
second  week  of  Jane,  the  second,  and  main,  brood,  from  the  beginning 
to  the  end  of  Aagast.     At  the  end  of  May  and  b^finning  of  Jane, 
1869,  at  Ziirich  (Frey) ;  a  fine  specimen  captared,  Aagast  11th,  1908, 
in  a  marsh  at  OUignies  (Grombrogghe).    In  Germany,  there  are  two 
generations,  the  first  at  the  end  of  May  and  beginning  of  Jane,  the 
second  at  the  end  of  Jaly  and  beginning  of  Aagast ;  it  is  reported  in 
Jane,  and  again  in  Aagast,  near  Wiesbaden  (Bdssler) ;    in  May,  and 
again  in  Aagast,  near  Gonstance  and  Ueberlingen  (Meess  and  Spaler); 
it  is  also  recorded,  wifchoat  any  saggestion  of  doable-broodedness — in 
Jaly,  near  Stettin  ;  end  of  Jane  and  Jaly,  near  Friedhmd  (Stange) ; 
in  July,  near  Parchim  (GiUmer);  in  Aagast,  near Bahrenfeld  (Saaber); 
in  June  and  Jaly,  in  Hanover  (Glitz) ;   Jane  and  Jaly,  near  Berlin 
(Pfiitzner);    end    of    Jaly,    near    Frankfort-on-Oder    (Zeller);    and 
mid-June  on  into  Jaly,  in   Silesia  (Wocke).     In  Spain,  in   May, 
at  Barcelona  (Gunl  y  Martorell).     The  following  dates  have  beeo 
recorded  in  this  country :  June  20th,  1857,  near  Grewe  (Thompson) ; 
June    10th,    1865,    at   Woolmer    Forest    (Barrett);    August    23rd- 
September  4th,  1886,  at  Wareham  (Cambridge) ;  August  2drd,  1886, 
in  the  Isle  of  Purbeck  (Digby) ;  August  80th -81st,  1886,  at  Wareham 
(Bankes);  June  Hth-16th,  1887;  again  August  4th-27th,  1887,  at 
Wareham  (Gambridge) ;  August  5th-llth,  1887,  in  the  Isle  of  Purbeck 
(Bankes) ;   August  18th,  1889,  near  Lyndhurst  (Holland) ;    August 
29th,  1889,  at  Wareham  (Cambridge) ;   August  18th,  1890,  in  the 
Isle  of  Purbeck  (Bankes) ;  July  18th,  1891,  on  Thome  Moor  (Porritt); 
June  4th,  1895,  and  following  days,  and  again  August  4th-5th,  1896, 
abundant  at  Wareham  (Cambridge);  August,  1904,  at  Claygate  (Soutti); 
August  20th-28rd,  1904,  at  Wareham ;  August  24th-29th,  1904,  in  the 
Isle  of  Purbeck  ;  June  24th,  1905,  at  Wareham ;   June  28th- July  8th, 
1905,  in  the  Isle  of  Purbeck  (Bankes);  bred  June  15th,  1905,  from 
larvas  collected  in  the  Esher  district  (South) ;  bred  June  18th-29th, 
1905,  from  larvss  collected  in  the  £sher  district  (Chapman) ;   July 
4tb-5th,  1906,  in  the  Isle  of  Purbeck  (Bankes). 

Habits. — South  notes  that,  on  July  25th,  1905,  he  watched  an 
imago  of  this  species  emerge  about  12  o'clock  (noon).  **  When  first 
seen,  about  half  the  insect  was  free  from  the  pupa,  which  was  attached 
to  the  side  of  a  tumbler ;  it  then  remained  perfectly  still,  except  for  a 
slight,  gliding,  forward  motion  which  continued  for  about  three  minutes, 
by  which  time  only  three  segments  remained  in  the  pupal  case ;  then 
all  movefnent  ceased  for  a  few  seconds,  when,  with  a  sudden  jerk,  the 
insect  shot  forward  and  downward,  alighting  on  the  glass  about  two 
inches  from  the  pupa.  All  the  time  it  was  under  observation,  the 
antennae  and  first  pair  of  legs  were  free,  but  perfectly  still."  Chapman 
adds  that  '<  this  describes  very  well  the  habit,  of  this  and  some  other 
plumes  I  have  observed,  of  resting  during  emergence,  and  of  a  good 
deal  of  wing-expansion  taking  place  during  the  process,  so  that  it 
almost  looks  as  if  the  wing  was  extended  by  the  process  of  drawing  it 
out  of  the  pupa-case."  Barrett  says  that  "  the  moth  hides  during  the 
day  among  the  low-growing  herbage — stunted  heather,  bog-asphodel^ 
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cranberry,  and  short  grasses  and  sedges — on  the  boggy  portions  of 
heaths  or  the  edges  of  fens,  but  flies  up,  if  disturbed  by  a  passing  foot- 
step, to  hide  again  at  a  few  feet  distance ;  it  flies  naturally  at  sunset  and 
after."  Bankes  observes  (in  litt.)  that  "  the  imagines,  which  only  fly 
on  very  calm  and  warm  evenings,  flit  about,  amongst  the  herbage  of 
the  bogs  on  the  heath-districts,  like  gnats,  though  with  a  peculiarly 
jerky  flight.  They  come  on  the  wing  some  time  before  sunset,  and 
continue  to  fly  until  about  dusk,  if  the  temperature  remains  high,  but, 
when  it  falls  rapidly  at  sunset,  as  not  infrequently  happens,  their  flight 
ceases  almost  immediately.  Of  the  first  brood,  the  only  example  taken 
by  myself  on  the  wing  was  netted  at  8.40  p.m.,  on  July  8th,  though  I 
secured  a  few  others  by  sweeping,  viz.,  a  $  at  4.80  p.m.,  a  $  at  7  p.m., 
and  a  (7  at  7.80  p.m.,  on  June  24th,  and  a  $  at  7.10  p.m.,  on  June 
28th.  Much  experience  with  the  second  brood,  of  which  1  have 
netted  many  individuals,  August  5th-81st,  shows  that  all  have 
been  captured  between  6  p.m.  and  7.80  p.m.,  the  most  productive 
time  being  from  6.15  p.m.  to  7.15  p.m.,  and  that  their  appearance 
is  not  affected  by  whether  their  haunts  happen  to  be  in  sunshine 
or  in  shadow  at  the  time.  Several  of  both  sexes  of  this  brood 
have  been  taken  by  sweeping  the  herbage  between  7  p.m.  and 
7.80  p.m.,  after  the  flight  was  over.  Of  the  specimens  captured 
on  the  wing,  a  very  large  proportion  (probably  well  over  90%)  are 
males."  Cambridge  observes  that,  '*  on  August  28rd,  1886,  walking 
across  a  bog,  at  the  end  of  the  afternoon,  two  specimens  were  disturbed, 
and  a  careful  search  revealed  several  before  darkness  came  on ;  working 
for  the  species  every  suitable  evening,  the  insect  was  found  scarcely 
ever  to  move  of  its  own  accord  until  about  half-an-hour  or  less  before 
sunset,  and  for  a  very  short  time  after ;  indeed,  of  its  own  accord,  it 
was  seldom  seen  flying,  generally  not  flying  until  disturbed,  when  it 
would  flatter  up,  gnat-like,  among  the  bog-grass  and  rushes,  and  jerkily 
fly  off,  for,  at  most,  a  few  yards,  settling  again  on  a  blade  of  grass, 
with  its  two  long-spurred  hind-legs  stuck  out,  one  on  each  side,  in  a 
very  characteristic  way.  On  some  evenings  it  would  not  fly  at  all ; 
the  most  favourable  kind  of  evening  appeared  to  be  a  quiet,  dewy,  damp 
one,  after  a  bright  hot  day."  In  1887,  however,  his  experience  was 
entirely  different,  for  whereas,  in  1886,  it  appeared  to  fly  for  only  a 
very  short  time  just  before,  and  just  after,  sunset,  yet,  of  1887,  he 
says  {Ent,y  xx.,  p.  826),  **  although  on  some  of  our  finest  and  quietest 
evenings  in  August  scarcely  an  individual  was  seen,  it  did  not  hesitate 
occasionally  to  fly  briskly  in  the  full  blaze  of  a  hot  sun ;  a  moderately  dewy 
evening  appears  to  draw  this  little  moth  out  most  freely,  and  the 
evenings  of  last  August  were  remarkable  for  an  almost  total  absence 
of  dew."  As  pointing  to  the  same  habit,  Bankes  writes  {in  litt.) : 
"  The  six  specimens  taken  in  early  July,  1906,  were,  with  one  excep- 
tion, all  netted  whilst  on  the  wing,  in  bright  sunshine,  over  heath-bogs, 
6.50  p.m.-7.55  p.m.  The  remaining  one  was  swept  up  off  the  herbage, 
growing  in  a  bog  on  the  heath,  at  7.50  p.m."  Holland  writes  {Ent. 
Mo.  Mag.f  xxvi.,  p.  87)  that,  in  a  boggy  hollow,  near  Lyndhurst,  he 
''  netted  two  specimens  of  this  little  plume,  at  dusk,  on  August  18th, 
1889  :  it  was  a  very  windy  evening,  and  this  was  the  only  moth  that 
could  be  found  moving."  In  Pomerania,  near  Stettin,  the  insect  is 
said  to  fly  among  Ledum  palustre  (Biittner) ;  near  Wiesbaden  it  flies 
freely  at  sunset  (Bossier), 
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Habitats. — The  species  appears  to  have  been  first  recorded  in 
Britain  in  1851,  by  Stainton,  who  notes  it  as  having  been  captured  at 
Whittlesea,etc.,  the  preceding  summer,  and  described  it  as  "  considerably 
resembling  parvidactyla^  but  differing  essentially  in  the  deeper  fissara 
and  slender  second  lobe  of  the  anterior  wings,  and  in  the  third  lobe  of 
the  posterior  wings  having  no  black  scales  in  the  cilia  "  (Sit pp.  Cat 
Brit.  Pteroph.y  p.  18).  Several  were  then  reported  to  have  been  taken 
''  on  June  20th,  1857,  in  a  small  moss  a  few  miles  from  Crewe"  {EnU 
Wk,  Intellif^encer,  ii.,  p.  108).  Our  more  recent  knowledge  shows  it  to 
be  confined  to  the  areas  where  Drosera  grows — fens,  mosses,  marshes, 
etc.  It  was  supposed,  half-a-century  ago,  that  the  species  was  con- 
fined, in  Britain,  to  the  fens  of  Huntingdon,  Cambridge,  Norfolk,  and 
Cheshire,  but  it  has  since  been  found  to  have  a  much  wider  distribution. 
<'  In  Dorsetshire,  it  has  never  been  found  except  on  the  heath 
district  on  the  eastern  side  of  the  county,  and,  although  fairly  widely 
distributed  thereon,  it,  of  course,  only  occurs  in  actual  bogs,  or  in 
spots  sufficiently  damp  for  Drosera  rotundifolia  to  flourish,  and  is,  in  any 
case,  excessively  local.  Numbers  of  apparently  suitable  bq^,  where 
the  foodplant  is  abundant,  have  been  worked  altogether  in  vain,  or  have 
only  yielded  the  moth  very  rarely,  and  only  two  spots,  many  miles  apart, 
are  known  to  me  where  it  is  not  really  scarce  *'  (Bankes).  When  first 
taken,  in  Dorset,  in  1886,  near  Wareham,  the  bog  on  which  the  specimens 
were  found  was,  in  some  places,  over  ankle-deep  in  water  (Cambridge). 
Chapman  says  that,  in  the  Esher  district,  the  ground  is  swampy,  and 
not  easy,  in  ordinary  seasons,  to  get  about  on  with  comfort;  it  is  peaty, 
situated  amongst  heath,  and  apart  from  Sphagnum,  but,  at  the  end  of 
May,  1905,  owing  to  the  drought  which  had  lasted  for  a  considerable 
period  before  the  visit,  the  ground  was  not  at  all  boggy,  whilst  the  plants 
of  Drosera  were  very  small,  with  the  leaves  on  the  ground,  some  of  the 
plants  not  being  more  than  20mm.  across.  Barrett  notes  that,  in 
Woolmer  Forest,  the  insect  occurs  in  a  marsh,  flying  among  the  long 
grass,  asphodel,  etc.,  the  imagines  being  difficult  to  see  on  the  wing. 
He  further  notes  it  as  '*  occurring  in  a  small  moss  some  miles  from 
Crewe  "  {teste  Thompson).  At  Lyndhurst  it  occurs  in  a  boggy  hollow 
(Holland) ;  and,  in  Yorkshire,  on  the  open  part  of  Thorne  Moor 
(Porritt).  Frey  records  it  from  turf-moors  in  Switzerland,  e.g.,  on  the 
Biinzen  Moss,  near  Bremgarten,  and  very  rarely  at  Eatzensee,  near  Ziirich. 
In  Belgium,  it  is  recorded  as  occurring  in  a  marsh  at  Ottignies  (Crom- 
brugghe).  In  Germany,  it  was  found  on  a  peat-moor  near  Frankfort- 
on-Oder,  where  Tipula  fasciata,  sepulchralts,  and  Tabanus  plebeius 
also  occurred  (Zeller),  and  is  entirely  an  inhabitant  of  peat-moors  and 
swamps  (Hofmann) ;  it  occurs,  near  Wiesbaden,  in  Pfaflenbom,  in 
marshy  places,  damp  mountain-meadows,  where  Crambus  sylvellus 
occurs,  flying  over  peat-mosses  at  sunset,  in  June,  and  again  in 
August ;  it  was  formerly  common  on  the  meadows  at  Hengberg, 
between  Schlaferskopf  and  the  Aarstrasse,  whence,  however,  it  has 
disappeared  since  the  draining-off  of  the  water  by  the  municipal  water- 
works (Bossier) ;  this  reminds  one  of  Barrett's  statement,  that  it  was 
"  formerly  common  in  the  fens  of  Cambridgeshire  and  Huntingdon- 
shire— Burwell  Fen,  Whittlesea  Mere,  Holme  Fen,  etc. — but,  since  the 
draining  of  the  fens,  it  seems  to  have  died  out  of  these  districts" ;  near 
Hanover,  it  occurs  in  a  marshy  meadow,  behind  Hainholz,  not  rarely 
(Olitz) ;    near  Berlin  (in  the  Grunewald),  on  the  *'Fenn/'  or  peat- 
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swamps  (Zeller);  on  a  moor  near  Carolinenhurst,  not  rare  in  July, 
where  the  moth  is  beaten  out  of  Ledum  palmtre  (Biittner) ;  confined  to 
swamps  and  moors  in  Brandenburg  (Sorhagen);  in  a  peat-swamp  near 
Eiember^,  also  on  the  peat-moors  of  the  Gorlitzer  Haide,  and  near 
Niesky  (Wocke);  on  the  turf -moors  near  Constance  and  Ueberlingen 
(Meess  and  Spuler).  In  Austria,  on  the  turf- mosses,  near  Moosbrunn, 
rarely  (Mann). 

British  looalitibs. — Local  and  confined  to  boggy  places,  but  widely 
distributed.  One  expects  that  it  will  be  found  in  many  places  where  Drosera 

grows.  Gambbidoe  :  Cambridge — Whittlesea  Mere,  the  Fen  district  (Stainton), 
Burwell  Fen  (Barrett).  Cheshire  :  a  moss  near  Crewe,  several  (Thompson).  Dorset  : 
the  eastern  side  of  county — Isle  of  Purbeck,  near  Corfe  Castle  (Bankes),  Stadland 
(Digby),  Wareham  district — Bloxworth  (Cambridge).  Hants  :  Woolmer  Forest 
(Barrett),  Lyndhurst  (Holland).  Hunts:  Holme  Fen  (Barrett).  Surrey:  Haslemere 
(Barrett),  Esher  district  (Chapman),  Claygate  (South).  Sussex  :  near  Arundel 
(W.  H.  B.  Fletcher).     Yorks  :   Thome  Moor,  near  Beverley  (Porritt). 

Distribution.  —  North  Germany,  Lower  Austria,  Switzerland, 
England,    Holland,    Finland,    Livonia,     French    Alps;     Catalonia 

(8taudinger  and  Rebel).  Austro- Hungary  :  Lower  Austria,  near  Moosbrunn 
(Mann),  the  Vienna  district  iteste  Hofmann).  Beloidh  :  Ottignios  (Crombrugghe). 
Germany:  Baden — near  Constance,  Ueberlingen  (Reuttl),  Silesia — Biemberg, 
common,  Gorlitzer  Haide,  Niesky  (Wocke),  Kohlfurt  (Sommer),  Upper  Lusatia — 
near  Neukirch  (M(33chler),  Brandenburg— near  Grunewald  (Sorhagen),  Frankfort- 
on-Oder,  Berlin  (Zeller),  near  Hamburg  (Sorhagen),  Hesse— near  Wiesbaden,  in 
Pfaffenborn,  Hengberg,  between  Schlaferskopf  and  Aarstrasse  (Bossier),  Hanover — 
behind  Hainholz  (Glitz),  Pomerania — Stettin,  Carolinenhurst  (Biittner),  Mecklenburg 
— near  Friedland  (Stange),  near  Parchim,  Hiinken  Moor  (Gillmer).  Holtjlnd  : 
North  Brabant — Breda,  Mastbosch,  [Soeren,  near  Dienen]  (Snellen).  Bussia: 
Livonia  (Teich).  Spain  :  Barcelona  (Cuni  y  Martorell).  Switzerland  :  Katzensee, 
near  Zurich,  Biinzener  Moss,  near  Bremgarten  (Frey). 

ADDENDUM  I  (to  page  319). 

Since  the  portion  of  this  volume  referring  to  the  StenoptiUinae  was  printed 
(antea,  pp.  313  et  seq.),  Mr.  G.  F.  Mathew  has  added  {Ent,  Rec.,  xviii.,  p.  245)  the 
following  species  to  the  British  list. 

Adeinu  GRAPHODACTYLA,  Treltschke. 

Synonymy. — Species :  Graphodactyla,  Tr.,  "  Schmett.  Eur.,*'  ix.,  pt.  2, 
pp.  233-4  (1833) ;  Hofm.,  "Deutsch.  Pteroph.,"  pp.  85-88  (1895) ;  Math.,  **Ent. 
Bee.,'*  xviii.,  p.  245  (1906).  Graphodaotylos,  Zell.,  **  Isis,"  pp.  840-841  (1841) ; 
*•  Stett.  Ent.  Ztg.,»»  iv.,  p.  150  (1843);  ••  Linn.  Ent.,»*  vi.,  p.  370  (1852);  H.-Sch.. 
*•  Sys.  Bearb.,"  v.,  p.  377  (1856);  Frey,  '^Tin.  Pter.  Schw.,"  p.  413  (1856);  StoU., 
*•  Verb,  des  Natur.  Ver.,"  p.  216  (1863);  Hein.  and  Wocke,  ••  Schmett.  Deutsch.," 
iii.,  p.  797  (1870) ;  Glitz,  "  Nat.  Ges.  Han.,"  xxvi.,  p.  51  (1877) ;  Zell.,  •*  Stett. 
Ent.  Ztg.,"  xxxix.,  p.  164  (1878) ;  Mann,  ♦•Verb,  zool.-bot.  Ges.  Wien,"  xxvil., 
p.  500  (1878);  Frey,  '^Lep.  der  Schweiz,*'  p.  430  (1880);  Heller,  **Ber.  Nat.  Med. 
Ver.  Innsb.,"  xi.,  p.  161  (1881).  Plagiodaotylui,  Frey,  «•  Lep.  der  Schweiz," 
p.  430  {in  part)  (1880);  Biittn.,  **  Stett.  Ent.  Ztg.,'*  xli.,  p.  472  (1880) ;  Snell., 
*•  De  Vlind.,"  ii.,  p.  1037  (1882) ;  Snell.  v.  Voll.,  "  Sepp's  Ned.  Ins.,"  2nd  ser., 
vol.  iv.,  p.  188,  pi.  xxxiv.,  figs.  1-13  (1887) ;  Hering,  »'  Stett.  Ent.  Ztg.,"  Iii.,  pp. 
225-6  (1891);  liv.,  pp.  117-120  (1893).  PnenmonantheB,  Biitt.,  *<  Stett.  Ent. 
Ztg.,"  xli.,  p.  472  (1880) ;  [Hofm.,  "Deutsch.  Pter.,"  p.  87  (1895);  Math.,  "Ent. 
Bee.,"  xviii.,  p.  246  (1906).] 

Original  description. — Alucita  graphodactyla.     Alis  anticis  hepa- 

ticis,  striis  longitudinalibas  obscarioribas,  fimbriis  apicis  fissurteque 

albis.     Herr  Freyer,  of  Augsburg,  discovered  this  species,  recognised 

by  me  as  undoubtedly  new  after  careful  comparison,  in  the  larval  stage, 

when  he  was  wandering  among  the  mountains  in  Bad  Ereith,  near 

Tegernsee,  in  the  beginning  of  June,  1828.     The  larvsB  lived  on  the 

yellow  gentian  {Gentiana  lutea)^  in  spun -together  leaves  of  this  plant. 

There  were  usually  ten  to  fifteen  examples  in  one  head.    He  carried 
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them  with  him  and  reared  them.  The  examples  kindly  committed  to 
me  certainly  approach  the  two  previously-described  species  {Ussgeradae- 
tyla  and  calodactyla),  especially  the  latter,  though  I  am  in  a  position  to 
bring  forward  special  constant  characters.  The  size  is  that  of  c^mIo- 
dactyla.  Head  and  thorax  are  brown  ;  the  former  bears  two  fine  white 
longitudinal  lines  above  the  eyes.  The  antennae  are  white,  ringed  with 
brown.  The  abdomen  is  yellow-grey  ;  here  also  are  exhibited  white, 
but  easily  discomposed,  longitudinal  lines.  The  legs  are  grey,  their 
spurs  whitish.  The  fore  wings  are  beautiful  nut-brown,  rayecl  with 
paler  and  darker  longitudinally,  something  like  fossilized  wood.  On 
the  disc  at  two-thirds,  in  front  of  the  usual  fringed  fissure,  lies  a  liver- 
coloured  crescent ;  in  front  of  this,  on  the  main  nervure,  one  notices 
two  distinct  dark  dots,  and  above  it,  towards  the  costa  of  the  upper 
lobe,  the  ground  colour  is  again  nut-brown.  The  costa  is  very  finely 
white-edged,  without  dots.  The  fringes  of  the  hindmargin  are  also 
white,  but,  on  the  inner  margin,  they  become  grey.  One  does  not  here 
notice  any  black  hair-tufts.  The  thrice-divided  hindwings  are  brown, 
their  fringes  duller,  likewise  without  the  distinction  of  scale-tufts. 
All  is  nut-brown  beneath,  though  all  the  margins  are  edged  with 
whitish,  the  fringes  as  above.  We  may  now  look  forward  to  the 
approaching  illustration  in  the  above-mentioned  friend's  valuable 
Neuere  Beytrd{/e  zur  SchmetUrlingskunde  (Augsburg,  at  the  author's,  and 
at  the  bookshop  of  Joseph  Wolflf)  (Treitschke). 

Imago. — 20mm. -24mm.  Fore  wings  brown,  darker  on  the  costa  ;  on 
the  inner  margin,  around  the  fissure,  and  at  the  base  of  the  upper  lobe 
pale  brown-yellow ;  with  black  and  white  scales  arranged  in  longi- 
tudinal rows.  The  inner  marginal  spot  seldom  distinct,  the  discoidal 
spot  nearly  always  present.  The  dots  before  the  fissure  are  smaU, 
separated,  one  lying  directly  under  the  other,  and  separated  from  the 
fissure  by  a  pale,  yellow- brown,  crescent-shaped  space,  sometimes 
dusted  with  white,  which  is  continued  into  the  pale  spot  at  the  base  of 
the  upper  lobe,  by  which  feature  S.  grapfiodactyla  is  easily  distinguished 
from  all  the  other  species  of  the  genus;  the  fissural  spots  are  not  rarely 
continued  in  more  or  less  lengthened  black  streaks.  In  the  upper  lobe 
a  deep  black  longitudinal  dash  usually  lies,  which  is  cut  by  a  fine 
white  oblique  line  extending  into  the  fringes  of  the  upper  lobe.  This 
line  is  only  continued  extremely  rarely  into  the  lower  lobe.  Two  black 
longitudinal  lines  are  generally  present  in  the  lower  lobe ;  all  these 
markings  are,  however,  very  variable,  and  often  only  indicated.  The 
costa  exhibits,  above  the  fissural  spots,  an  indistinctly  outlined,  almost 
triangular,  shade,  which  reminds  one  strongly  of  the  costal  triangle  of 
the  genera  Platyptilia  and  Amblyptilia.  The  costal  fringes  are  more 
or  less  distinctly  white  above  the  light  space  at  the  base  of  the  upper 
lobe,  and  from  the  junction  of  the  pale  oblique  line  of  the  upper  lobe 
up  to  the  apex ;  otherwise  dark  brown.  The  outer  marginal  fringes  of 
the  upper  lobe  are  white,  towards  the  inner  margin  brownish,  at  the 
apex  of  the  lower  lobe  rather  extensively  pure  white,  then  towards 
the  anal  angle  dark  brown,  furnished  on  both  lobes  with  an 
uninterrupted  dark  brown  basal  line,  a  second  chief  distinction  of  S. 
graphodactyla.  Hindwings  dark  brown-grey,  with  yeUowish-grey  fringes, 
which  show,  at  the  apices  of  the  1st  and  2nd  plumules,  an  indistinct 
dark  dividing  line.  Underside  dark  brown-grey,  the  apices  of  the  lobes, 
as  well  as  those  of  the  1st  and  2nd  plumules,  dusted  with  yellowish; 
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the  fringes  at  the  apex  and  outer  margin  of  the  upper  lohe,  as  well  as 
those  of  the  apex  of  the  lower  lobe,  white ;  the  white  oblique  line  of  the 
upper  lobe  often  showing  through  (Hofmann). 

Historical  account  of  species. — Freyer  found  larvaB  in  1828,  from 
which  imagines  were  reared  and  described  by  Treitschke  (anua,  pp.  615- 
516).  Imagines  were  then  taken  by  Fischer  v.  Boslerstamm  and  Mann, 
July  22nd,  1840,  as  they  went  up  the  Schneeberg.  These  were  described 
by  Zeller  (Isis,  1841,  pp.  840-841),  whose  description  reads : 

**  Alia  anterioribus  cinereo-gilvescentibns,  antice  late  laciniisqae  fuscescentibus, 
puncto  geminato  ante  fissuram  litaraque  lacinisa  anterioris  lougitudinali  fuscis; 
ciliis  circa  apicem  albis."  (Forewiogs  mixed  grey  and  fawn  colour,  broadly 
brownish  along  the  costa  and  on  the  lobes  ;  a  double  dot  before  the  fissure,  and  a 
longitudinal  dash  on  the  upper  lobe  black-brown  ;  fringes  white  round  the  apex). 
(One  (f  from  Fischer  von  Roslerstamm's  collection.)  ....  Very  similar  to 
P.  mietodactyluH,  and  might  easily  be  looked  on  as  a  variety  of  the  same  ;  but  an 
uninterrupted  brown  line  runs  round  the  margins  of  both  lobes,  and  the  apex  of  the 
upper  lobe  is  bordered  with  white  fringes  on  both  sides.  Larger  than  most  examples 
of  P.  mietodaetylua.  Head  brown-grey  ;  the  upper  margin  of  the  eye  white,  and 
this  white  colour  extends  round  the  small  fronial  tuft  us  in  P.  mictodaotylus. 
Antennie  very  finely  ciliated,  brown-grey,  with  an  interrupted  whitish  longitudinal 
line,  which  is  especially  broad  and  pale  on  the  lower  portion.  Palpi  formed  as  in 
P.  mietodaetylus,  pale,  whitish  on  the  upperside,  as  well  as  on  the  whole  terminal 

J'oint.  Patagia  brownish-grey  in  front,  brownish-fawn  behind,  body  the  same  ;  this 
las  dark  and  faintly  whitish  longitudinal  lines  on  the  posterior  segments  and 
beneath.  Legs  on  the  upper  parts  pale  yellowish-brown,  once  or  twice  white-lined 
longitudinally ;  the  hind  tibiae  outwardly  pale  brownish,  inwardly  whitish  ;  first 
tarsal  joint  the  same,  the  remaining  tarsal  joints  like  the  tibial  spurs,  white.  The 
upper  spurs  somewhat  longer  than  in  P.  mictodactyluef  not  equal  to  each  other ; 
the  longer  greater  than  half  the  distance  between  its  base  and  the  apex  of  the  tibia ; 
thj9  terminal  spurs  rather  equal,  shorter  than  the  short  upper  spur,  and  equal  to  one- 
third  the  length  of  the  first  tarsal  joint.  Forewings  pale  up  to  the  fissure,  purest 
towards  the  inner  margin,  mixed  with  brown-grey  towards  the  costa,  and  on  the 
costa  quite  darkened  and  brownish.  (Of  a  white  margin  to  the  costa,  of  wliich 
Treitschke  speaks,  I  can  see  nothing.)  In  the  disc  before  the  middle  a  brown  short 
longitudinal  dash.  In  front  of  the  fissure,  and  separated  from  it  by  whitish  scales, 
lies,  in  a  dark  ground,  a  pair  of  dark  brown  dots,  one  just  above  the  other.  The 
base  of  the  upper  lol)e  is  very  pole,  scaled  with  whitish,  and  marked  on  the  costa 
by  a  white  longitudinal  line,  not  present  in  P.  miclodaetylua  ;  beyond  this  the 
ground  colour  becomes  abruptly  dark,  and  remains  so  up  to  the  outer  margin, 
except  that  it  is  scaled  with  white  in  the  neighbourhood  of  this,  and  at  some  distance 
from  this  there  is  a  fine  whitish  transverse  line  (as  in  P.  mictodactyluB  var.  6) ; 
before  the  line  near  to  the  fissure  lies  a  thick  black-brown  longitudinal  dash.  The 
less  dark  lower  lobe  has  two  long,  faint,  blackish-brown  longitudinal  dashes.  The 
margins  of  both  lobes,  as  well  as  the  inner  margin  of  the  wing,  are  bordered  by  a 
fine  black-brown  line  of  scales  which  brings  the  fissure  into  strong  contrast.  The 
fringes  of  the  same  are  whitish,  those  at  the  base  of  the  fissure  blackish  ;  the  apex 
of  the  upper  lobe  is  edged  by  still  purer  white  fringes ;  those  at  the  apex  of  the 
lower  lobe  are  only  whitish,  the  remainder  more  or  less  dark  grey,  on  the  inner 
margin  with  fawn-coloured  scaling  at  their  bases.    Hindwings  brownish-grey ;  the 

Sluroules,  especiaUy  the  first,  a  little  more  obtuse  than  in  P.  mictodaetylus,  and 
arker  margined  in  the  fringes  at  the  apex,  l^nderside  pale  yellowish  grey-brown ; 
the  forewings  with  whitish  scales  towards  the  very  strikinglv  brown-bordered  outer 
margin  ;  on  the  costa  of  the  upper  lobe  lies  a  short,  quite  white,  longitudinal  dash ; 
the  transverse  line  is  curtailed  in  front,  and  fainter  than  on  Uie  upperside.  The 
fringes  much  the  same  as  on  the  upperside.  The  first  plumule  very  pale  fawn- 
yellow,  with  scattered  bi*own  scaling." 

He  then  adds:    '*  Herr  Fischer  v.  Boslerstamm  and  Herr  Mann 

met  with  imagines  on  July  22nd,  1840,  at  the  foot  of  the  Schneeberg, 

not  rarely,  but  considered  them  as  rather  yellowish-brown  specimens 

of  mictodactylusy  and  only  collected  two  examples  for  comparison." 

In  1848  {Stetu  Ent,  Zt^.,  iv.,  p.  160),  Zeller  enumerates  it  among  his 
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captures  in  the  Styrian  Alps.  In  1852,  stating  that  it  was  taken  on 
the  Sommering  on  July  7th-8th,  1842,  he  redescrihed  the  species 
(Linn.  EnU,  vi.,  p.  870)  as  : 

"  Alls  anterioribus  ochraceo-fusccscentibus,  dorso  fissara  plagaqne  lacinis 
anterioriR  gilvescentibus,  striola  media,  puscto  gemino  ante  fissuram  litnraque 
laciniir  anterioris  fuscis,  ciliis  circa  apicem  albis ;  ciliis  digiti  tertii  brevinsculis 
( (T  $  ).  This  species  is  to  be  separated  from  mictodaetylwi  and  ptagiodacti^us,  the 
iDOst  similar  species,  by  the  somewhat  shorter  lobes  of  the  forewiogs,  the  black  pair 
of  fissnral  spots  being  separated  by  a  yellowish  space  from  the  fisanre,  the  pale 
yellowish  space  at  the  base  of  the  upper  lobe,  the  white  fringes  aromid  the  apex  of 
the  same,  etc.  The  fringes  also  of  the  inner  margin  of  the  lower  lobe  are  white 
round  the  apex ;  near  their  bases  they  are  cut  by  a  bro^vn  line,  which  contains  a 
black  spot  at  the  apex  of  the  lobe." 

Zeller  places  this  species  between  platfiodactylufi  (F.-R.),  Stain  ton, 

and  fuscHSf  Eetz.     In  1855,  Herrich-Schafifer  described  the  species 

{Sys.  Bearb,,  v.,  p.  877)  in  his  group  in  which  the  "fringes  close  to  the 

base  have  a  sharp,  brown,  uninterrupted  dividing-line."     He  describes 

the  species  as : 

"  Greyish-red  or  fawn-colour.  The  following  are  black-brown ;  a  dot  in  the 
central  longitudinal  line  of  the  forewings,  two  in  front  o£  the  fissure,  of  which  the 
first  one  extends  in  an  evanescent  manner  to  the  costa,  a  longitudinal  stripe  on  the 
upper  lobe  divided  obliquely  by  a  white  dash,  or  margined  outwardly,  a  white 
longitudinal  dash  on  costa  beyond  two-thirds.  The  terminal  half  of  the  fringes  of 
the  upper  lobe  wholly  snow-white,  those  of  the  lower  lobe  towards  its  apex.  Hind- 
wings  coppery.    Examples  in  F.-R.  collection." 

In  1866,  Frey  quoted  (Tin.  Pferoph.  Schweis,  p.  418)  Zeller's  Liatin 

diagnosis  from  the  Linn,  Entomologitia,  of  1852,  adds  **  9|^"'-9"' "  and 

records  it  for  "  Switzerland  (Ziirich  district)."     Freyer,  in  1858,  notes 

(Neuere  Beit.,  vii.,  pp.  175-6)  that  he  had  not  previously  described  and 

figured  the  insect  himself  (although  Treitschke  had  done  so  from  his 

notes  and  specimens  captured  by  him)  but  that,  having  found  larv»  in 

early  May,  1857,  near  Augsburg,  on  Gentiana  vet^fta,  of  various  ages, 

he  now  supplied  the  omission.     He  then  w-rites  of  the  larva:  •'  Up  to 

the  time  it  is  fuUfed  it  remains  in  the  calyx  of  the  flower,  feeding 

principally  on  the  seed-capsules,  and  is  rarely  found  in  fresh  blooms, 

faded  flowers  being  those  usually  affected,  a  habit  that  greatly  facilitates 

its  discovery*^'.*'     The  imagines  bred  from  these  larvse  are  described  as 

being . — 

'*  Very  near  to  mictodactyla.  Head  and  thorax  ashy-grey ;  the  forewings  moie 
grey-brown,  with  four  bright  grey  nervures  chequered  with  brown.  The  fringes  at 
the  apices  of  the  forewing  are  white  in  the  upper,  and  brown  in  the  lower,  part  of 
the  fissure,  whilst  before  them  are  brown  streaks  and  dots.  At  the  end  of  the  cleft, 
which  is  fringed  with  white,  are  two  black-brown  dots,  which,  with  the  brown  dots, 
form  a  limule,  the  ends  of  which  run  along  the  veins  towards  the  base,  and  join  a 
distinct  brown  spot  in  the  first  third  of  the  forewing ;  in  the  upper  lobe  is  an 
elongate  liver-coloured  spot,  above  and  beyond  which  the  costa  is  dusted  with  white- 
The  hindwings  are  unicolorous  fawn-colour,  with  fringes  of  the  same  hue.  The 
whole  of  the  underside  is  fawn-colour,  with  only  the  fringes  at  the  apex  white,  as 
on  the  upperside.  The  abdomen  is  grey-brown,  with  white  lines,  and  with  two 
brown  spots  on  each  segment." 

^  After  this  was  written,  Frey  reported  (Lep.  der  SchweiZy  p.  430)  coprodactyla 
larvae  as  feeding  in  flowers  of  Gentiana  vema,  and  Hofmann  inuependentJy  did  the 
same  {T>ie  Dentach.  Pteroph.,  p.  89).  It  is,  therefore,  possible  that  Freyer's 
description  really  did  not  belong  to  the  species  he  captured  at  Tegemsee  in  18^8,  in 
Gentiayia  lutea,  and  which  Treitschke  named  graphodnctyla.  Certainly,  the  larval 
habits  remind  one  much  of  pneumonanthea,  and  yrap^o(2ac/T/{a,  as  well  nscoprodactyUiy 
may  feed  in  O.  verna. 
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In  1876,  the  species  was  further  described  by  Heinemann  and 
Wocke  {Hchmett.  Deutseh,,  p.  797)  as  having  : — 

*'  Forewings  brownish  yollow-grey,  dusted  with  white,  on  the  inner  margin  and 
around  the  cleft  lighter  yellowish ;  a  tiny  median  streak  ;  a  transverse  spot,  or  a  pair 
of  dots,  just  before  the  cleft,  and  a  longitudinal  streak  in  the  upper  lobe  dark  brown ; 
behind  the  last  is  a  white  oblique  transverse  line ;  fringes  aroimd  the  apices  of 
both  lobes  white.  4^-5  lin.  The  species  is  nearest  to  flagiodactylua,  but  differs  by 
the  stumpier  forewin^  and  shorter  lobes.  The  spot  at  the  cleft  is  separated  from 
the  latter  by  a  yellowish  space,  and  generally  consists  of  two  dots  standing  perpen- 
dicularly above  one  another.  The  longitudinal  spot  of  the  upper  lobe  onl^  reaches 
to  the  pure  white,  strongly  marked,  transverse  line ;  beyond  Uiis  the  lobe  is  vellow- 
brown,  strongly  dusted  with  whit«.  The  fringes  of  the  costa  white  above  the  spot 
at  end  of  -cleft,  brown  above  the  longitudinal  streak  of  the  upper  lobe ;  the  outer 
marginal  fringes  of  this  lobe  white,  with  a  dark  brown  border ;  the  fringes  of  the 
cleft  white,  on  the  inner  angle  of  the  upper  lobe,  and  at  the  apex  of  the  lower  lobe 
brownish  ;  the  hindmarginal  fringes  of  the  latter  at  the  base  and  anal  angle  yellow- 
ish, at  the  apex  white,  also  with  brown  basal  line,  without  prominent  spots ;  fringes 
of  inner  margin  pale  yellow." 

Two  years  later  (1878),  Zeller  referred  certain  north  German 
specimens  to  this  species  (Stett.  Ent.  Ztg.,  p.  164),  whilst,  in  1880, 
Frey  appears  to  have  described  {Lep.  dei*  Schxceiz,  p.  480)  the  species 
under  two  names,  viz.,  the  type  or  mountain  form  as  plagiodactylusy 
Sta.,  and  the  lowland  form  as  (fraphodactylusy  unless,  indeed,  all  his  refer- 
ences to  the  former,  except  that  of  **  Ziirich,"  are  not  to  the  true  scabious- 
feeding  plagiodactylm.  In  the  '<  Frey  coll."  the  specimens  under  both 
names  are  all  apparently  pneumonanthes.  In  the  same  year,  Biittner 
describes  {Stett.  Ent.  Zttj.,  p.  472)  the  north  German  form  under  the 
name  of  plagiodactyluSy  or  pjieitmonanthesy  n.sp.  Snellen  also  appears  to 
have  dealt  with  graphodactyla  var.  pneumonantheSf  under  the  name  of 
plagiodactyliia,  Sta.  {De  Vlind,,  ii.,  pt.  2,  p.  1087),  as  also  did  Snellen 
van  VoUenhoven,  in  Sepp^s  Ned.  Ins.y  2nd  series,  vol.  iv.,  pp.  188  et  seq.y 
pi.  xxxiv.,  figs.  1-18,  where  he  gives  a  first-class  account  and  figures 
of  the  species  under  the  latter  name.  Hering  insisted  {Stett.  Ent, 
Ztg.y  1891,  pp.  225-6;  1898,  pp.  117-120)  on  the  application  of  the 
name  plagiodactylus,  Sta.,  to  the  north  German  form.  He  says  {Stett, 
Ent.  Ztg.i  1891,  pp.  225-6)  that  **  Biittner  has  queried  as  a  new 
species,  pneummiantheSf  Schleich,  for  the  simple  reason  that  Snellen 
{De  Vlind.y  p.  1088)  has  pointed  out  that  there  is  not  yet  agreement 
among  authors  with  regard  to  the  specific  characters  of  graphodactylusy 
Sorhagen  calling  the  form,  from  Gentiana  pneitmonanthe,  graphodactylusy 
Tr.,  whilst  Biittner  calls  it  plagiodactylm.*'  He  adds  that  he  sent 
specimens  (captured  in  August,  1888,  at  Finkenkrug)  to  Stain  ton  and 
Wocke ;  the  former,  he  says,  declared  them  to  be  his  plagiodactylus, 
the  latter  graphodactylns.  He  goes  on  to  state  that  he  considers  the 
north  German  examples  specifically  distinct  from  graphodactylns  that 
he  has  received  from  Switzerland  and  Austria,  to  which  two  examples 
from  Lombardy,  sent  by  Turati,  come  nearest.  He  then  adds  that 
*'  Snellen  says  {De  Vlind.,  p.  1088)  that,  in  bis  opinion,  *  the  plagio- 
dactylm of  Zeller,  Frey,  and  Wocke,  all  belong  to  graphodactylm,  Tr., 
or  are  mixed  up  therewith.'  Snellen  adds  that  <  one  cannot  describe 
the  fore  wings  of  plagiodactylns,  Sta.,  as  brown.  They  are  coloured  almost 
like  coprodactylmy  Sta.,  but  of  a  darker  tint.'  Biittner  says  (in  a 
footnote):  '  It  appears  to  me  that  graphodactyla^  Tr.,  and  plagiodactylusy 
Sta.  (t.e.,  var.  pneumonanthes),  are  not  specifically  distinct,  but  that  the 
latter  is  a  blue-grey  variety  of  the  former.    The  difference,  quoted  by 
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Wooke,  of  the  darker  base  to  the  fringes  of  the  outer  margin,  is  not  con- 
stant, and  certainly  does  not  denote  a  difTerentiation  of  species.'  '*  In 
1898,  Hering  gave  {SUU.  Ent.  Ztg.,  pp.  117-120)  further  details,  and 
described  at  length  the  larva  found  on  GefUiana  pneumonanthe.  In 
1895,  Hofmann  had  no  hesitation  in  referring  the  lowland  form^ 
pneumonantheSf  as  a  variety  to  the  mountain  form,  graphodactyla^  Tr. 
In  Staudinger  and  Bebel's  Catalog^  1901,  8rd  ed.,  p.  77,  the  mountain 
and  lowland  forms  are  treated  as  distinct  species,  the  former  from  the 
*<Alps,  Oalicia,  and  Hungary,"  the  latter  from  *' north  Germany, 
Holland,  and  ? England."  At  this  time  the  notion  of  '< England" 
being  a  locality  was  based  on  the  records  of  true  scabious-feeding 
plagiod^ctylus,  the  gentian  species  not  being  discovered  in  this  country 
till  August,  1906. 

Variation. — Herrich-Schaffer  notes  {Sys.  Bearb.^  v.,  p.  877)  that 
examples,  taken  in  the  Ziirich  district  by  Frey,  are  smaller  than  those 
from  the  Schneeberg,  the  Sommering,  etc.  In  1878,  Zeller  referred 
(Stett.  Ent.  Ztg.y  p.  164)  the  north  German  examples  to  this  species. 
He  says :  "  On  account  of  a  ^  taken  by  Dr.  Schleich  on  July  4th,  on  the 
island  of  Wollin,  and  four  S  s  and  two  $  s  which  Mr.  G.  Stange  captured 
from  among  several  specimens  seen  in  the  meadows  near  Spandan,  Jane 
24th  and  29th,  I  must  consider  this  species  as  one  also  indigenous  to  north 
Germany,  if  it  does  not  possess  a  specific  distinction  in  that  the  white 
transverse  line  of  the  upper  lobe  is  also  continued  on  the  lower  lobe, 
although  it  does  not  touch  either  of  the  adjacent  margins.  The  two 
brown  spots  are  separated  from  the  fissure  by  a  pale  space.  Perhaps 
Gentiana  pneumonanthe  is  the  foodplant  in  our  district."  Hering 
observes  {StetU  Ent.  Ztg.,  1891,  pp.  225-6)  that  <'  the  graphodactyla 
from  Switzerland  and  Austria  appear  to  be  specifically  different  from 
examples  from  the  north  of  Germany,  to  which  two  examples  received 
from  Turati,  and  taken  in  Lombardy,  approach  the  nearest."  The  series 
of  fine  somewhat  large  specimens  of  this  species  in  the  <*  Frey  collection," 
under  the  name  of  *^  plagiodactylus"  and  taken  near  Ziirich,  are  exceed- 
ingly well-marked,  of  a  pale  brownish  colour,  tinged  with  darker 
fuscous-brown,  strongly  sprinkled  with  black  scales  along  the  nervures 
and  costa,  the  lobal  line  and  transverse  lunule  (running  through  the  ter- 
mination of  the  cleft)  white ;  the  outer-marginal  half  of  the  lobes  very 
thickly  sprinkled  with  white  scales;  the  apical  and  outer- marginal  fringes 
of  the  lobes  pure  snowy-white,  becoming  grey  at  the  anal  angle  of  the  lower 
lobe  and  along  the  inner  margin ;  the  costa  and  median  area  longitudin- 
ally white-scaled ;  a  small,  linear,  black,  median  dot ;  a  distinct,  double, 
black  dot,  often  united,  and  often  with  an  inner  branch  towards  the 
centre  of  the  wing,  just  inside  the  termination  of  cleft ;  a  very  con- 
spicuous linear  spot  in  the  transverse  band  of  the  upper  lobe;  a  narrow, 
black,  outer-marginal  line  passing  between  the  outer  white  area  and 
the  white  fringes  of  the  upper  lobe.  Hindwings  very  dark  grey-brown, 
fringes  a  shade  paler  than  the  lunules,  markedly  paler  basally.  The 
specimens  in  the  "Frey  collection"  labelled  '* graphodactylu»**  from 
Zurich,  are  somewhat  smaller,  less  markedly  contrasting  between  the 
dark  and  paler  tints,  more  uniformly  greyish-fuscous,  the  white  parts 
less  strongly  marked  and  scaled,  the  black  markings  in  ^^plagiodactyluz*^ 
are,  in  this,  only  a  darker  shade  of  fuscous-brown,  and  scarcely,  if  at  all, 
distinguishable  from  the  ground-colour ;  the  fringes  of  the  forewings 
and  the  character  of  the  hindwings  as  in  the  preceding.     One  from 
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Bremgarten,  is  of  the  more  centrastiDg  tints  of  "  plaf/iodactylm"  but 
without  the  black  marks  in  the  forewings  ;  two  others,  from  the  same 
locality,  being  very  unicolorons.  Two  from  Breslaa  (Wocke)  are 
remarkably  well-marked  with  white,  the  ground-colour  much  lighter, 
and  only  the  dark  dots  and  streaks  of  the  forewings  conspicuous  in  a 
fuscous-brown  tint.  Four  examples  from  Hanover  (Glitz)  are  uniformly 
whitish-giey,  with  little  brown  or  fuscous  shading ;  one  with  only  the 
upper  lobal  streak  and  cleft  dots  faintly  marked ;  the  three  others  with 
these  characters  distinctly  marked  (Tutt,  October,  1906).  In  a  long 
series  of  the  var.  pneumanavthes  examined,  taken  at  Finkenkrug,  there 
is  the  slightest  possible  difference  in  size  and  markings  between  the 
first  and  second  broods.  We  have  before  us  eleven  specimens  (nine  (^  s 
and  two  2  s)i  taken  June  7th,  1906,  and  twenty  (ten  ^  s  and  ten  2  s) 
taken  towards  the  end  of  July,  1906,  by  Dadd.  The  excess  of  ^  s  in 
the  first,  and  of  $  s  in  the  second,  batch,  makes  the  former  appear 
rather  larger  and  more  uniformly  marked,  the  latter  rather  smaller 
and  more  contrastingly  marked,  but  actual  measurement  shows  very 
little  difference  in  size,  all  the  2  s  being  20mm. -21mm.  (except  one 
about  2dmm.),  whilst  the  ^s  vary  from  21mm. -28mm.  (except  one 
of  the  early  brood  which  is  just  24mm.  Comparing  two  British 
specimens,  ^  and  $  ,  loaned  by  Mathew,  one  finds  that,  in  tint  and 
markings,  they  are  exactly  similar  to  specimens  of  the  second  brood 
taken  by  Dadd,  at  Finkenkrug.  The  2  is  smaller  and  rather  better 
marked  than  the  ^ ,  but  the  size  of  both  is  somewhat  below  that  of 
the  German  specimens,  the  ^  being  19*5mm.,  the  $  17'5mm.,  about 
2mm.  each  less  than  the  smallest  examples  of  the  corresponding  sex  in 
Dadd's  consignment.  The  proportions  of  the  three  colours  of  which  the 
forewing  may  be  said  to  be  made  up,  viz.,  the  grey  (or  whitish)  ground 
colour,  the  blackish  sprinkled  costa,  and  the  brownish  inner  margin,  leads 
to  considerable  difference  in  the  appearance  of  individual  specimens.  In 
some  the  whole  of  the  wing-area  is  essentially  grey,  the  usually  dark 
costa  and  brownish  inner  margin  being  practically  obsolete,  the  dark 
shade  (including  the  little  streak)  of  the  upper  lobe,  the  costal  triangle 
(including  the  fissural  dots),  and  the  white  transverse  lobal  and 
fissural  lines  sometimes  distinctly  marked,  but  usually  only  moderately 
so,  making  the  whole  wing-area  particularly  unicolorous  in  appearance. 
This  is  almost  entirely  a  ^  form.  The  second  form  has  the  brownish 
colour  of  the  inner  margin  spread  over  the  whole  of  the  median  area 
of  the  wing,  occasionally  reaching  almost  to  the  costa ;  the  grey 
ground  colour  is  here  reduced  to  the  costal  and  outer  lobal  areas,  and 
the  wing  itself  has  a  general  brownish  or  fawn-coloured  hue.  The 
normally  dark  costal  and  lobal  markings  are  usually  ill-developed,  but 
sometimes  clearly  and  distinctly  marked;  this  also  is  usually  a  ^ 
form.  The  most  striking  form  is  one  in  which  the  black  scaling  of 
the  costa  spreads  downwards  into  the  middle  of  the  wing  absorbing 
the  usual  dark  markings,  and  thus  making  a  very  conspicuous 
triangular  patch,  as  in  the  Platyptiliids  and  Amblyptiliids ;  in 
addition,  the  transverse  white  lobal  and  fissural  markings  are  very 
distinct,  and  the  snow-white  costal  tip  and  outer  marginal  fringe, 
contrast  against  the  dark  marginal  outer  edge  of  the  wing.  This 
dark,  contrastingly  marked,  form  is  usually  $  .  Both  sexes  differ  in 
the  distinctness  of  the  discal  spot,  which,  in  some,  is  quite  con- 
spicuous, and  in  others  absent,  with  almost  every  intermediate  form 
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usually,  however,  present.  Similarly  there  is  considerable  difference 
in  the  conspicuousness  of  the  fissaral  dots,  although  both  are  almost 
always  present  and  usually  separate.  The  lineola  in  the  upper  lobe 
is  apparently  always  present,  but  the  amount  of  dark  shading  that 
surrounds  it  varies  very  considerably.  The  following  are  Buttner's 
original  description  and  Bering  and  Hofmann's  notes  on  the  life- 
history  of: — 

a.  var.  pfieumonanthes  [Schleich],  Buttn.,  "  Stett.  Ent.  Ztg.."  p.  472  (1880); 
Hofm.,  "Deutsch.  Pter.,"  p.  87  (1895);  Staud.  and  Reb.,  "Cat.,"  3rd  ed,  p.  77 
(1901);  Mathew,  "Ent.  Rec.,"  xviii.,  p.  245  (1906).  PlagiodaetylHS,  SneU.,  "De 
Vlind.,"  ii.,  pt.  2,  p.  1037  (in  part)  (1882);  Hering,  "Stett.  Ent.  Ztg.,"  p.  225 
(1891);  p.  117(1893). — Mimaeseoptihia  plagiodactylus  bh  nov.  sp.  pneumonanthety 
Schl.  (?). — As  large  as  the  smaller  (examples)  of  pl-agiodactyhtSy  and  otherwise 
similar  to  them,  but  separated  by  the  black  spot,  not  reaching  ap  to  the  fissure,  hot 
divided  from  it  sharply  by  a  pale,  even  if  narrow,  space,  and  by  the  sharp  whitish 
transverse  line.  This  commences,  as  sometimes  in  fiagiodaetyluSf  on  the  costa,  and 
terminates  at  the  inner  margin  of  the  upper  lobe ;  it  has,  however,  on  the  lower 
lobe,  a  continuation  consisting  of  two  very  distinct  whitish  spots  (only  in  one  9  is 
this  indistinct).  Schleich  took  several  examples  nearMisdroy,  in  July,  in  a  swanpv 
meadow  on  tlie  western  sliore  of  the  Vietziger  See,  where  Gentiatia  pnetimonanthe 
grew.  In  similar  situations  also,  with  Genttaiia,  six  examples  (one  $  included) 
were  caught  in  the  last  third  of  June,  near  Spandau  (Biittner).  Labva  :  The  fullgrown 
larva  is  9mm.-l  1mm.  long,  pale  yellow-brown,  with  a  more  yellowish  dorsal  vessel  dis- 
tinctly showing  through  the  skin.  Head  and  anal  segment  are  pale  leather-colour,  the 
mouth-parts  darker  brown,  the  thoracic  legs  still  paler  than  the  head,  and,  like  the 
anal  claspers,  pale  leather-coloured ;  the  ventral  prolegs  of  the  ground  colour  of 
the  bo<]y,  the  crochete  of  the  same,  scarcely  noticeably  darker  Uian  the  thoracic 
legs.  Dorsal  line  sharply  contrasted,  intense  green,  accompanied,  on  each  side,  by 
a  pale  yellow  longitudinal  line,  straight  and  broad ;  immediately  below  this  runs  a 
finer  waved  line,  and  just  above  the  legs  another,  with  somewhat  lesser  undulations, 
likewise  pale  yellow,  and  running  parallel  with  the  upper.  The  whole  larva  is 
beset  regularly  with  short,  stiff,  dark-coloured  hairs ;  they  are  somewhat  longer  on 
the  dorsum  than  on  the  sides  of  the  larva  (Hering,  Sietl.  Ent.  Ztg.,  1893,  p.  118). 
Habits  of  larva:  It  lives,  in  the  middle  of  July,  in  the  blossoms  of  Getdiana 
pneumonantlie,  which  only  betray  the  presence  of  tlie  larva  by  the  slightly 
discoloured,  spotted,  exterior,  and  eats  out  the  disc  deep  into  the  stalk.  Maiir 
larvae  bore  from  the  outside  into  the  blossoms  through  large  holes,  and  seem  to 
change  often  from  one  flower  to  another.  Pupation  takes  place  in  the  usual  manner. 
Pupa  :  The  pupa  is,  at  first,  pale  yellow-green,  and  becomes  gradually  darker  on 
the  dorsum,  dark  violet-brown,  on  the  venter  and  on  the  wingcases  more  purely 
dark  brown,  that  is,  sepia-colour.  The  coloration  appears  to  be  very  variable.  In 
shape  it  is  closest  to  that  of  S.  pelidnodactyla  and  serot'ma.  Time  of  APPEABANrE: 
The  imago  develops  as  early  as  the  end  of  July,  after  only  10  days'  rest  in  the  pupa, 
and  flies  up  to  the  end  of  August ;  probably  tiiere  is  also  a  spring  brood,  anyhow, 
Stange  took  some,  already  very  worn,  examples  on  June  24th.  Distribution: 
5.  var.  pneumonanthes  occurs  near  Berlin  (Finkenkrug),  Spandau,  Stettin,  on  the 
island  of  Misdroy,  also  near  Breslau,  Hanover,  and  near  Karlsruhe  (Reutti)  (Hofmann). 

Ilofmann  notes  {Deutsch,  Pteroph.,  pp.  67-88):  "  Forewings  8mm.- 

11  mm.      It  is  distinguished  from  the  type  by  the  much  purer  grey 

ground  colour,  while  in  the  latter  the  brown  predominates,  and  by  the 

less  contrast  to  the  rest  of  the  wing  of  the  inner  margin,  that  being 

only  somewhat  paler  (not  yellowish  or  whitish).      The  discoidal  spot 

is  rarely  distinct.     The  fissural  dots  are,  as  in  the  type,  often  partly 

obliterated,   or  united,   or  form  a  transverse  streak,  the   upper  one 

often  quite  absent ;  the  pale  yellow- brown  space  between  the  fissaral 

dots  and  the  fissure,  as  well  as  the  pale  space  at  the  base  of  the  upper 

lobe,  is  absent.      The  black  longitudinal  streaks  in   the  lobes  are 

rarely  well  expressed,  usually   both  in  the  upper  and  lower  lobes, 

they   are  very   indistinct    or    quite    absent.       The    white,  oblique, 

transverse  line  of  the  upper  lobe  runs  on  one  side  into  the  fringes  of 
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the  cosfca,  and  is  continued  usually  in  two  very  distinct  white  spots  on 
the  lower  lobe,  while,  in  the  type,  these  spots  on  the  lower  lobe  only 
occur  very  rarely.  The  outer  marginal  fringes  of  the  lobes  have,  as 
in  the  type,  a  connected  dark  brown  basal  line,  which,  however,  is 
sometimes  on  the  upper  lobe,  more  rarely,  also,  on  the  lower  lobe,  cut 
through  once  or  twice  with  pale  colour,  or  is  much  fainter  in  places." 
He  adds  that ''  this  variety  seems  up  to  the  present  to  have  been  but 
little  noticed,  and  that  it,  therefore,  probably  has  a  wider  area  of 
distribution  than  is  at  present  suspected." 

Comparison  with  allied  species. — Although  Chapman  notes  {in 
litt.)  that  there  is  very  little  difference  in  the  genitalia  of  A, 
zophodactyliiSy  A,  copi'odactyluSf  and  A.  var.  pneumonanOie,  yet  to 
us  the  imaginal  facies  of  these  insects  seem  entirely  ditferent 
{see  pis.  ii.  and  iii.,  antea  p.  817).  A.  graphodactyla  var.  pneu- 
monanthes  is,  in  the  outline  of  the  forewing,  especially  the  apex 
and  outer-margin,  the  character  of  its  dark  markings,  and  the  trans- 
verse lobal  lines,  peculiarly  Platyptiliid,  and  very  different  from  its  more 
slender  and  pointed-winged  allies,  and  one  suspects  that  Hofmann  is 
not  really  far  wrong  in  his  separation  of  this  from  the  allied  grey 
Stenoptiliid  species.  The  nearest  ally  to  this  species  is.  Chapman  thinks, 
A.  coprodactylus.  So  near  is  it  that  Chapman  is  inclined  to  consider  the 
two  insects  to  have  scarcely  reached  specific  rank.  He  writes  {in 
litt) :  *^Adfnnia  yraphodactyla  is  probably  very  closely  allied  to  Adidnia 
zophodactyluSf  although  each  falls  into  a  different  one  of  the  two 
divisions,  that  Hofmann  makes  of  the  genus,  founded  on  the  absence 
of  the  pale  space  separating  the  double  spot  from  the  division  of  the 
forewing.  That  this  distinction  is  of  no  great  validity  is  obvious  from 
the  circumstance  that,  of  two  of  Mr.  Mathew's  specimens  before  me, 
one  has,  on  one  side,  the  dark  fringe  at  the  bottom  of  the  cleft 
connected  by  black  scales  with  the  spots,  whilst  of  two  A.  coprodactylus 
iaken  at  random  from  those  I  have  secured  abroad,  one  from  Fusio  has 
a  large  black  patch  at  the  cleft  containing  some  white  scales  in  a  little 
line,  which  is  all  that  is  left  to  represent  the  white  band  separating 
the  two  dots  from  the  cleft."  He  then  adds :  <<  My  own  belief  is,  that 
all  the  gentian-feeding  Stenoptilias  are  one  species,  divided  into  many 
races  (usually  distinguishable)  according  to  habitat  and  foodplant.  Of 
these  it  may  be  admitted  that  zophodactylus  has  reached,  or  almost 
reached,  specific  rank ;  pneumonanOies,  also,  is  a  rather  distinct  form, 
with  a  definite  foodplant,  Gentiana  pneumonanthe.  The  gigantic 
(29mm.)  brilliantly-marked  form  of  coprodactylus  (/],  reared  from  larvae 
found  on  Gentiana  lutea,  at  Larche,  is  equally  deserving  of  subspecific 
rank  (an  ordinary  form  of  A.  coprodactylus,  which  must  feed  on 
Gentiana  rema  or  G,  acaulis,  is  common  in  the  same  locality,  and 
probably  not  syngamic  with  it)  ;  the  ordinary  form  of  coprodactylus  is 
usually  distinguishable  easily,  but  varies  in  many  features  towards 
graphodactyla"  Chapman  finally  notes  :  "  The  question,  of  course, 
of  what  is  a  species,  arises.  In  this  case,  I  only  mean  to  suggest  that 
these  are  all  very  close  together,  closer  than  we  usually  allow  distinct 
species  to  be."  As  noted  above  we  consider  these  insects  to  be 
specifically  distinct. 

Habits  of  labva. — Hofmann  says  {Deutsch,  Pteroph.,  p.  86)  that 
"the  larva  of  S.  grapliodactyla  lives,  according  to  Treitschke  and  Frey, 
on  Gentiana  lutea,  in  June,  in  spun-together  leaves,"  and  states  that  he 
himself  found  the  larva  formerly  in  the  AUgau,  in  spun-together  shoots 
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the  middle  of  the  shoot  for  16mm.,  and  at  the  lower  end  was  a  larva, 
head  downwards,  and  possibly  continuing  the  burrow;  that  it  was  not 
doing  so>  but  had  taken  up  its  winter-quarters,  might  be  concluded 
from  the  way  in  which  its  cavity  was  rounded  out  at  both  ends,  no 
silk,  however,  being  found,  and  especially  by  some  little  discoloration 
at  the  head-end,  of  a  brownish  tint  like  that  of  some  of  the  upper  part 
of  the  burrow,  and  suggesting  that  it  had  not  been  touched  by  eating, 
or  otherwise,  for  an  appreciable  time.  Apart  from  the  presence  of  the 
burrow,  the  shoot  seemed  healthy  and  uninjured,  and  one  would  have 
expected  it  to  shoot  up  next  spring  about  as  well  as  if  nothing  had 
happened  to  it."  Later  (November  19th)  he  writes:  "I  have  examined 
ten  more  plants  of  Qentiana  pneumonanthe^  sent  by  Mr.  Gillmer,  and  found 
six  larvae.  Of  these  one  was  in  a  rather  older  shoot,  Le.,  about  three 
inches  long,  with  some  leaves  at  the  top,  rather  a  slender  shoot,  but  it 
had  bored  a  considerable  burrow,  about  a  quarter  of  an  inch  on  one 
side  of  the  shoot,  and  nearly  as  much  on  the  other  (if  both  done  by 
the  same  larva).  This  larva  was  in  the  first  instar.  The  other  five 
were  all  in  the  second  instar,  and  were  all  in  central  shoots  without 
leaves,  and  very  little  green  at  the  top.  In  the  case  of  two  of  these, 
a  neighbouring  older,  but  still  small  and  young,  shoot,  contained  an 
empty  burrow.  This  seems  to  imply  that  the  young  larva,  if  the 
shoot  it  begins  with  during  its  first  instar  is  at  all  old,  Le,,  has  leaves 
at  the  top,  quits  it  and  enters  a  younger,  more  central,  shoot.  All 
the  shoots  with  these  larvee  in  them  were  found  to  have  a  mark  of 
entry,  in  one  or  two  cases  this  seemed  too  large  and  recent  to  have 
been  made  by  a  newly-hatched  larva,  but  since  such  mark  alters  in 
size,  etc.,  as  the  plant  grows,  this  must  be  regarded  as  a  matter  of 
rather  vague  opinion.  A  stronger  point  is  that  these  mines  were 
shorter,  but  wider,  than  the  empty  ones  in  the  older  shoots,  and 
seemed  all  to  have  been  made  by  a  second  instar  larva.  The  plant 
appears  to  have  a  more  or  less  perennial  root,  and  has  the  bases  of  the 
stems  of  the  season  of  various  sizes,  a  good  many  quite  young,  with 
leaves  at  the  top,  five  or  six  inches  (possibly  shoots  sent  up  after 
autumn  mowing?).  All  the  shoots  seem  to  come  from  a  central  head, 
of  which  a  root  may  have  more  than  one,  and,  up  to  nearly  an  inch 
long,  or  rarely  more,  each  shoot  is  within  a  sheath,  and  the  younger 
shoots,  each  in  its  own  sheath,  are  included  with  it.  In  one  case,  the 
larva  was  found  in  a  shoot  still  within  its  sheath,  and  it  had  not 
only  penetrated  this  sheath  to  reach  the  shoot,  but  also  the  sheath 
exterior  to  this  proper  one,  t.^.,  the  sheath  of  the  next  older  shoot. 
I  suspected  it  of  having  penetrated  a  still  exterior  sheath,  being  so  far 
down  in  the  heart  of  the  plant,  but  I  had  already  damaged  the  plant 
too  much  to  be  able  to  settle  this  point  "  {in  litt.).  So  much  for  the 
autumn  and  winter  larvae  of  the  early  brood.  Of  the  larvae  of  the  second 
brood  Hering  observes  {Stett.  Ent,  Ztg.,  1898,  pp.  117-120)  that,  near 
Finkenkrug,  on  July  16th,  1893,  heexamined  carefully  the  flowers  of  Gen- 
tia-na  pneum'manthe,  and  **  soon  found  four  amongst  them,  which  differed 
from  the  sound  ones  by  a  slight  spotted  appearance  ;  on  opening  the 
closed  blooms,  they  were  found  to  contain  several  small  light-green 
larvae,  which  had  eaten  away  the  base  of  the  fruits,  and  were  more  or 
less  deeply  hidden  in  the  upper  part  of  the  stem ;  their  presence  was 
betrayed  by  the  frass.  Another  caterpillar,  a  very  young  one,  must 
have  been  hidden  in  one  of  the  blooms  taken  home  as  food.     During 
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their  confinement  the  larvae  bored  into  the  blossoms,  Tvhich  were  not 
before  attacked,  from  the  outside,  making  quite  conspicaous  holes,  in 
fact,  thej  ate  freely,  and  moved  from  one  bloom  to  another;  on  July  19th 
four  of  the  larger  ones  pupated."  Mrs.  Mathew  discovered  the  lanse 
in  Britain,  in  the  middle  of  August,  1906,  near  Wim borne,  Dorset.  Her 
husband  notes  (E7it.  Hec,  xviii.,  p.  245)  that  "she  collects  plants, and, 
among  a  number  of  specimens  she  was  drying,  that  had  been  obtained 
near  Wimborne,  was  a  head  of  marsh  gentian,  containing  Bevend 
flowers.  After  they  had  been  pressing  for  several  days,  under  a 
considerable  weight,  she  examined  them  to  see  if  they  required  placing 
between  dry  sheets,  and  was  not  best  pleased  to  discover  that  some  of 
the  flowers  had  been  much  eaten  by  a  couple  of  little  larvse,  which 
looked  none  the  worse  for  having  been  subjected  to  such  pressuzB. 
She  brought  them  to  me  as  she  thought  they  might  be  something 
good,  as  they  were  feeding  upon  rather  an  uncommon  plant,  and  I  at 
once  saw  they  were  the  larvaB  of  some  kind  of  *  plume.'  .... 
This  was  about  the  middle  of  August,  and  these  two   larva?  were 

then   nearly   fuUgrown The  larvae,  later,   appeared 

to   be   rare,   for,    after    several    days'    careful    search    among    the 
gentian,  which  itself  was  by  no  means  plentiful,  I  could  only  find 
about  a  dozen,  and  two  or  three  more  were  found  among  the  drying 
plants."     Chapman  notes  (in  lift.) :    *^  It  is  rather  remarkable  that 
Mrs.  Mathew's  method  of  discovering  the  species  in  Britain  seems  to 
be  a  very  usual  way  of  meeting  with  it  elsewhere.      Two  years  ago 
Mr.  Wheeler  sent  me  living  pupae  (which  emerged  on  the  way),  which 
he  discovered  on  stems  of  a  bunch  of  marsh  gentian  placed  in  water. 
This  year  Mr.  Sich  gave  me  the  remains  of  a  male  found  in  a  similar 
way,  and  these  three  are,  as  it  happens,  the  only  sources  of  my  pupa- 
cases  of  the  pneumonantlies  var.  of  A,  yraphodactyla.     These,  and  other 
pupae  of  (jraphodactylaj  show  that,  though  the  larva  is  apparently  well 
hidden  in  the  somewhat  folded-up  flowers  of  the  gentian,   it  leaves 
them  for  pupation,  but  does  not  travel  far,  no  doubt  naturally  fixing 
itself  up  on  the  stem  of  the  plant  on  which  it  has  fed."     Dadd  notes 
{in  litt,) :  ''Larvae  were  found  feeding  on  the  flowers  and  seed-vessels  of 
GeJitiana  amciata,^     The  large  blue  flowers  of  this  plant  are  fairly 
common  at  Finkenkrug,  and  round  holes  bored  in  the  bells  first  drew  my 
attention  to  the  larvae,  which  I  at  first  expected  to  find  to  bean  Eupithecia. 
They  devour  principally  the  stamens  and  seed-pods,  apparently  never 
touching  the  bell  except  when  entering  or  leaving  a  flower.     When 
fuUfed  they  emerge,  and,  selecting  a  spot  either  on  the  outside  of  a 
flower  or  a  leaf  of  the  foodplant,  spin  a  slight  web  of  white  silk,  and 
change  to  a  pupa  in  the  course  of  two  or  three  days."  Crombrugghe  de 
Picquendaele  notes  the  larvae  in  great  numbers  at  Heide ;  he  says  that 
they  live  in  the  flowers  of  Gentiana  pneumonantfie^  and  are  adult  at  the 
commencement  of  July.     He  adds  that  he  once  found  a  larva  as  late 

*  Finkenknig  is  the  place  where  Hering  found  lame  on  what  he  called 
(Jetitiana  'pnenmonardhe^  no  doubt  the  same  locality  as  that  worked  by  Dadd,  whilst 
Stange  found  the  larvpe  at  Finkenkrug  and  Spandau  on  O,  pneumonanlhe,  so  one 
is  inclined  to  suggest  that  the  "  two  "  foodplants  here  noted  are  really  the  same 
species.  Of  course  there  is  no  reason  why  the  larva  must  be  conned  to  one 
species  of  gentian  only  ;  one  would  suppose  it  would  eat  any  species ;  still  most  of 
the  authorities  seem  to  suggest  that  the  various  species  of  Adktnia  have  specialised 
to  certain  species  of  gentian. 
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as  August  11th,  1905,  and  that,  probably,  also,  there  is  an  early  brood  of 
larvsB  which  are  fuUgrown  in  May.  Gillmer  observes  {in  litt.)  that 
he  obtained  larvaB  in  abundance  on  the  Wornitz  (Mosigkauer  Haide), 
in  Anhalt ;  he  collected  the  flower-heads,  leaves,  and  stems  of  Gentiana 
jmeumonanthe  on  July  14th,  1906,  for  eggs  of  Lycaena  alcon,  which 
were  abundant  thereon ;  the  larvaa  were  quite  hidden  in  the  flowers 
which  they  perforated,  leaving  the  flowers,  when  f  ullfed,  over  the  period 
from  July  16th  until  early  August.  Wheeler  found  larvie  towards  the 
end  of  August,  1902,  at  Bouveret,  feeding  on  the  flowers  of  the  same 
plant,  usually,  though  by  no  means  exclusively,  inside  them.  In  Hanover, 
the  larvsD  are  to  be  found  in  the  flowers  of  Gentiana  pnenuionanUie  in 
July  (Glitz),  similarly  in  Silesia  (Wocke),  whilst  Sorhagen  says  that  the 
larvsB  are  to  be  found,  in  Brandenburg,  in  the  beginning  of  May,  and 
again  in  July,  in  the  flowers  and  in  the  seed-capsules  of  Gentiana 
vema,^'  G,  lutea,  and  G.  pneamonanthe.  Ealtenbeu^h  appears  simply 
to  copy  Frey,  for  he  says  that  the  larvae  of  pla<jiodactylas  (=pneu- 
monanthes)  feed  upon  Gentiana  asclepiadea  in  May  and  June,  the  larva 
drawing  together  the  summit-leaves  of  the  plant  into  a  considerable 
bunch,  with  silken  threads,  so  that  the  plants  affected  by  the  larvas 
easily  catch  the  eye.  Hartmann,  Steudel  and  Hofmann,  and  other 
authors  also,  only  copy  this  statement. 

Larva  {pneumonanthes). — First  instar :  The  first  stage  larva  is 
l*7mm.  to  2*dmm.  long,  according  to  extension;  the  head  is  nearly 
black ;  the  thoracic  plate  and  anal  plate  conspicuously  dark  ;  the  rest 
of  the  larva,  including  the  hairs,  spiracles,  etc.,  is  white  or  transpar- 
ently colourless ;  most  of  the  tubercles,  however,  show  a  dark  point. 
There  are  a  few  very  short  hairs  on  the  head.  The  prothoracic  plate 
has  three  hairs  (on  each  side)  in  front,  the  middle  the  shortest,  a  large 
central  one  in  back  row,  inner  one  small  and  well  forward ;  one  at 
outer  posterior  angle  wanting  or  too  small  to  be  detected  ;  three  hairs 
on  prespiracular,  lower  one  very  long  (0.12mm.),  posterior  one  quite 
minute  (0.01mm.  or  less);  on  meso-  and  metathorax  four  pairs  of  hairs, 
the  second  of  first  pair  0*18mm.  long,  first  0*8mm. ;  of  second  pair,  first 
nearly  0'2mm.,  second  0'04mm.  ;  of  the  third,  first  O'lmm.,  second 
O'Odmm. ;  lower  pair  0'5mm.  On  the  abdomen  the  hair  on  tubercle  i  is 
rather  stouter  than  that  on  ii,  but  those  of  i,  ii,  and  iii,  all  about 
O'lmm.  long;  i  and  ii  widely  apart,  iv  and  v  level,  very  close  together, 
the  posterior  about  O'lmm.,  the  front  one  about  O'dmm.  long ;  there 
are  two  very  long  hairs  on  the  9th  abdominal  (ii  and  v?),  and 
another  on  the  anal  plate  (0'16mm.),  there  are  six  or  seven  altogether 
on  each  side  of  the  anal  plate ;  no  hair  representing  tubercle  vi  is 
present,  and  I  cannot  discover  vii.  Prolegs  on  cylindrical  props  about 
0'06mm.  high  and  with  four  hooks,  claspers  seven.  The  skin-surface  is 
generally  quite  smooth,  but,  over  the  lateral  region  of  the  prothorax, 
and  on  the  sides  of  the  meso-  and  metathorax,  there  is  a  sparse  coating 
of  very  fine  sharp  spicules  ;  these  recur  again  in  the  anal  region ;  here 
and  there  in  the  intermediate  region  near  the  spiracles  are  some 
skin-points  in  the  form  of  small  transparent  nodules  (November 
19th,  1906).     Second  instar  (hybemating  stage) :    The  little  larva 

*  This  is  the  foodplant  of  8.  co^daetylue  (teste  Frey,  Lep.  der  Sehtceiz, 
p.  430) ;  probably,  therefore,  it  was  copied  from  Freyer  (Nenere  Be'dragey  vii.,  pp. 
175^). 
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is  nearly  8mm.  long,  white,  with  brownish-grey  head  and  aiiAl 
plate,  and  small  fuscous  plates  to  the  tubercles.  The  hairs  are 
rather  long  and  dark.  Seen  from  above,  the  hairs  of  tubercles  iv  and 
V  are  conspicuous,  the  posterior  (iv)  about  0'25mm.  long,  directed 
slightly  backwards,  the  front  (v)  a  little  forward,  about  0-lmm. ;  that 
on  tubercle  i  is  about  0*1 1mm.  long,  on  ii  O'dmm.,  and  their  bases  are 
well  apart ;  the  hair  on  iii  is  about  0-2mm.  All  these  have  brownish- 
fuscous  plates,  and  are  themselves  slightly  dark-tinted,  and  continue 
thick  to  the  extremity,  without  being  actually  swollen  at  the  tip.  The 
spiracles  are  also  conspicuous  dark  circles.  On  the  meso-  and  meta- 
thorax  are  the  usual  four  pairs  of  hairs  on  each  side ;  the  first  pair 
trapezoidal,  on  a  common  base,  common  rather  by  the  extension  of 
the  bases  than  the  approach  of  the  hairs,  which  are  well  apart,  and 
much  like  tubercles  i  and  ii  of  the  abdominal  segments  as  to  length. 
The  second  pair  reversed  trapezoidal,  on  a  common  base,  the  lower 
(front)  hair  the  longer.  The  third  pair  has  an  extra  (third)  hair,  all 
on  separate  bases,  the  accessory  (upper  posterior)  the  shortest.  The 
fourth  pair  is  near  the  legs,  the  lower  (posterior)  hair  the  longer; 
(0'2mm);  these  have  separate  bases.  The  prothoracic  plate  has  the  usual 
six  hairs  on  each  side.  The  end  ones  of  the  lower  row  and  the  middle  of 
the  upper  being  long  ones,  the  others  not  half  their  length.  The  hairs  on 
the  last  segment  are  long ;  two  on  each  side  of  the  9th  abdominal  are 
O'dmm.,  apparently  representing  tubercles  ii  and  iv.  The  dark  anal 
plate  has  three  hairs  on  each  side,  and  one  very  long  one  is  just 
outside  it,  with  shorter  ones  along  the  posterior  margin  of  the 
segment  and  on  the  bases  of  the  claspers.  The  prolegs  carry  seven  or 
eight  strong  brown  hooks,  the  anal  claspers  eight  that  are  decidedly 
larger.  On  tubercle  vi  is  a  hair  about  0*1 1mm.  long  at  posterior 
margin  of  segment;  the  three  hairs  of  vii  are  all  strong  for  this 
tubercle,  about  0'08mm.,  0*09mm.,  and  0'12mm.  long.  There  is  a 
small  hair  internal  to  these,  but  I  cannot  find  it  on  the  segments  with 
prolegs.  The  general  surface  is  covered  with  fine,  rounded,  skin- 
points,  apparently  wanting  along  the  posterior  borders  of  the  segments. 
The  feature  of  the  larva  is  the  marked  colour  of  the  head,  anal  plate, 
spiracles,  tubercular  plates,  and  hairs.  There  is  no  trace  of  any  sort 
of  secondary  hairs.  The  diameter  of  the  head  is  about  0'45mm.  [It  is 
highly  probable  that  it  is  f  ullgrown  in  the  second  instar.  It  is,  with  the 
highest  probability,  the  larva  of  5.  graphodactyla  var.  pneumonanthes. 
It  was  taken  on  the  ground  in  the  Wornitz  (Mosigkauer  Haide),  in 
Anhalt,  where  this  species  was  abundant  last  July  and  August^ 
but  it  may  be  some  other  gentian-feeder,  or  even  zophodactylm] 
(Chapman).  Fullgrown  larva :  Pale  green,  with  a  darker  green  dorsal 
line,  below  which  is  another  dark  subdorsal  line,  bordered  on  each  side 
by  a  pale  greenish-white  line,  the  lower  edge  of  which  is  rather 
indented  ;  spiracles  minute,  white,  in  a  black  ring ;  the  anal  segments 
somewhat  attenuated ;  the  2nd  segment  much  smedler  than  the  others ; 
head  pale  yellowish-brown,  clouded  with  darker  reticulations ;  the 
whole  surface  covered  with  a  pile  of  short  pale  brownish  hairs,  with 
longer  ones  in  groups  of  two,  three,  or  four,  arranged  along  the  sides 
and  back.  In  some  larvee,  the  dorsal  stripe  is  tinged  with  purple,  and 
the  general  colour  a  yellowish-green  (Mathew,  August  26th,  1906). 
Length  ^in.  Colour  grass-green.  Head,  anal  claspers,  and  prolegs 
somewhat  yellowish ;  the  face  is  smooth,  mottled  with  brown  mark- 
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inf(s ;  eyes  black.     The  whole  body  is  covered  wit^  very  short  black 
bristles,  these  being,  however,  so  small,  as  only  to  be  observable  with  a 
lens.   Besides  these  short  bristles,  which  clothe  the  body,  each  tubercle 
is  defined  by  a  long  brown  hair,  which  is  generally  curved   back- 
wards.   The  spiracles  are  brown  and  somewhat  prominent.    There  are 
slight  indications  of  two  dorsal  and  lateral  stripes  ;  they  are,  however, 
very  faint,  slightly  paler  than  the  ground-colour,  and  broken  up  at  each 
segmental  division  (Dadd,  July  20th,  1906).      The  fullgrown  larva 
10mm.  long,    green ;  head  yellowish,  mouth-parts  red ;    four  points 
inconspicuously  marked  on  the  first  segment,  of  which  the  two  median 
are  almost  obliterated ;  dorsal  vessel  inconspicuous  ;  stigmata  black ; 
two  lateral  whitish  streaks  on  each  segment;  valve  yellowish;  sub- 
dorsal whitish  ;  hairs  on  back  whitish,  on  sides  black  (Crombrugghe 
de  Picquendaele).      [Bluish-green  in  colour,  with  a  dark  dorsal  line, 
whilst  three  white  lines  run  below  each  other  along  the  sides.     Head 
paler  with  darker  reddish  dots.     The  dorsal  area  is  pale  red,  and  con- 
spicuously cut  by  a  darker  red  dorsal  line  in  some  examples,  while  at 
the  side,  centrally,'  a  red  line  sometimes  replaces  a  white  one.     The 
tiny  larvae  are  completely  and  thickly  covered  with  fine  hairs  (Freyer, 
from  larvae  found  in  early  May,  1857,  near  Augsburg,  on  Gentiana 
vema),'] 

Pupation. — Larvae  found  at  Pinkenkrug  were  fullfed  on  July  19th, 
1898,  when  they  surrounded  themselves  with  a  silken  web,  attached 
partly  to  the  box  in  which  they  were  confined,  and  partly  to  the  leaves ; 
in  this  web  the  larvae  pupated,  the  pupal  stage  lasting  ten  days.     One 
larva  was  observed  about  11  a.m.,  and,  whilst  being  examined  under  a 
lens,  movements  of  the  front  of  the  body  towards  the  anal  segment 
took  place  frequently;  at  4  p.m.  it  hung  from  the  silk  web,  and  already 
showed,  by  the  complete  contraction  of  the  body,  the  pupal  form 
within,  in  parti(fular,  the  more  pointed  character  of  the  abdomen,  the 
bent  position  of  the  head,  the  bulging  pro-  and  mesothorax,  and  the 
more  conspicuous  dorsal  vessel.     The  true  legs  reached  forward  as  a 
support.      The  supporting  pad  of  silk  was  most  dense  at  the  anal 
attachment.  The  larva  remained  in  this  position  till  late  at  night  on  the 
second  day,  but,  by  the  morning,  metamorphosis  had  taken  place,  and 
a  light  yellow-green  pupa  was  there,  which,  however,  changed  colour 
before  night.     During  metamorphosis  the  larva  had  curved  itself  so 
that  the  pupal  dorsum  had  been  turned  towards  the  glass  (on  which 
the  silken  pad  of  the  one  examined  was  spun)  instead  of  the  venter, 
but  this  was  only  temporary,  for,  later,  it  was  observed  that  the  pupa 
was  in  its  normal  position,  and  so  remained  until  emergence  took  place 
(Hering).     The  pupa  is  suspended  by  the  anus,  and  further,  by  some 
bristles  on  the  under  surface  of  the  8bh  abdominal  segment.  These  latter 
ensure  the  pupa  a  rigid  position,  so  that,  even  if  turned  upside  down, 
the  pupae  remain  erect.     In  one  case,  where  I  forcibly  dislodged  these 
bristles  from  their  hold,  the  pupa  always  hung  head  downwards  (Dadd). 
Gillmer  says  (in  litU) :  "The  larvae  leave  the  flowers  of  Gentiana  pneu- 
monanthe  when  fullfed,  and  spin  up  on  the  leaves,  stems  of  plants,  or 
the  walls  of  the  breeding-cage  in  which  they  may  be  kept,  suspending 
themselves  vertically.    The  larvae  are  green  when  fullfed,  and  the  pupa 
also  is  at  first  green,  with  a  purple-bordered  wing-case ;    the  pupa, 
however,  gradually  darkens  as  it  matures,  the  colour  becomini?  more 
and  more  reddish;  the  pupal  stage  lasts  about  fourteen  days.    Mathew 
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observes  that  the  larvfe  he  obtained  at  Wim borne  were  placed  in  a  large 
glass-topped  box  with  some  flowers  of  gentian,  into  which  they  crawled, 
bnt,  in  a  day  or  two,  they  came  oat,  spun  pads  of  silk  on  the  glass, 
and,  in  about  forty-eight  hours,  changed  to  pupte,  hanging  head  down- 
wards. Chapman  says  that  '*  the  larvae  leave  the  flowers  for  pupation, 
but  do  not  travel  far,  no  doubt  naturaUy  fixing  themselves  on  the 
stems  of  the  plants  on  which  they  have  fed,  probably  like  A.  zopho- 
dactylm  in  an  inverted  position  quite  near  the  flowers  (this  can,  of 
course,  as  with  A,  zophodactylus,  apply  only  to  examples  of  the 
summer  brood) ;  nearly  all  my  specimens  are  on  bits  of  round  stem, 
as  the  other  species  of  the  genus  so  frequently  are,  and  those  of  A. 
zophodactylus  are  so  commonly  in  this  position,  that  we  may  call  it 
almost  the  invariable  rule  in  that  species."  [Freyer  says :  "  When 
fullfed  the  larva  leaves  its  hiding-place  and  takes  up  a  position  either 
on  the  stem  of  the  f oodplant,  or  on  the  stem  of  some  other  plant  near, 
or  on  something  on  the  ground,  or  a  culm  of  grass,  and  on  this  ^tens 
itself  by  the  middle  (?)  and  anus,  and  thus  pupates."  (This  refers  to 
the  larvae  found  feeding  near  Augsburg  on  Gmtuina  vema.)] 

FooDPLANTs. — Gentiana  lutea  (Freyer),  [O.  vema  (Freyer),] 
G.  aaclepiadea  (Frey,  Hofmann),  G,  pneumonanthe  (Zeller).  [Frey 
notes  {Lep'  dei'  Schweizj  p.  480)  Gentiana  vema  as  the  foodplant  oif 
coprodactylus,  G.  asclepiacUa  as  the  foodplant  of  plagiodactylus  (=pneu' 
monanthes),  and  ''  gentians  "  generally  tor  graphodactyla.  There  is  little 
doubt  that  the  plagiodactylus  and  graphodactylus  of  the  "  Frey  coll."  are, 
so  far  as  his  own  captures  are  concerned,  the  first  and  second  broods  of 
the  latter  species.  Sorhagen  says  (Die  KleiMchmett.  Brandbg.^  pp.  A-S) 
the  larvae  feed  in  the  capsules  of  Gentiana  verna^  G.  lutea,  and  G. 
pneumonanthe.  This  is  probably  obtained  from  Freyer,  who  recorded 
graphodactyla  (teste  Treitschke)  from  G.  lutea  at  Bad  Ereith,  and  from 
G.  vema  at  Deuringen,  near  Augsburg. 

Pupa. — The  pupa  of  graphodactyla  exhibits,  in  its  form,  no  aberra- 
tion from  the  type  of  the  genus  ;  it  is  pale  yellowish-brown,  darker 
on  the  wing-cases,  and  has,  on  the  abdomen,  several  dark  brown,  faint, 
longitudinal  lines,  that  is,  one  in  the  mediodorsal  region,  two  on  each 
side  above,  and  one,  very  broad  and  darker,  below  the  lateral  flange 
(Hofmann).  [The  following  descriptions,  taken  from  a  dead  pupa  and 
an  empty  case  of  il.  var.  pneumonanthes  from  Mr.  Mathew,  are,  therefore, 
from  authentic  English  material,  but  might,  so  far  as  I  can  tell,  have 
been  as  satisfactorily  made  from  A.  graphodactyla  or  from  English 
A,  zopJiodactylus.]  The  empty  pupal  shdl  is  about  11mm.  long,  the 
dead  pupa  about  8*5mm. ;  the  latter  is,  however,  obviously  one  that  was 
a  starveling,  and  the  moth  probably  died  inside  it,  instead  of  emei^ing, 
for  some  such  reason.  It  is  cylindrical,  i.e.,  not  flattened  in  any  way ; 
a  transverse  section  of,  say,  the  5th  abdominal  segment  would  be  a 
circle.  It  is  also  very  smooth,  no  hump,  spines,  or  hairs  (without 
considerable  magnification)  being  present.  It  has  a  definite  beak,  the 
ventral  line  from  the  end  of  the  free  appendages  being  quite  straight, 
and  meeting  the  equally  straight  line  of  the  front  of  the  pupa  at  its 
point.  This  front  line  is  only  straight  if  taken  in  profile,  the  anterior 
ends  of  the  dorsal  flanges  then  filling  up  what  is  really  a  curve  over 
the  thoracic  dorsum  if  the  actual  middle  line  be  followed  ;  the  beak, 
when  magnified  under  a  hand  lens,  is  seen  to  be  really  rounded,  with 
no  sharp  point  as  in  pupae  that  have  to  break  open  a  cocoon,  etc.  (as 
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in  ^geriids  for  instance) ;  still,  the  undersurfaoe  and  front  meet  here, 
at  an  angle  of  about  86°.     The  thorax  (at  the  middle  of  the  meso- 
thorax)  is  broader  and  higher  than  any  other  part  of  the  pupa,  but 
so  slightly  that  it  would  be  almost  correct  to  say  it  is  of  the  same  width 
from  here  to  the  8rd  abdominal.      There  is,  however,  a  slight  tapering 
in  this  length,  but  no  bulbousness  of  the  thorax  as  in  the  pupae  of  some 
Stenoptilias.      The  width   at  the  8rd  abdominal  segment  is  about 
l-6mm.,  of  the  4th  abdominal  segment  (without  appendages)  hardly 
less,  and  it  thence  tapers  slightly  to  the  end  of  the  6th  abdominal 
segment,  and  then  more  rapidly  to  the  point  of  the  cremastral  spine. 
From  the  nose- spine  to  the  end  of  the  8rd  abdominal  segment,  to  which 
the  appendages  are  fixed,  is  6mm. ;  beyond  this,  the  free  appendages 
(maxilleB  and  second  and  third  tarsi)  extend  2mm.,  and  are  accom- 
panied by  the  special  wing- tips  for  nearly  half  the  distance.     The  first 
tarsi  reach  to  the  end  of  the  8rd  abdominal  segment  (to  the  end  of 
the  wings,  without  tips) ;  the  antennae  l'6mm.  less.      The  maxillse 
disappear  beneath  the  first  legs  a  little  higher  up,  at  2*6mm.  from 
th.eir  base,  to   reappear  again   in   the  free  appendage-process.      The 
first  femora  do  not  appear,  and  only  the  minutest,  narrow,  triangular 
piece  of  labium.     The  mandibles  meet  in  the  middle  line  for  a  short 
distance ;    the  labrum  is  thus  short  and  obtuse,  but  with  a  sharp 
point.     There  appears  to  be  one  (very  minute)  hair  on  the  face ;  none 
are  detected  on  the  labrum  or  at  the  antennal  bases.      They  may, 
however,  be  present,  as,  in  these  unmounted  specimens,  those  on  the 
eye-covers  are  quite  invisible  till  got  into  profile.      The  eye-covers  have 
two  hairs  of  approximately  the  length  already  given  ;  the  covers  are 
circular,  apart  from  the  flat  edge  against  the  antennee,  and  have  the 
eye-facets  as  fine  points  round  the  margin.      The  small  prothoracio 
piece,  tolerably  closely  attached  to  the  mesothorax,  is  connected  (on 
dehiscence)  to  the  eye- piece  by  a  long  membrane,  of  which  a  slight 
fold  may  be  the  dorsal  head-piece ;    the  prothorax,  membrane,  and 
eye-piece    (as    in    the   dehisced    pupa,  not  stretched  out  but  bent 
and  twisted)   are    about    0*66mm.  in    length,   divided  so    that,   of 
five  parts,  two  are  prothorax,   two  membrane,   and  one  eye-piece. 
The  prothoracic  spiracle-cover  (on  mesothorax)  is  like  those  of  others 
of  the  same  genus,  forming  a  little  arched  hood  (longest  in  line  of 
incision),  beautifully  ornamented  with  microscopic  spicules  or  hairs, 
which  differ   a  little    in   size   and   arrangement   from   one  end  of 
the  cover  to  the  other.     The  mesothorax  opens  by  a  dorsal  suture  on 
dehiscence ;  the  metathorax  remains  undivided.      The  dorsal  ridges 
hardly  affect  the  prothorax,  but  cross  the  mesothorax,  are  rather  wide 
apart  and  high  in  front  (where  they  have  already  been  alluded  to  as 
giving  a  straight  outline  to  the  front),  lower  and  approximate,  towards 
the  metathorax.     On  the  metathorax  they  begin  a  little  further  apart 
than  they  were  at  the  posterior  border  of  the  mesothorax,  and  gradu- 
ally get  further  apart  till  they  terminate  before  the  posterior  border  of 
the  8rd  abdominal  segment.    They  are  low  and  rounded,  but  still  quite 
pronounced.   There  is  a  slight  hollow,  placed  dorsal  to  the  wings,  deepest 
at  the  1st  abdominal  segment,  where  it  would  form  a  waist,  but  that  it 
does  not  affect  the  dorsal  line  appreciably.      The  wings  are  rather 
polished,  but  show  some  of  the  neuration.   In  this,  and  in  a  good  many 
other  "  plume"  pupae  I  have  examined,  the  wings  contain  a  large  number 
of  the  imaginal  scales,  torn  from  the  wing  in  emerging,  so  that  the 
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resulting  moth,  even  when  qaite  fresh,  was  by  no  means  perfect.  The 
hindwing  extends  to  beyond  the  spiracle  of  the  2nd  abdominal  segment, 
and,  though  looking  very  narrow,  being  curled  into  the  hollow,  is 
really  fairly  wide,  very  nearly  0*2mm.  at  base,  the  forewing  being  about 
0'8mm.  The  prothorax  has  two  hairs,  the  mesothorax  two  pairs,  the 
metathorax  three,  that  might  represent  i,  ii,  and  iii.  The  1st  abdo- 
minal segment  has  tubercle  i  on  the  ridge  at  the  front  margin  of  the 
segment,  ii  a  long  way  back  on  ridge;  the  2nd  abdominal  has  i  on  ridge, 
about  middle  of  segment,  ii  on  ridge,  0-4mm.  behind  i,  iii  above 
spiracle.  The  8rd  abdominal  segment  has  i  and  ii  much  closer 
together,  iii  above,  and  then  iv  +  v  below,  spiracle.  The  following 
segments,  4,  5,  6,  and  7,  have  these,  and  also  vi,  lower  and  towards 
posterior  border  of  segment,  and  two  hairs  lower  still,  representing 
vii ;  the  8th  has  all  the  tubercles  from  i  and  ii  down  to  vi,  and 
there  are  several  on  the  9th  abdominal.  In  this  particular  pupa, 
the  dorsal  hairs  (i  and  ii)  are  0-18mm.  apart,  on  the  4th  ab- 
dominal segment.  All  the  hairs  are  very  small,  curved,  and 
clubbed,  as  already  noticed.  The  last  segments,  8th,  9th,  and 
10th  abdominals,  are  inclined  to  be  flat  beneath,  and  also  carry  ridges 
above,  so  that  they  are  quadrangular  in  section ;  the  upper  surface 
narrower  than  the  lower.  The  8th  abdominal  segment  is  very  narrow 
ventrally,  and  the  flat  surface  reaches  up  to  it.  There  is  the  usual 
group  of  cremastral  hooks  at  each  end  of  the  surface,  and  the  anal  scar  is 
rather  prominent  on  it  centrally.  The  front  group  of  hooks  consists 
of  two  portions,  one  on  each  genital  eminence;  each  portion  has  about 
40  hairs,  each  nearly  0-2mm.  long,  with  a  hook  set  back  closely  to  the 
stem,  and  with  but  little  terminal  enlargement.  The  hairs  of  the  anal 
patch  are  much  more  numerous,  but  their  appearance  is  identical.  On 
the  dorsal  aspects  of  the  abdominal  segments  the  sculpturing  consists 
of  about  18  or  20  ridges,  running  transversely,  but  not  always  all  the 
way  across.  They  are  fairly  straight,  with  no  lateral  ridges,  and  are 
quite  smooth  on  the  top,  the  circular  pits,  that  thickly  sculpture  the 
spaces  between,  not  reaching  to  their  tops,  and  producing  little  or  no  irrega- 
larity  on  their  flanks.  Ventrally,  there  are  similar  ridges  less  marked, 
but  more  numerous  (say  26  across  a  segment),  and  a  little  encroached 
on  by  the  flne  sculpturing,  which  here,  especially  in  the  middle  line, 
and  to  the  front  of  the  segments,  changes  from  pits  to  minute  skin- 
spicules  (Chapman).  The  pupa  is  about  half-an-inch  in  length,  is  long 
and  slender  in  build,  and  reminds  one  strongly  of  a  butterfly  pupa, 
particularly  that  of  Thais,  The  head  is  very  much  depressed,  the  top 
of  the  thorax,  the  nosehorn,  and  the  shoulders  forming  prominences, 
which  cause  the  superficial  resemblance  to  butterfly  pupae ;  the  wing- 
cases  are  long  and  slender,  the  legs  so  long  that  they  project  quite  an 
eighth  of  an  inch  beyond  the  tips  of  the  wings  ;  at  the  lower  extremity 
(from  the  tips  of  the  wings)  they  are  free.  The  median  abdominal  segments 
seem  to  be  all  free,  as,  although,  when  undisturbed,  the  pupa  remains 
rigid,  it  will  twist  violently  sideways  when  interfered  with.  As  before 
mentioned,  a  remarkable  fact  about  this  pupa  is  the  presence  of 
hooked  bristles  on  the  8th  abdominal  segment,  these  enabling  the 
pupa  to  maintain  a  rigid  stretched  position  similar  to  that  assumed  by 
many  Geometrid  larvae.  Unfortunately,  I  have  only  a  small  magnifying 
glass  (16  times),  and  could  not  examine  them  in  detail,  but  they  appear 
to  be  a  small  clump  of  short  stiff  bristles  with  curbed  points,  and  easily 
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attach  themselves  to  the  silk  spun  by  the  larva  on  the  surface  of  the 
leaf  (Dadd).  [Abdomen  slender,  ending  in  a  sharp  point ;  along  the 
edge  of  the  wing  it  its  dark  green,  with  darker  streaks ;  the  abdomen 
hght  green  or  ydlowish,  on  which  the  markings  of  the  lurvaB  are  visible; 
these  markings  and  streaks  are,  as  a  rule,  red-brown  (Freyer,  from 
pupsB  obtained  in  early  May,  1867,  near  Augsburg,  on  Gentiana  vema),'\ 
Vabiation  of  pupa. — In  colour  the  pupa  is  dimorphic,  the  colour 
apparently  being  in  relation  to  the  surface  to  which  it  is  attached, 
though  this  is  not  invariably  the  case,  those  attached  to  leaves  being 
mostly  green,  those  on  the  stalks  and  petals  purplish-brown,  and 
even  almost  blue-purple  on  the  flower-heads.  The  green  pupae 
have  always  a  red  spot  on  the  back  of  the  thorax,  and  many  are  more 
or  less  mottled  with  reddish-brown  spots  (Dadd).  The  pupa  in  itself 
appears  not  only  individually  to  be  coloured  very  variably,  but  it  like- 
wise changes  its  colour  daily,  so  that  at  the  outset  it  is  lighter  and 
variegated,  but  gradually  becomes  unicolorous  and  darker  on  the  back, 
on  the  whole  dark  violet-brown,  on  the  ventral  side  and  the  wing- 
covers  more  of  a  pure  dark  brown  t.6.,  sepia  colour.  In  its  shape  it 
comes  nearest  to  those  of  S,  pelidnodactyla  and  serotina  (Hering). 

GOMPABISON    OF    PUPJS    OF    AdKINIA   OBAPHODAOTYLA,    PNBUMONANTHKS, 
ZOPHODACTTIiUS,  BIPUNCTmACTTLA,  AND    StENOPTIUA   PTEBODACTTLA. The 

pupflB  of  A.  graphodactyla  and  pneumonanthes  seem  to  be  absolutely 
identical.  The  difficulty  is  to  be  sure  of  any  grounds  for  not  adding 
that  they  are  identical  also  with  that  of  A.  zophodactylus.  The  com- 
parison is  made  with  empty  pupa-cases,  which  are  much  more  satisfactory 
for  the  purpose  in  nearly  all  respects,  except  that  of  the  colour  of  the 
living  pupa,  nor  can  I  discover  any  difference  between  them  and  that 
of  A .  coprodactylus,  I  have  many  pupa-cases  of  A .  zopkodactylus^  but  only 
about  a  dozen  of  graphodactyla  and  pneumonanthes  together.  This  is 
probably  the  reason  that  I  find  no  pupa  of  the  latter  with  any  colouring, 
whilst  a  few  of  A.  zophodactylus  have  a  broad  band  of  brownish  tinting 
on  each  side  above  the  spiracles ;  the  others,  however,  are  like  A. 
graphodactyla.  After  examining  the  pupaB  for  a  very  long  time,  the 
only  differences  I  can  find  are  very  minute  ones,  in  the  lengths  of  the 
hairs,  and  in  the  closeness  together  of  tubercles  i  and  ii.  The  pupae  of 
StenoptUia  pterodactyla  (ftiscus)  and  Adkinia  hipunctidactyla  differ  more 
conspicuously  in  the  lengths  of  the  hairs.  The  hairs  are  definitely  whiter, 
and  the  tubercles  closer  together,  in  pneumonanthes  than  in  zophodactylus. 
The  hairs  are,  perhaps,  also  a  little  more  curved.  The  following 
comparative  table  gives  some  details : 


Spsann. 

LBMOTB  or  BAIBS  ON  BYB- 
COTSBB. 

On   TUBBBCLB8  I   AMI>   U 
OM  4th  ABDOMINAL. 

Wmm 
APABT  or  I 

AND  II   ON 

4th  ab.  sbg. 

A.  zophodaetylui    . . 

0*045mm.-O'0IM)mm. 

0'050mm.-0'055mm. 

0*14mm. 

A .  var.  pneumonanthes 

0-038mm .  -0040mm. 

0*040mm.-0*042mm. 

0*09mm. 

A,  bipunetidMtyla 

0*  10mm. -0- 12mm. 

0*  15mm .  -0*  16mm. 

0'12mm. 

8.  pterodactyla 

0*08mm.-0'09mm. 

0*  10mm. -0' 16mm. 

0*14mm. 

It  4ieems  also  as  if  the  wing-tips  down  beside  the  free  appendages 
were  wider  at  their  bases  in  A,  var.  pneumonanthes,  and  more  slender  ii^ 
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A.  zopkodactylus,  and  that  the  length  of  the  appendages  beyond  was 
rather  less.  This  difference,  however,  seemed  not  qaite  secarely  to 
separate  itself  from  various  others  that  at  first  seemed  promising,  but 
were  foand,  on  further  examination,  to  be  individual,  and  to  occur  in 
both  species,  or  possibly  to  be  errors  of  observation.  The  most  dis- 
concerting circumstance  of  all,  however,  is  that  the  differences  in 
measurements  between  zophodactylus  and  pneumonanthes,  given  above,  as 
to  the  dorsal  tubercles,  are  from  continental  pneumonanthes  compared 
with  British  zophodactylus,  and  that  Mr.  Mathew's  pneumonanthes  give 
measurements  (so  far  as  they  can  be  got  without  injuring  the  specimens) 
that  agree  with  thQ  English  zoplwdactylus,  or  are  even  on  the  other 
side  of  them  from  the  continental  ones.  My  final  conclusion,  therefore, 
is  that  no  pupal  distinction  can  be  drawn  between  the  two  species. 
The  pupa  of  A,  var.  pneumonanthes  seems  to  be  fractionally  smaller  than 
that  of  A.  zophodactyluSy  but  the  difference  is  slight,  and  with  the  curved, 
empty,  cases,  accurate  measurement  of  a  sufficient  number  to  be  of  any 
use  is  impossible.  The  larger  specimens  of  A.  pneumonanthes  (of  the 
spring  brood) +,  taken  by  Mr.  Dadd  near  Berlin,  would  certainly  be  larger 
than  any  English  (summer  brood)  zophodactylus  pupse  I  have  (Chapman). 
Time  of  appearance. — The  species  is  no  doubt  double-brooded, 
occurring  in  May- June,  and  again  in  August.  Stange  says  that  he 
captured  it  near  Spandau  and  Finkenkrug,  on  June  24th  and  29th,  1878, 
whilst  Hering  bred  imagines  from  July  29th,  1898,  onwards,  also  from 
Finkenkrug  (the  same  locality),  so  that  Sorhagen  has  no  hesitation  in 
calling  it  double- brooded,  the  imagines  appearing  in  June  and  again  in 
August.  We  have  here  also  a  long  series  under  observation,  one  part  (1 1) 
captured  by  Dadd,  at  Finkenkrug,  on  June  6th,  1906,  and  the  other  part 
(20),  at  the  end  of  July,  1906,  respectively.  Frey's  records  {Die  Tineen 
und  Pter,  Schweiz,'p,  112)  oiplagiodactylus{=pjieumonanthes)  in  June  and 
July  near  Ziirich,  And  grapJwdactylus  in  August,  suggest  also  the  two  broods 
of  the  same  species.  Wocke,  for  Silesia,  gives  mid- June  and  early  Septem- 
ber, Freyer  records  it  in  June  from  larvsB  found  in  the  very  commencement 
of  June,  1862,  near  the  Tegernsee.  August  alone  is  given  for  Hanover 
(Olitz) ;  beginning  of  August,  near  Eegensburg  (Schmid) ;  July,  for  the 
Rhine  Provinces  (Stollwerck) ;  July  and  August,  in  Baden  (Meess  and 
Spuler) ;  July  and  August,  in  Bavaria  (Hartmann,  one  of  whose  localities 
is  Tegernsee,  whence  Freyer  bred  it  in  June) ;  July,  in  Wiirttemburg 
(Steudel  and  Hofmann),  etc.  Hering  says:  ''Like  Snellen,  I  do  not 
doubt  that  the  species  has  a  spring  brood,  examples  of  which,  in  some 
instances,  e.g.,  the  imago  caught  on  July  1 5th,  1898,  overlap  the  second 
generation ;  at  all  events  the  larva  of  this  early  brood  cannot  have  the 
same  life-history  as  the  later  one,  because,  with  us,  Gentiana  pneu- 
monanthe  only  comes  into  bloom  at  the  beginning  of  July,'*  etc.  Crom- 
brugghe  records  it  as  occurring  in  great  abundance  in  July  and  August, 
1901,  at  Heide,  in  Belgium ;  he  notes  one  larva  as  late  as  August  11th, 
1905,  which  gave  an  imago  quite  at  the  end  of  August.  He  thinks 
there  is  a  spring  brood.  Fologne  also  records  it  as  occurring  in 
August  at  Genck,  and  at  Calmpthout.  Other  details  that  may  be  noted 
are:  Imagines,  July  22nd,  1840,  not  rarely  about  the  foot  of  the 
Schneeberg  (Mann  and  Fischer  v.  Eoslerstamm);  on  the  Simmering, 

f  The  larger  specimens  (imagines)  of  these  spring  pneumonanthes  are  28mm. 
in  wing-expanse,  exactly  the  same  size  as  the  largest  of  the  Berlin  summer  brood 
(see  anted,  p.  521). 
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July  7t;h  and  8th,  1842  (Zeller);  [bred  June  2drd-80th,  1857)  from  larvae 
found  near  Augsburg,  in  early  May,  on  Gentiana  vema  (Freyer).]  In 
Germany  it  is  recorded  after  mid- August,  1888,  near  Finkenkrug 
(Hering) ;  July  4th,  1878,  on  the  Island  of  Wollin  (Schleich) ;  June 
24th  and  29th,  1878,  in  the  meadows  near  Spandau  and  at  Finkenkrug 
(Stange),  a  record  that  shows  that,  in  the  Berlin  district,  the  insect  is 
double-brooded,  since  imagines  emerged  July  29th,  1898,  from  larvae 
from  Finkenkrug  that  had  pupated  on  the  17th  (Hering),  a  fact  since 
confirmed  by  Dadd  {supra).  Imagines  emerged  freely  from  July  80th  to 
the  middle  of  August,  1906,  from  larvsB  taken  July  14th  on  the  Wornitz 
(Mosigkauer  Haide),  in  Anhalt  (Gillmer).  Imagines  emerged  from 
September  15th-19th,  1902,  from  larvsB  found  at  Bouveret,  on  the  shores 
of  Lake  Geneva,  at  the  end  of  August  (Wheeler).  The  first  moth  reared 
from  theWimbornelarvte,  taken  by  Mathew,  in  1906,  appeared  on  August 
29th,  the  next  on  the  81st,  and  so  on  up  to  September  20th.  On 
September  1st  he  netted  an  imago  on  the  ground  whence  the  larvae 
came,  and  on  the  4th  two  more  were  beaten  from  mixed  herbage  in  the 
locality  where  the  gentian  occurred. 

Habits. — Mathew  says  that  on  September  1st  and  4th,  he  beat  one 
or  two  of  the  moths  during  the  day  from  a  mixture  of  coarse  herbage 
growing  in  a  boggy  place ;  he  adds  that,  when  disturbed,  the  moth 
only  flies  for  a  short  distance  and  settles  again  on  a  stem  of  grass  or  some 
other  plant,  and  it  is  very  easy  to  catch ;  it  probably  flies  gently  at  dusk. 
Gillmer  says  that  the  ^^ plumes'*  which  emerged  in  the  breeding-ciige 
between  theendof  July  and  the  middle  of  August,  1906,  were  not  observed 
to  pair.  By  day  they  hung  about  the  breeding- cage,  on  the  curtains  of 
the  room,  etc.,  with  their  wings  spread  out  horizontally,  but,  at  dusk, 
they  commenced  to  fly  and  tried  to  get  into  the  open  air,  and  this  would 
seem  to  be  their  natural  time  of  flight.  Of  the  imagines  which  Freyer 
found  near  Augsburg,  and  which  we  have  already  noted  as  being 
possibly  CO/;/ Wacti/Zt/8  (since  the  larvae  fed  on  (irentiana  re^ma),  he  writes: 
<*  This  species  has  a  light  floating  flight,  and  is  to  be  found  sitting  on 
grass-blades,  at  the  end  of  June  and  beginning  of  July,  in  forest 
meadows." 

Habftats. — The  species  is  distinctly  addicted  to  the  marshes  in  its 
more  lowland  localities  (probably  also  in  the  mountains).  It  was  first 
found  by  Freyer  among  the  Bavarian  mountains  at  Bad  Ereith,  near 
Tegernsee.  It  was  then  found  on  the  Schneeberg  (Mann  and  Fischer 
von  Roslerstamm),  and  the  Sommering  (Zeller),  and  then  locally  in 
Switzerland,  in  mountain -meadows,  and  in  the  woods  on  the  mountains 
on  either  shore  of  the  lake,  at  the  beginning  of  August,  in  the  neighbour- 
hood of  Ziirich  (Frey).  Hofmann  says  that  the  true  S.  graphodactyla 
occurs  mostly  in  mountain  regions;  it  is  found  in  Upper  Bavaria 
(Tegernsee,  Urfeld),  in  the  Allgau,  in  the  Austrian  alps  (Schneeberg, 
Sommering,  etc.),  in  the  Tyrol,  Carniola,  and  in  Switzerland  near 
Ziirich.  Its  reported  occurrence  near  Regensburg,  he  says,  as  well  as  in 
North  Germany,  rests  on  its  confusion  with  S.  var.  pneiwwnanthes, 
Biittn.,  or  some  other  species.  This  latter  is  recorded  as  occurring  in 
marshy  meadows  in  various  parts  of  Germany.  Hering  observes  that,  on 
July  15th,  1898,  Dr.  Schleich  and  himself  found  it  in  a  dry  bog-meadow, 
near  Finkenkrug,  where  there  were,  besides  many  bushes  of  Myrira 
gale,  a  few  plants  of  Gentiana  pneumonanthe  in  bloom,  among  which  a 
worn  specimen  of  Stenoptilia  pneumonanthe^  (plaffiodactylus)  was  captured. 
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Attention  being  directed  to  the  blooms  of  the  gentian,  some  peculiarly 
spotted  flowers  were  found  to  be  attacked  by  the  larvae  of  the  same  species. 
Schleich  himself  had  long  before  this  reported  the  capture  of  the  species 
in  a  swampy  meadow  on  the  western  shore  of  the  Vietzig  Lake,  near  Mis- 
droy ;  and  Stange,  in  the  marshy  meadows  near  Spandau  (oomporatiTely 
near  Hering's  Finkenkrug  locality).  Oillmer  found  it  in  a  wet  meadow 
near  the  Mosigkauer  Haide,  in  the  Dessau  district.  The  place  is  very  wet, 
and  the  water  oozes  up  as  one  walks  over  it  in  the  summer  as  well  as 
autumn .  The  meadow  is  mown  in  July,  so  that  the  larve  have  to  be  nearly 
fullfed  at  this  time  in  this  locality,  or  they  might  possibly  be  destroyed, 
unless,  as  was  the  case  with  Mathew's  larvae,  the  cut  flowers  retain 
sufficient  freshness  for  some  time  to  serve  for  food.  It  is  difficult,  at 
the  end  of  October  and  early  November,  to  search  such  a  wet  locality, 
but  Gillmer  was  so  far  successful  that  he  obtained  plants  containing 
tiny  larvae,  which,  on  arrival  in  England,  were  discovered  by  Chapman 
mining  in  the  foodplant,  the  young  shoots  made  by  the  gentian, 
since  the  summer  mowing,  being  at  this  time  about  18cm.  in  length. 
In  the  Rhone  Valley,  Wheeler  found  the  insect  in  flowers  of  Gentiana 
pneumonanthe  growing  abundantly  at  Bouveret,  at  the  southeast  comer 
of  tbe  Lake  of  Geneva.  The  locality  is  at  the  end  of  a  huge,  partially- 
drained  marsh,  which  is,  however,  quite  dry  in  autumn.  Of  the 
British  locality,  Mathew  notes  {in  litt,)  that  it  is  a  moist  boggy  heath 
in  East  Dorset,  where  the  foodplant  is  not  at  all  abundant. 

British  localities. — Undiscovered  in  Britain  till  1906.     Probably 

in  most  places  where  Gentiana  pneumonafithe  occurs.      Dobset  :  near 
Wimborne  (Matbew). 

Distribution. — Widely  distributed,  but  local,  occurring  in  Austria, 
Germany,  Switzerland,  Belgium,  the  Netherlands,  ? Italy,  and  England. 
Au8TBiA:Hnngar7,Galioia(Staudinger  and  BebeI,"Gat.'*),Ix)wer  Austria — nearHain- 
feld,  on  the  Sdmmering  (Bogenhofer),  the  8chneeberg  Alps,  Lackerboden,  Henplacke, 
etc.  (Mann),  the  Sdmmering  (Mann  and  Fischer  von  Boslerstamm),  Tyrol — Glockner 
district,  Val  Popena  (Mann),  Brenner,  Series,  Monte  Bald,  Trafoi,  Franzenshohe 
(Heller),  Styrian  Alps  (Zeller),  Upper  Carinthia— at  the  fort  of  the  Fiinfapitz  (ZeUcr). 
Belgium  :  Genck,  Galmpthout  (Fologne),  Heide,  very  abundant  (Crombnigghe  de 
Picquendaele) .  Gbbmany:  Hanover—  near  Hanover  (Beinhold),  near  Misburg,  not  rare 
(Glitz) ,  near  Gottingen  (Jordan) ,  Khine  Provinces — on  the  banks  of  the  Ahr  ( Weymer), 
Hesse — near  Cassel  (Nenmeyer),  Thuringia — near  Sdmmerda  (Jordan),  Aiihalt — on 
the  Wornitz,  Mosigkauer  Haide  (Gillmer),  Brandenburg,-  rare — Spandauer  Haide 
(Buttner),  Finkenkrug  (Hering),  near  Spandau  (Sorhagen),  Silesia — near  Breslau, 
Bruschewitz,  Oels  district  (Wocke),  near  Gdrlitz  (Sommer),  Bavaria — Urfeld  on  the 
Walchensee,  the  Allgau  dist.  (Hofmann),  near  Begen8burg(Schmid),  Niederaschau, 
Oberaudorf  (Hartmann),  Bad  Ereith  near  Tegemsee,  Augsburg,  near  Deuringen 
greyer),  Baden  —  ThaJmiihle,  Geisingen,  Herrenwies  (Meess  and  Spuler), 
Pomerania— Isle  of  Wollin,  Misdroy  near  Stettin  (Schleich),  Hamburg — ^Hambuig 
(Sauber),  Wurttemberg— Eisenbach  (Steudel  and  Hofmann).  Itjllt:  Lombardy 
(Turati  teste  Hering).  Nbtheblakds  (SneUen).  Switzkbland  :  near  Zurich — on 
the  Uetliberg  (Frey),  Bremgarten  (Frey  collection),  [?  Degeraheim  and  Gabris 
(Miillerj] ,  Bhone  Valley,  near  Bouveret  (Wheeler). 

ADDENDUM    II   (to  paob  89). 

Hybridisation  in  Lepidoptera. 

Sphingides.     la.    [To  p.  24.]    Eumorpha  hybr.  prbnoi«di  [dpenori 

xeiiphorbiae  $  ),  Jacobs,  Iris,  xviii.,  pp.  821-7,  pi.  ix.,  figs.  1-4  (1906). 

— Bred  1905,  from  eggs,  tbe  result  of  a  pairing  that  took  place  in 

confinement.      Imago. — Superficially  observed,  gives  one  the  idea  of  a 

reddish  E.  dpenovy  separated,  however,  at  once  from  this  species  by 

(1)  a  conspicuous  dark  stripe  on  forewings,  commencing  at  third  oofiUu 

spot,  and  running  parallel  to  the  oblique  band,  common  to  most 
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Eumorphids,  into  the  inner  margin;  (2)  the  absence  of  the  red 
abdominal  mediodorsal  stripe ;  and  (8)  the  presence  of  a  dark  hind- 
marginal  band  on  hindwings.  Expanse  60mm.-62mm. ;  smaller  than 
average  elpenor,  distinctly  smaller  than  euphorbiae.  Head  pale  olive- 
green,  hollered  with  reddish  on  each  side;  antennsB  of  same  length  as 
those  of  elpenor  and  euphorbiae,  but  intermediate  in  bulk;  above 
greyish-white,  reddish  at  base,  brown  below  on  the  pectinated  side. 
Thorax  pale  olive-green.  Patagia  bordered  interiorly  with  reddish,  less 
intense  than  in  elpenor,  bat  white- bordered  exteriorly  more  conspicuously 
than  in  elpenor,  though  less  so  than  in  euphorbiae.  The  red  thoracic 
atripes  peculiar  io  elpenor  scarcely  recognisable.  Abdomen  slender,  of 
the  same  colour  as  the  thorax  above ;  the  anal  segment  (red  in  elpenor) 
olive-green  ;  *  the  red  mediodorsal  line  quite  absent ;  the  sides  pale 
red ;  the  upper  olive-green  portion  narrower  than  in  elpenor,  thus 
making  the  red  sides  more  conspicuous ;  on  each  side  of  the  1st 
segment  a  black  spot,  as  in  elpenor,  but  much  larger  and  more  intense; 
Anal  tuft  strong,  of  the  same  colour  as  abdomen.  The  forewings 
intermediate  between  the  more  slender  ones  of  elpenor  and  the  broader 
ones  of  euphorbiae ;  the  ground  colour  of  a  more  or  less  pale  carmine- 
red  ;  the  costa  bordered  for  three-fourths  of  its  length  with  pale  olive- 
^reen  ;  at  the  base  for  about  one-fourth,  and  again  beyond  the  middle 
up  to  the  apex,  this  border  is  enlarged  into  costal  spots;  the  basal  spot 
more  elongated  than  in  euphorbiae,  and  not  so  sharply  circumscribed  ; 
the  second  spot  may  be  looked  on  as  a  combination  of  the  second  and 
third  spots  in  euphorbiae ;  in  the  apical  portion  of  this  spot  (in  the 
place  where,  in  euphorbiae,  the  third  costal  spot  arises)  is  a  small  dark 
spot,  from  which,  to  the  middle  of  the  inner  margin,  runs  a  pale  olive- 
green  stripe,  slightly  bent  inwardly  about  the  middle,  and  of  an  even 
width  of  about  2mm.  From  the  apex  of  the  wing  runs  the  character- 
istic Phryxid  band,  widening  as  it  reaches  the  inner  margin ;  in  colour 
pale  olive-green,  its  inner  margin  parallel  with  the  first-mentioned 
atripe,  about  8mm.  distant,  regular  in  outline,  whilst  the  outer  margin 
is  irregular,  but  conspicuous  owing  to  its  dark  colour,  and  joins  the 
inner  margin  near  the  anal  angle;  the  band  is  narrower  than  in 
■euphorbiae,  and  approaches  the  form  of  that  of  hippophaes.  The 
space  between  thf>  band  and  the  wing-margin  is  slightly  darker  than 
the  red  ground  colour ;  it  is  broader  than  in  elpenor,  but  not  quite  so 
wide  as  in  euphorbiae.  A  black  dash  bordered  with  white  hairs  lies  at 
the  base  on  the  inner  margin,  intermediate  in  size  between  those  of 
the  parents.  The  red  line  on  the  extreme  costa,  present  in  elpenor,  is 
here  wanting.  The  outer  marginal  fringes  short,  of  the  colour  of  the 
outer  margin.  The  hindwings  of  the  hybrid  are  intermediate  between 
those  of  the  parents,  both  in  shape  and  coloration,  as  also  is  the 
black  basal  portion ;  along  the  outer  margin,  about  lmm.-2mm. 
distant,  runs  a  blackish  band,  terminating  before  reaching  the  anal 
angle  ;  this  band,  totally  absent  in  elpenor,  is  a  trait  from  euphorbiae, 
although  neither  so  broad  nor  so  bright  as  in  that  species ;  the  colour 
of  the  space  between  the  basal  spot  and  marginal  band,  and  between 
these  and  the  margin,  is  red,  like  the  ground  colour  of  the  forewings ;  at 
the  anal  angle  where,  in  euphorbiae,  is  a  conspicuous  white  spot,  which 
is  absent  in  elpenor,  the  colour  is  faint  light  reddish.  Fringes  white. 
-  ...  PI.  ix.,  fig.  4,  represents  an  asymmetrically  marked  aberra- 
tion  Among  the  other  examples  bred  is  one  in  which  all  the 
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red  coloration  is  absent,  the  red  being  represented  by  pale  grey ;  the^ 
markings  are  pale  olive-green  as  in  the  type,  but  confused  on  the  left 
forewing  ;  hind  wings  crippled.  All  the  moths  bred  are  3^  s.  Labva 
(pi.  ix.,  fig.  1). — Head  brown ;  a  reddish  dorsal  stripe  from  head  to 
caudal  horn ;  on  both  sides  of  this  a  velvety-black  stripe,  and  a  similar 
one  above  the  legs.  The  space  between  these  stripes  is  sprinkled  with 
innumerable  fine  yellow  and  reddish  dots,  and  similar,  but  much  finer^ 
dots  occur  in  the  black  bands.  These  dots  are  so  arranged  that  five 
narrow  black  bands  are  formed  on  each  segment,  which  run  also 
across  the  reddish  dorsal  stripe.  On  each  segment,  at  the  lower 
margin  of  the  black,  longitudinal,  dorsal  stripes,  is  a  pale  yellow  spot. 
Those  on  the  first  four  segments  are  larger  than  the  rest.  Spiracles- 
white,  oval ;  immediately  below  each  is  a  suffused  red  spot.  On  the 
8th  abdominal  segment  there  is  the  slightly-curved  black  horn,  with 
only  the  extreme  tip  white.  At  the  base  of  the  horn,  on  both  sides^ 
is  a  large  yellow  spot,  extending  into  the  base.  The  length  of  the 
horn  is  intermediate  between  that  of  elpenor  and  eiiphorbtae.  Legs 
blackish,  red-brown  in  the  middle,  sprinkled  with  very  many  flesh- 
coloured  dots.  The  larva  beneath  is  flesh-coloured,  and  sprinkled, 
except  in  the  incisions,  likewise  with  fine  dots.  The  larva  appears 
shagreened,  by  reason  of  the  innumerable  dots.  It  approaches  nearer 
to  that  of  euphorHae  than  to  that  of  elpenor.  The  enlargement  of  the 
metathorax  and  Ist  abdominal  segment,  noticeable  in  elpenor,  is  not 
to  be  observed.  Pupa  (pi.  ix.,  fig.  2). — Brownish-grey,  darker  on  the 
most  prominent  parts  of  the  segments,  the  wing-cases,  and  on  the 
dorsum.  The  cephalic  parts  are  less  pronounced  than  in  elpenor^ 
though  more  sharply  modelled  than  in  euphorbiae.  The  cremaster 
terminates  in  a  point  broad  at  the  base,  and  turned  sharply  down- 
wards. The  spines  on  the  abdominal  segments  of  elpenor  are  only 
weakly  expressed  in  the  hybrid  pupa  (Jacobs). 

3a.  [To  p.  24.]  Thaumas  hybr.  densoi  {vespertilio  ^  x  euphorbiae  ^  ), 
Muschamp,  Ent,  Eec,  xviii.,  pp.  287-8  (1906). — Two  S  M^d  two  9 
moths  emerged  after  three  weeks  of  pupal  life.  The  females  are  full 
of  eggs.  The  ground  colour  of  the  forewing  is  of  the  vespertUio-gTej, 
with,  in  two  cases,  a  yellowish-pink  shading  combining  with  the  grey; 
the  bands  exist  as  in  euphorbiae,  but  are  greatly  diminished  in  br&ulth 
and  in  length.  The  hindwing  is  the  hindwing  of  vespertilio,  but  with 
a  broader  pink  outer  margin.  The  underside  is  much  pinker  than  in 
vespertilio^  which  it  resembles  with  regard  to  the  grey  marginal  bands 
of  the  hindwing.  The  abdomen  and  thorax  strongly  resemble  thos^ 
of  euphorbiae.  However,  in  two  insects,  the  8rd  abdominal  black 
band  is  visible  as  in  vespertilio.  Larva. — First  stage :  Ground 
colour  light  yellowish-green,  head  rather  darker,  with  a  little  inter- 
mixture of  olive.  Caudal  horn  from  0'2mm.  to  0*8mm.  long.  Anal 
segments,  and  prolegs,  darkish  green.  The  larva  of  vespertilio,  in  this 
stage,  has  the  ground  colour  light  yellow,  the  head  of  the  same  colour, 
anal  segment  rather  darker.  The  setse  are  exactly  the  same  in  the 
three  different  larvae.  No  caudal  horn.  The  larva  of  euphorbiae  has  the 
ground  colour  light  olive-green,  the  head  and  base  of  prolegs  being  of 
a  very  dark  olive-brown  colour.  Caudal  horn  from  0'5nim.  to  0*6mm. 
in  length.  Second  stage :  The  larva  of  deiisoi  differs  from  that  of  euphor- 
biae in  that  the  yellow-grey  subdorsal  line  is  very  much  more  clearly 
indicated,  and  the  white  spots  are  prominent.     The  ground  colour  ia 
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nearer  that  of  vespertilto  at  the  same  stage.  The  shield  on  the  head  is 
black,  and  the  prologs  vary  from  green,  as  in  vespertilto ^  to  black,  as 
in  euphorbiae.  The  stigmatal  line  is  more  distinctly  marked  than  in 
euphorbiae,  less  so  than  in  vespertilio.  The  caudal  horn  is  short  and 
stumpy,  relatively  the  same  length  as  in  the  first  stage ;  exceptionally, 
in  a  very  few  cases,  it  is  completely  missing  (in  not  one  case  was  it 
wanting  in  the  first  stage).  Third  {and  final)  stage:  The  larva  of 
densoi  varies  in  the  adult  stage  very  much  more  than  in  the  first  two 
stages,  but  is,  altogether,  within  the  broad  limits  of  the  euphorbiae 
larvse,  from  which,  however,  it  differs  with  regard  to  the  length  of 
the  caudal  horn.  In  no  case  was  this  horn  more  than  one-half  the 
size  of  the  caudal  horn  of  euphorbiae,  and,  in  several  cases,  it  did  not 
exist  at  all.  In  the  course  of  the  last  stage  the  larvaB  were  attacked 
by  the  fatal  *'flacherie,"  and,  in  spite  of  every  care,  90  per  cent, 
perished.  Pupje. — These  are  rather  nearer  vespertilio  than  euphorbiae 
in  size  and  general  appearance ;  the  black  markings  (almost  non- 
existent in  vespertilio)  are  clearly  defined,  though  not  so  dark  as  in 
euphorbiae.  To  obtain  these  hybrids  several  Thaumas  vespertilio  ^  s  and 
Hyles  euphorbiae  $  s  were  placed,  in  June,  1906,  by  Dr.  Denso,  in  one 
side  of  a  silk-covered  cage,  and,  on  the  other  side,  separated  only  by  a  fine 
silken  screen,  a  few  H.  euphorbiae  $  sand  T.  vespertilio  2  s.  Of  the  former, 
two  euphoi'biae  $  s  paired  at  once  with  vespertilio  ^  s,  and  subsequently 
laid  respectively  108  and  97  eggs.  No  pairing,  however,  took  place 
between  venpertilio  2  s  and  euphorbiae  ^  s.  The  eggs  all  hatched,  and 
the  larvse  at  first  did  well,  feeding  hungrily  on  EupJwrbia,  and 
continued  to  do  so  up  to  the  final  stage  (Muscbamp). 

Attacides.  [To  p.  27.]  Saturnia  hybr.  casparii'^  {hybrida  ^ 
X  parotiia  ? ),  Frings,  Soc,  Ent,,  xxi.,  p.  26  (1906). — Imago. — 
Very  close  to  S.  pavonia  ;  the  ^  antenna  rather  more  expanded 
and  body  rather  more  robust.  The  basal  transverse  line  of  fore- 
wings  not  nearly  so  strongly  angulated,  sometimes  nearly  straight, 
as  in  spini ;  the  second  sinuate  line  runs  nearer  to  the  base  as  in 
hybrida-niinor.  Forewings  of  S  rather  of  a  grey-brown,  not  so  bright 
a  brown  as  in  pavonia,  though  they  retain  the  admixture  of  red  in  the 
disc.  The  coloration  of  the  hindwings  is  very  interesting ;  in  one 
example  the  hindwings  are  of  the  pale  grey  of  spifii,  but,  in  some  others, 
they  attain  the  intensity  of  a  rather  ^eAepavojiia,  these  two  forms  being 
connected  by  intermediates.  Sometimes  the  base  and  disc  are  orange, 
but  the  hindmargin  dusky-grey  as  in  hybrida-minor.  The  underside 
varies  from  almost  as  deep  an  orange  as  pavonia  to  quite  a  grey  colour. 
The  ^  hybr.  casparii,  therefore,  connects  hybrida-minor  and  pavonia 

*  The  parentage  of  this  hybrid  is  given  as  hybrida-minor  s  x  pavonia  ?  . 
As  we  have  already  noted  (anted,  vol.  iii.,  p.  297)  S.  hybr.  hybrida  (or  as  it  was  later 
called  hybrida-minor)  has  never  yet  been  recorded  as  reared  in  confinement,  and  its 
existence  is  assumed  only  on  the  strength  of  captured  specimens.  Frings,  on  for- 
tunately, does  not  say  whether  Caspari  obtained  his  cf  parent,  for  this  crossing,  in 
confinement,  or  whether  it  was  captured  wild.  It  really  is  a  most  important 
detail,  as  some  pavonia  exhibit  usually-considered  spini  characters.  Frings 
himself  notes  that  two  of  the  generally  accepted  differences  between  spini 
and  pavonia  are  not  to  be  relied  on,  viz.,  (1)  Basal  line — ^a  ?  pavonia  bred  from  a 
pupa  taken  at  Bonn,  with  basal  line  exactly  as  in  spini  ?  ;  he  has  also  captured 
a  similarly  marked  d  ,  and  has  seen  others  from  Budapest,  Russian  Poland,  and 
Ferrara.  (2)  Ahdomiiuil  hands —  ?  s  from  Rhenish  Prussia  often  have  the  pale 
abdominal  bands  as  broadly  and  strongly  white-ringed  as  those  of  spini.  On  the 
other  hand,  examples  from  Dalmatia  possess  no  white  rings. 
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by  all  conceivable  intermediates!.  A  ^ ,  witb  deep  wine-red  hindwings, 
and  forewings  deeply  flushed  with  dark  red  above  and  beneath,  can 
only  be  looked  upon  as  an  aberration.  The  2  of  casparii  has  the 
antennflB  more  strongly-pectinated  than  pavonia^  the  body  more  strongly- 
tufted,  and  the  white  rings  broader.  The  discs  of  both  wings  mostly 
show  a  strong  admixture  of  red  scales.  Many  $  s  had  no  eggs ;  some 
a  few  normal-looking  eggs,  and  others  many,  but  not  so  many  as  the 
average  of  pavonia.  Though  one  might  not  have  supposed  it,  the 
black  spini'like  larvsa  yielded  all  the  forms,  even  those  most  closely 
approaching  pavonia.  The  hybrid  schaufussi  (=bomemannixpaf?onia) 
naturally  comes  closest  to  caspari%  but  $q  have  less  of  the  brown 
ground  colour  of  pavonia  in  the  forewings,  the  ^  schaufusH  exhibiting 
more  of  the  greyish-red  of  bomemanni.  Eoos  were  obtained  in  1905 
by  Caspari,  who  shared  them  with  Frings ;  62  per  cent,  of  the  egga 
hatched,  and  both  Caspari  and  Frings  reared  imagines.  Labva. — 
First  instar :  The  black  larvas  not  separable  from  those  of  S.  pavoniu. 
Second  instar:  Black,  shiny  (inherited  from  spint),  about  two- thirds 
with  the  reddish-yellow  latersd  stripe  of  pavonia^  tne  rest  quite  black. 
Third  instar :  The  majority  unaltered ;  a  few  exhibit  a  row  of  pale 
yellow  spots  above  the  reddish -yellow  stripe ;  the  lateral  stripe  often 
quite  absent  ;  several  with  the  fine  whitish-grey  hairs  of  spini. 
Fourth  instar :  Very  variable ;  a  few  still  quite  black ;  most  with  a 
dark  or  pale  yellow  lateral  stripe;  many  with  green  spots;  in  some 
the  green  was  so  abundant  as  to  make  them  inseparable  from  pavonia 
in  the  same  stage.  Head  black,  marked  with  green.  Tnbercles  shiny 
black  (seldom  yellow  or  pink) ;  hairs  often  whitish,-as  ia  spini ;  some 
marked  laterally,  and  round  the  tubercles,  with  rusty-yellow.  FifU^ 
instar :  Ground  colour  mostly  a  peculiar  dirty,  dark,  olive-  or  blaok- 
green,  not  at  all  like  the  clear  green  of  pavonia,  which  occurred  in  a 
single  individual  only.  This  dirty  green  was  sprinkled  with  irregular 
spots  and  stripes  of  light  green.  However,  the  broad  black  saddles, 
with  sulphur-yellow,  or  more  rarely  reddish,  tubercles,  resembled 
those  of  pavonia  larvae.  Three-quarters  of  the  larvae  had  the  broad, 
continuous,  black  dorsal  stripe  of  hyhrida-minor  larva"^,  and  usually 
black  markings  about  the  spiracles  and  the  two  tubercles  above  the 
spiracle.  These  were  occasionally  formed  into  a  broad,  black,  longi- 
tudinal stripe,  leaving  only  two  rows  of  green  spots  on  the  dorsum.  A 
few  had  these  stripes  so  extended  that  the  larvae  appeared  black,  but 
even  then  the  saddles  were  visible  by  their  deeper  velvety  black. 
These  last  were  either  black,  or  black-green,  beneath.  Anal  claspers 
black  or  green,  but  always  with  a  green  stripe.  Head  black  with  a  green 
frontal  triangle,  or  green  with  black  marks.  Even  those  of  the  pavonia 
type  had  traces  of  the  black  dorsal  stripe.  Two  only  were  without  a 
trace,  so  that  they  only  differed  from  pavonia  larvae  in  the  dirty,  darker, 
green  ground  colour.  Only  a  few  of  the  darker  specimens  were  glos^. 
The  segmental  elevations  were  not  so  tall  as  those  of  spini,  agreeing 
much  more  with  those  of  pavonia.  Asymmetry  of  the  markings  of  the 
larvae  was  most  noticeable ;  many  had  only  one  side  of  the  head  yellow. 
It  is  very  striking  that  the  tendency  of  many  of  these  hybrid  larvs  is 
far  stronger  towards  the  doubtless  phylogenetically  very  old  spini  form 
than  towards  that  of  hyhrida-minor  or  pavonia,  although  the  larva 

t  This  appears  to  be  a  veiy  strong  statement  on  the  facta. 
*  This  distinctly  suggests  that  Frings  knew  hyhrida-winor  larva  [see  footnote 
preceding  page  (p.  589)]. 
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possess  only  25  per  cent,  of  spini  blood ;  some  specimens  differed,  indeed, 
only  very  slightly  from  spini  larvs.  Cocoons. — The  cocoons  mostly 
agreed  completely  with  those  of  pavonia^  but  one  specimen  with  that 
of  9pini,  The  pnpaD  only  differed  from  those  of  pavania  in  the  ^ 
antenna-case  being  somewhat  more  expanded,  reminding  one  of  spini 
(Fringe). 

Geobcbtbtoes.  [To  p.  29.]  Hybrid  Zonosoicas. —  Head  notes 
{Ent,  hec,  xviii.,  p.  47)  that,  between  1901  and  1904,  he  obtained 
pairings  of  Zonosoma  orbicularia  S  x  pendularia  $  ,  the  reciprocal 
cross  ZonoBoma  pendularia  ^  x  orbicularia  $  ,  also  Zonosoma  orbicu- 
laria ^  X  annulata  $  ,  and  its  reciprocal  cross  Zonosoma  annulata  3 
X  orbicularia  $  ,  and  lastly  Z»  orbicularia  $  x  porata  2  •  All  these 
produced  fertile  eggs  and  larvie,  and,  although  the  larvs  of  the  last- 
named  cross  unfortunately  died  when  nearly  fullfed,  owing,  apparently, 
to  the  very  wet  weather  that  occurred  whilst  they  were  being  reared 
(in  the  open  in  sleeves),  the  others  produced  imagines  in  due 
course,  that  of  annulata  $  x  orbicularia  $ ,  however,  only  one 
cripple  in  1904.     Of  the  others  we  note  : — 

la.  [To  p.  80.]  ZoNosoifA  hybr.  OBBiouLo-PENDUiiA  {orbicularia  S 
X  pendularia  $  ). — This  hybrid  follows  distinctly  the  ^  parent  in  its 
general  appearance,  and  would  be  difficult  to  separate  from  m-bicularia. 
It  has,  however,  something  of  the  pale  colour  of  pendularia,  and  the 
fine  mottling  or  peppering  that  characterises  orbicularia  is  greatly 
reduced,  the  ground  colour  being  more  uniform,  although  not  nearly 
approaching  that  of  pendularia.  The  general  direction  and  position 
of  the  markings  of  the  two  parent  species  being  much  alike,  it  is 
difficult  to  seize  on  any  very  definite  characteristics  shown  by  the 
hybrids  in  these  directions ;  but  the  reduction  of  the  red  median  band, 
the  character  of  the  dotted  basal  line  of  forewings,  and  the  dotted 
median  line  of  hindwings,  appear  somewhat  to  approach  rather  those  of 
pendularia  than  of  orbicularia :  so  also  does  the  transverse  submarginal 
shade  of  the  forewings,  when  present;  the  median  shade  of  the 
forewings  also  is  incomplete,  reaching  from  the  inner  margin  to  just 
beyond  the  ocellus,  as  in  pendularia.  Tutt  Coll.,  8  J^  s,  8  $  s.  In 
June,  1902,  Head  obtained  a  pairing  of  orbicularia  ^  x  pendularia  $  . 
Nearly  all  the  ova  were  fertile  and  produced  larvae,  and  between  four 
and  five  dozen  imagines  emerged  in  July  and  August,  1902 ;  two  pups 
that  lived  until  July,  1904,  died  without  emerging. 

16.  [To  p.  80.]  ZoNosoMA  hybr.  PBNDULo-ORBicuXiA  {pendularia  3 
X  orbicularia  ?  ). — This  hybrid  is  much  more  characteristic  of  pendu- 
laria than  orbicularia,  and  is  much  more  intermediate  in  its  appearance 
and  general  character  than  its  reciprocal  orbiculo-pendula.  The  specimens 
under  examination  are  two  ^  s,  and,  although  much  more  uniform  in 
the  ground  colour  of  the  forewings,  owing  to  the  reduction  of  the 
peppering,  or  mottling,  that  characterises  orbicularia,  they  still  have  the 
ground  colour  rather  of  the  darker  shade  that  characterises  the  latter 
species.  They  are  ill-marked,  and,  in  this  respect,  resemble  pendularia ; 
so  also  do  they  in  the  thick  marginal  dotting  round  the  edges  of  all 
the  wings.  An  occasional  pendularia  character  is  most  marked,  e,g,y 
the  development  of  a  submarginal  shade  on  the  hindwings,  for  the 
development  of  which  the  dotted  median  transverse  line  in  the  hind- 
wings of  the  hybrid  is  placed  nearer  the  central  ocellus  than  in 
ftrbiculana,  and,  in  this  respect,  follows  pendularia,  in  which  there  is 
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usually  a  markedly  greater  space  between  the  dots  and  the  outer 
margin  than  is  the  case  in  orbicularia.  One  cannot  help  noticing 
the  somewhat  marked  similarity  between  this  hybrid  and  the  sub- 
rqseata  form  of  pendiUaria  taken  by  Woodforde  near  Market  Drayton. 
Of  this  cross,  Head  obtained  a  pairing  in  June,  1901,  the  egga  hatch- 
ing, and  larvsB  feeding  up,  and  the  imagines  emerging  at  the  end 
of  July,  1901.  Only  about  25  per  cent,  of  the  eggs  were  fertile, 
and  very  few  imagines  were  reared  from  this  brood.  The  imagines 
bred  exhibited  scarcely  any  variation. 

Ic.  [To  p.  80.]  ZoNosoMA  hybr.  headi  {orbicularia  ^  xannulata  2  ). 
— All  the  wings  are  white,  tinged  with  ochreous,  and  sprinkled  with 
minute  dark  grey  specks,  which  give  them  a  slight  greyish  appearance; 
there  are  two  dark  purplish-grey,  transverse,  zigzag  lines,  which  more 
or  less  coalesce,  the  outer  line  being  nearly  black.  The  disooidal 
spots  are  clear  and  well  defined ;  between  the  discoidal  spot  and  the 
base  of  the  wing  there  is  also  a  third  faint,  zigzag,  dark  grey,  line,  and 
a  row  of  black  dots  on  the  outer  margin  of  all  the  wings.  The  fringe 
is  of  the  same  colour  as  the  wings.  The  head,  thorax,  and  body,  are  alBO 
of  the  same  colour  as  the  wings.  Maddison  coll.  (Head).  Two  pairings 
of  this  hybrid  were  obtained,  one  in  1902,  the  other  in  1908.  Very  few 
of  the  ova  hatched,  and  only  about  a  dozen  imagines  were  reared  in  1902, 
and  seven  in  1908.  The  eggs  were  in  each  case  laid  in  June,  and  the 
resulting  larvae  fed  up  quickly,  the  imagines  appearing  at  the  end  of 
July.  Head  also  reared  the  reciprocal  cross  of  Z.  hybr.  headij 
obtaining  a  pairing  in  1908.  Few  of  the  eggs,  however,  were  fertile, 
and  only  two  of  the  resulting  larvsB  produced  pupae.  Both  of  these 
went  over  the  winter ;  one  emerged,  deformed,  in  1904,  and  the  other 
one  died. 

4a.  [To  p.  81.]  Nyssia  hybr.  merana  {zojiaria  ^  x  lapponaria  2  ), 
Burrows,  EnU  Rec^  xviii.,  p.  182  (1906).— The  male  presents  the 
appearance  of  a  dark  suffused  JV.  zonaria,  thus  following  the  rule  of 
resembling  the  parent  of  the  same  sex.  There  is  an  entire  absence  of 
the  orange  costal  streak  on  the  forewing,  so  distinct  in  iV.  lapponaria. 
The  wings  are  not  transparent,  but  well  scaled,  perhaps  a  trifle  whiter 
than  in  N.  zonaria.  The  subterminal  line  is  completely  dififierent  from 
that  of  the  male  parent,  in  which  it  is  distinct,  unbroken,  and  direct. 
In  the  hybrid  the  line  is  distinct  enough,  but  wavy,  following  the 
female  parent,  N.  lappoiiaria.  The  central  lines  enclose  a  darker 
shade,  striking  enough,  but  I  have  seen  N,  zonaria  which  approach  it 
closely  in  this  way.  The  hindwings  do  not  show  the  marginal  shade 
which  is  so  distinct  in  N.  zonaria,  but  are  crossed  by  two  dark  lineSy 
only  indistinctly  marked  in  iV.  lapponaria.  The  female  hybrid  is 
entirely  without  the  series  of  orange  spots  on  the  central  line  peculiar 
to  N.  lapponaria,  the  female  parent,  and  is  also  without  the  transverse 
bands  of  the  male  parent.  The  rudimentary  wings  are  perhaps  a  trifle 
more  developed  than  in  A^  zonaria,  and  about  the  same  as  in  the  case 
of  the  female  parent.  The  down  upon  the  abdomen  is  not  very 
different  from  that  of  the  female  N,  lapponaria.  The  specimens  were 
obtained  by  Mera,  who  crossed,  in  the  spring  of  1905,  a  ^  Nyssia 
zonaria  and  ?  N.  lapponaria.  The  eggs  proved  fertile,  and  the 
resulting  larvae  pupated  in  due  course.  The  females  emerged  much 
earlier  than  the  males  on  the  whole,  several  appearing  in  early 
January,  but  pairings  of  the  hybrids  were  later  obtained,  yet  no  ova 
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Tesulted,  although  the  $  s  went  through  all  the  actions  of  oviposition 
(Burrows). 

18.  [To  p.  85.]  Cabbba  hybr.  fletchebi  {pusaria  ^  x  exanthe- 
maria  2  ). — A  brood  of  some  eighteen  specimens  of  this  hybrid  emerged 
in  1892  from  a  crossing  obtained  by  W.  H.  B.  Fletcher  in  1891. 
Four  ^  s  and  eight  $  s  under  examination  show  distinct  sexual 
•differences,  and  the  sexual  dimorphism  is  as  marked  in  ground  colour, 
amount  of  speckling,  antennas,  body,  shape  of  wings,  etc.,  as  in  the  parent 
species.  The  imagines  themselves  may  be  said  to  be  excellent  inter- 
mediates between  the  parent  species,  the  ground  colour  approximating 
rather  to  the  whiter  tint  of  pusaria,  the  more  abundant  speckling 
directly  indicating  exanthsmaria,  whilst  the  brownness  of  the  transverse 
lines  also  points  in  the  direction  of  the  latter.  There  is  some  variation 
in  the  markings  of  the  specimens  inter  se,  one  ^  and  seven  $  s  having 
a  very  distinct  angulation  in  the  middle  line  at  the  position  of  the 
discoidal  lunule,  two  ^  s  and  one  $  showing  the  two  basal  lines  united, 
as  in  0.  pusaria  ab.  rotundaria,  and  one  $  only  having  the  three 
transverse  lines  more  or  less  typical  of  the  parent  species. 

14.  [To  p.  85.]  Oporabia  hybrids. — Allen  asserts  (EnU  Rec, 
xviii.,  pp.  85-89)  the  specific  distinctness  of  Oporabia  christyi.  He 
€ays  that  it  breeds  perfectly  true.  At  the  same  time  he  says  it  pairs 
readily  with  0.  dilutata  in  confinement,  and  the  progeny  is  fertile.  He 
has  obtained  pairings  of  ^  christyi  x  $  dilutata,  and  ^  dUutata  x  $ 
christyi.  Some  of  the  offspring  might  pass  for  0,  christyi,  and  some 
for  0.  dilutata,  but  most  of  them  paSrtake  of  the  external  character  of 
both.  They  exhibit  all  the  tendencies  to  variation  which  occur  in  the 
two  species.  He  does  not  think  that  O,  dilutata  and  0.  christyi  ever 
pair  in  a  state  of  nature.  In  the  few  doubtful  specimens  taken  at  large, 
the  difficulty  of  determining  the  species  has  seemed  to  be  due  merely 
to  bad  condition.  A  few  attempts  to  pair  0,  christyi  ahd  0,  autumnata 
have  failed.      [Compare  antea,  pp.  46-47.] 
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baroni,  Pterophorus  ..         ..92 

beata  Ai/&r.,  Spilosoma     ..       19,    37 

belfragei,  Alucita 92 

bellargus,  Polyommatas  15,  16,  17 
bennetii,  Adactylus  (Agdistis)  iii, 
79,  80.  82,  83,  »5,  87,  89, 
90,  93,  94,  96,  99,  101,  103, 
113,  117,  121, 122, 127,  128, 
129,  130,  135,  136-152,  264, 

328,  396,  487 

bennetti    (  =  bennetii),    Adactylus  136 

bertrami  ( =  pallidactyla),  Gillmeria 

(Platyptiiia)  87,  89,  90,  93,  111, 

117,  160,  170,  171,189,196, 

198,  220,  222,  228,  224,  225, 

234.  236,  237,  238,  239,  249, 

250,  331 
bertrami    (  =  ochrodactyla),     Gill- 
meria       ..         ..         221,  225,  226 
betularia,  Araphidasys  4,  30,  39, 

42,54,56,57,    58 
bicolor       (bipunctidactyla       a/;.), 
Adkinia 337 
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bicolor-excessa       (bipunctidactyla 

a&.),  Adkinia  ..         ..  338 

bioolor-mixta  (bipunctidactyla  a6.), 

Adkinia 338 

bioolor-typica  (bipunctidactyla  a&.), 

Adkinia 338 

bidentata,  Gonodontis       . .  42,  59,    60 
bilinea  (trigrammica  ah.),  Gram- 
mesia        . .         . .         . .         . .     55 

bilunaria,  Selenia  . .  31,    39 

biob8oleta(annulataab.),  Zonosoma 

43,  53,    54 
bipunctidactyla  (us),  Adkinia  (Pha- 
Inna,  Alucita,  Stenoptilia,  Ptero- 
phorus) 70.  72,  74,  75,  79, 82,  83, 
84,  85,   86,  87,  88,  89,  90, 
98,  95,  96,  97,  99,  101,  104, 
117,  155,  156,  167, 178, 184, 
252,  279,  313,  814,  315, 317. 
318,    819,    320,    321,     322, 
334-360,  861,  368,  364,  365, 
370,  379, 515,  519, 520,  521, 

522,  524,  533 
bischoffi  (pallidactyla  var.},  Gill- 
meria 236,239-240 

Biston  39 

bistortata,  Tephrosia  2,  3,  5,  12, 

13,  14,  31, 82,  33,  34,  35,  39,     43 
biundularia         (=  crepuBCularia), 

Tephrosia..         ..  12,    13 

bobemanni,Oxyptilus86,87,89,93,  406 

bollii,  Pterophorus 85 

borgroanni     (ocbrodactyla     var.), 

GiUmeria 222-223 

bomemanni  hybr.,  Saturnia  6,  7.  8, 

26,  27,  38,  540 
bosniaca       (ochrodactyla       var.), 

Gillmeria 223 

Botydidas 123 

brachydactyla   (us),  Pselnophorus 

(Alucita,  Pterophorus,  Leioptilus, 

Crasimetis)  79,80,81,82,84,  85, 

87,  88,  89, 90, 93,  94,  95,  96, 

118,  386,  491 
bradyi  (cambrica  ab.),  Venusia    ..     60 

brassicee,  Pieris       3 

bremeri,  Parnassius  . .         . .     18 

brightoni  hybr.,  Zonosoma  29,  38 
brucei  (bairdii  var.),  Papilio  ..  17 
brucei,  Pterophorus  . .     92 

brittaniodactyla  ( —  heterodacty la) , 

Gapperia  . .  . .         .  •  471 

brunnea  (isodactylus  ab.),  Platyp- 
tiiia . .  . .  187 
brunneata  (abruptaria  a&.  ),Hemero- 

phila         . .  58 

brunneodactylus    ( =  didactylus  ?). 

Oxyptilus  . .  87,  406,  417 

brunnescens   (distans  ab.),  Crom- 

brugghia  . .  . .  453 

brunnescens  (bipunctidactyla  ah.), 

Adkinia  . .  338 

brunnescens-excessa    (bipunctldAc- 
tyla  ab.),  Adkinia  ..  338 
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bnmneBcenB-mixta  (bipanotidactyla 
ab.)t  Adkinia       338 

brannescens-typica  (bipunctidactyls 
ah,),  Adkinia       338 

Baokleria     97, 105,  111,  114,  116, 

187.  254,  409,  411,  413,  455, 

491-493 
Bnokleriidi   ..                     406,491-493 
buphthalmi  (earphodaotyla  var.), 
Leioptilas 106 

CflBsia,  Stenoptilia    . .  . .     98 

oaffer,  OzyptiluB  (PterophoraB)  82,  488 
oaia,  Arotia  . .  8,    18 

oalaminthn    (oosmodaotyla    ah,), 
AmblyptUia      272,  276,  277,  278-279 

GalasymboluB  88 

calcaria    (os),     Aciptilia     (Ptero- 

phorus,  AlucitaJ  . .         .  87,  89,    93 
ealifomica  (^rnora),    Platysamia 

26,27,     88 

ealodactyla(a8)  (zetterBtedtli),  Fred- 

ericina(Alnoita,Platyptilia,Ptero- 

phoroB,  Stenoptilia)  71, 72, 78, 74, 

75,  76,  77,  78.  79,  80, 81,  82, 

83,  85,  86,  87,  89,  90,  93, 

97,  99,  104,  111,  117,  156, 

157, 160,  161-175,  177,  182, 

188,  192, 195,  201,  202,  271, 

274,  424,  516 
oalodaotyla      {—  aeanthodactyla), 

Amblyptilia  85,  274 

oalodactyla  (ub)  (==  oosmodaotyla), 

Amblyptilia         .  .271,  273,  274,  275 

eambrioa,  VenoBia 60 

oanariensiB,  AgdiBtis  . .     98 

Candida  (oribrum  var,),  Emydia  . .     46 
canuB  (iBodaotyloB  ab.),  Platyptilia 

186-187 
oapnodactyluB(a),  Platyptilia(Ptero- 

phorns)  80, 81,  82,  88,  87, 89,  93,  185 
Gapperia      97,  111,  154,  155,  406, 

409,  412,  455.  470-477 
Capperiidi  406,  407,  409,  411,  412, 

418,  467-470 
oaradje  hyhr.^  Malaoosoma  12,  27,  88 
oardamines,  EaohloS  3 

cardaidaofyla,  Platyptilia  . .       92,  157 
camiolioa,  Anthrooera  3 

oarphodaotyla  (ub),  LeioptiluB  (Alu- 

oita,    Pteropnoras,    Stenoptilia) 
75,  78,  79, 80,  81,  82,  84,  85, 

87,  88,  89,  98,  106,  860 
oarpodaotyloB,  PterophoraB  . .    79 

oasparii  Aybr.,  Satomia    ..     589,540 
oaspia  (as),  Aoiptilia  (PterophoraB, 

ijQcita) 87, 89,    98 

4MbBta,  Fomea  . .      10, 12,  87,    89 

oastrensiB,  Malaoosoma      7,  8, 12, 

27,28,29,  38 
oeanothi  (s^oalifornioa),  Samia  26,  27 
ceoropia,     Platysamia     (Attaous, 

Samia)                 ..    8,  4,  25,  26,    88 
Oderio  88 
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oelensi  (heterodactyla  var.)^  Gap- 
peria 466,474-475 
Genoloba  88,  114 
ceramodes,  Trichoptilus  ?  . .         . .  492 

Cernra  ..         ..         ..         ..37 

oervinidactyla    (as)     (pallldactyla 

var.),  GiUmeria  . .         224,  236,  240 
ohapmani,  Platyptilia  . .    93 

oharltonins,  Parnassiiis  17 

chenopodiphaga,  Bdbunestra         . .  130 
ohi,  Polia     . .         . .         . .         . .    55 

ohordodactyla  (as),  Aoiptilia  (Aln- 

dta,  PterophoraB)       78,  87,  89,    93 
ohristyi,  Oporabia  . .  . .  543 

ohrysidiformis,  ^geria  . .    37 

Ghi^BOOoryB  . .  . .  109,  122,  123 
chrysodaotyla  (=didaotyl&),  Oxyp- 

tilos  (Amblyptilia,  Alacita)    71, 

73,  76,  77.  78,  269 
chiysodona     ( » heliohta)      (erate 

var.),  Golias        17 

oineraaoens,  Pterophoras  (Alneita)  92 
einnamomeos    (a),    BCarasmarcha 

(Gnamidophoras)        87,  89,  98, 

385,  887 

oinzia,  Melitasa       466 

oitridactyluB,  Pterophoras . .  . .  79 
dara  (gonodaotyla  ab),  Platyptilia  208 
olara  (mendioa  var.),  Spilosoma  . .  46 
olara  (parvidaotyla  a6.),  Oxyptilos  416 
clara-obsoleta    (parridaotyla    etb.), 

Oxyptilos 416 

olara-variegata  (parvidactyla  ah.), 

Oxyptilus 416 

oleopatra,  Gonepteryx  . .    16 

Glostera        21,    37 

GnsBmidophoras       (=Eaonemido- 

phornB)     . .  86,  87,  94,  96,  255 

o-nigram,  Noctaa 3 

oocandioa,  Golias 17 

ooalodaotyla,  Stenoptycha  . .  97,  113 
ooloradensis,  Stenoptilia  . .  . .  92 
oolambia,  Platysamia  . .  26,  88 
oomma-notata     (tranoata     vor.), 

Gidaria 64 

oomplexa  hyhr,,  Anthrooera  6,  37,  89 
oomplexa  kybr.,  Satnrnia  . .  27,  88 
oomplicata  hyltr.,  Anthrooera  37,  89 
oonoursa,  Steganodactyla  . .  96,  115 
eonfnsa  hybr,,  Anthrooera  37,  39 
oonf  osas  (a),  Aciptilia  (Pterophoras) 

83,84,87,88,    89 
ooniodaotylus  (a),  Alacita  (Leiop- 

tilas)         87,    89 

eonnexiya,  Steganodactyla  . .  115 

oonstanti,  Alacita  (Pterophoras)  89,  98 
contaminatas,  Apanteles  . .  . .  328 
oontortalis,  Lineodes  . .  113 

oonversaria  (repandata  ah.),  Boar- 

mia  42,60,    61 

cooleyi,  Platyptilia 92 

ooprodactrlas      (a),      Stenoptilia 

(Pterophoras,  MimaBseoptilnB)  iy, 
82,  84,  85,  87,  88,  89,  98, 
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313.  318,  836,  387,  841,518, 
619,  523,  524, 527, 580,  588,  585 
oorydon,  PolyommatuB      8,  15,  16,  17 
Gosmodostis  . .    88,  96,  118,  119 

oosmodaotyla     (as)      (^aoantho- 
daotyla,     Auct.),      Amblyptilia 
(Aluciia,    Pteropboras,    Platyp- 
tilia)  W,  74, 75,  78, 79,  80,  81,  88, 
85,  87,  89,  90, 92,  98, 94,  95, 
99,  101,  109,  110,  111,  117, 
121,  155,  156, 162, 164,  252, 
269,  270,  271,  272,  273-299, 
800,  801,  802,  308,  304,  806, 
807,  308,  809,  812,  814,  838, 
838,  885,^391,  400,  401,  486,  504 
ooemodaotyla       (us)       (=panoti- 
daotyla),  Ainbl7ptilia85, 276, 277. 

278,  286,  299,  302,  808 
oosmodactyla      ( =  tesseradactyla), 

Frederioina  175 

Gossus  899 

GrambidaB 123 

Grasimetis 89,  95,    96 

arassa  hyhr.t  Spilosoma  19,    37 

orepusoularia,  Tepbrosia      2,  5,  6, 
12,  13,  14,81,82,33,34,85, 

89,  42,  48 
eretidactylas,  Pterophorus  . .     92 

oribnim,  Emydia    . .  . .     46 

Grooydosoelas         97 

Grombruggbia         . .  409,  410,  449-451 
Guroulio  . .         . .         . .  129 

oartola,  Clostora     2,  6,  10,  14,  21, 

22,  23,  37 
oarvatula,  Drepana  ..85,36,    89 

Cuspides 78,    80 

oymatodactyla,  Alnoita  . .     82 

Gymatopbora  39 

C^matopborides  35,    39 

oyntbia,  Pbilosamia  (Attacus)      2, 

25,  26,    88 

damon,  Polyommatus  3 

dartfordi  hybr.f  Ennomoe . .       31,  39 

daabii  (hyfyr.  emiliffi  a&.),  Satarnia  26 
deoipiens,  Aoiptilla  (Alnoita,  Ptero- 

pbonis) 87,89,  93 

deione,  Melitssa 3 

delamerensis   (crepascularia    a5.), 

Tepbrosia  12,  18,  82,  84,  35,  39,  43 

delawaricus,  Oxyptilus                 . .  92 

delius,  Parnassius 18 

delpbius,  Parnassias                    . .  17 

densoi  hyhr,,  Tbaumas     . .     538,  539 
dentellas  (panridactyla  od.),  Ozyp- 

tilns                               417,  418-419 
descbangei  (labrioipeda  aft.),  Spilo- 
soma          49,51,  52 

desertomm,  Aciptilia  (Pteropborus, 

Alucita) 87,  89,  93 

desmodactyla,  Aluoita       . .         . .  82 

Denterocopus    82,  88,  94,  96,  114,  152 

Diacotricba  .                      ..82,94,  96 
diobrodaotyla  (us)  ( ^^oobrodactyla), 
Gillmeria  (Platyptilia)      87,  97, 
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221,  222,  224,  225,  226,  237, 

288,  289,  245 
diotynna,  Melitoa    . .  8,    16 

didaotyla(us)  ,Geina(0zyptilu8,  Aln- 
oita, Pteropborus,  Amblyptilia),  70, 
71,  72,  78,  74,  75,  76,  77,  78, 
79,  80,  81,  86, 87, 88,  89,  93, 
111,  117,  269,  406, 407,  408, 
411,  415,  417,  461, 463,  467, 

468,  469,  471,  476,  494 
didaotyla  (us)  (sdistaus),  Grom- 
bruggbia   451 

didaotyla  (^monodaotyla),  Aluoita    71 
didaotyla  (us)  (— pilosellad),  Oxyp- 
tilus   435 

didaotyla  (»tetradaotylus),   Aoip- 

tilus  (Pbalana) 81 

dldaotylus  (==beterodaotyla),  Cap- 

J^eria         79,  471 
yma,  Melitaoa 3 

diffioilis,  Apanteles 382 

diffioilis  hybr,,  Glostera     6,  21,  22, 

28,  87 

dilutata,  Oporabia 548 

Dimorpba 5 

diptera  ( »gonodaotyla),  Platyptilia 

Aluoita) 71,  201 

disoobolus,  Parnassius       ..         ..17 

dispar,  Portbetria 8 

distans,  Grombruggbia  (Oxyptilus, 

Pteropborus)  iii,  ▼,  82, 84, 85,  87, 

88,  89,  90,  93,  117,  405, 406, 

409,  410,  411,  412,  437,  439, 

445,  449,  450,  451-467,  469, 

476,  486 
distinctus  (a),    Leioptilus    (Ptero- 
pborus, Aluoita)    83,  84,  87,  88, 

89,  93,  106 
dixeyi  hybr,,  Saturnia       . .       27,    38 
dodecadaotyla,  Omeodes  (Aluoita, 
Euchiradia)         . .      75,  79,  81,    82 

do^ri,  Atomopteryx 96 

dominula,  Gallimorpba  . .  44,  45 
donatella,  Soobobora  94,    96 

doronicella  (oalodaotyla  ah.),  Fred- 
erioina . .     164,  165 
doubledayaria  (betularia  a&.),  Am- 
pbidasys   . .     30,  42,  54,  56;  57,    58 

Doxosteres 88,    96 

Drepana  . .     89 

Drepanulides  35,    39 

dromedarius,  Notodonta  ..20,21,  37 
dubia  hybr.,  Notodonta  . .  20,  37 
dubia(punotidaotyla  a5.),  Amblypt- 

tilia  901 

duponcbeli,  Leptidia  . .  466 

eboraci(lubricipedaa&.),  Spilosoma 

50,    58 
edusa,  Golias          . .        3,  17, 66,    67 
edwardsii,   Amblyptilia  ?  (Platyp- 
tilia)         92,  270 

ebrenbergianus  (a),  Marasmarcba 
(MimsBseoptilus,  Pteropborus)  81, 

82,  87,  89,  93,  385,  387,  388,  890 
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Elaohista  . .         . .         . .  109 

elliottii,  Pterophorus  . .     95 

elongella,  Graoillaria         . .         . .  221 

elpenor,  Eumorpha  24,  25,  38, 536, 

537,  538 
emarginata,  Stenoptilia     . .         . .     93 

emili8B  hyhr,,  Satumia  6,  7,  8,  13, 

26,27,    88 
Emmelina    . .  97,  115,  360 

Endromis  (  =  Dimorpha)    ..  5 

EnnomoB      . .         . .         . .         . .     39 

eogene,  Golias         17 

Epermenia   . .         . .  . .  122 

epilobii  hyhr.,  Hyles  . .       24,    38 

epiphron,  Erebia 16 

eques,  Gilbertia 96 

erate,  Colias..         ..         ..         ..17 

eremita  (monacha  ab.),  Lymantria 

42,50,55,    56 
ericetorum,  Ozyptilas  (Pterophorus) 
82,  84,  85,  86.  87,  88,  89, 
93,  117,  405,  406,  411,  412, 
414.  416,  417,  431, 438,  440,  448 

eriphyle,  Erebia 16 

erminea,  Cerora      . .  20,    37 

esoheri,  Polyommatus  . .     17 

escheri  hyhr,y  Anthrooera  . .       37,    39 
Euchiradia   . .         . .         . .       81,    95 

EuchiradiflB 78 

Euchiridia  (error  for  Eachiradia)       94 
Eucnemidophoridi  ..  253-254 

EuonemidophoriDffi    251-254, 267, 

269,  388,  407 
Euonemidophorus     iii,  90,  94,  96, 
104,105,111,113,  153,155, 
156,  157,  158.  159,  183.  251, 
252,  253,  254-256,  268,  317,  386 
eugeni  hyhr,,  Hyles  . .       24,    38 

Eumorphidfe  . .         . .         . .     24 

eupatorii,  Pterophorus       . .         . .     92 

euphorbiaB,  Hyles  (Gelerio)   24,  25, 

38,  536,  537,  538,  539 
Eupithecia    . .         . .         . .         . .  526 

Euroloba      . .         . .         . .         . .     97 

exanthemaria,  Cabera       . .         . .  543 

exclamationis,  Stenoptilia  . .     92 

extrema  (punctidactyla  a&.),  Am- 
blyptilia 301,  302 

facilis  hybr,,  Glostera       6,  10,  21, 

22,  23,     37 
falcataria,  Drepana  ..35,36,    39 

farfara      (ella)      (==gonodactyla), 

Platvptilia  201 

farfarella,  Platyptilia      87,  89,  93, 

117,  169,  160,  161,  183 
fasciata,  Ochyrotica  . .       96,  115 

fasciata,  Tipula      . .         . .     494,  514 

fasciata  (lubricipedaab.),  Spilosoma 

50,  52,     53 
fasciola,    Diacrotricha    (Aciptilia) 

82,94,    96 
fauna,  Marasmarcha  93,  388,  392 

fausta,  Anthrocera  . .         . .         . .     36 

ferenigra  (tau  ab.),  Aglia  ..         ..56 
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ferrugata,  Goremia. .  42,  61,  63,  64 
femigineam,  Grocydofioelns  97.  119 
festaliella.  Ghiysocorys  . .    87 

filigrammaria,  Oporabia  . .  46,  47 
filipendalaB,  Anthrooera  3, 4, 36, 37,  39 
fischeri  ( = teBseradactyla),  Frederi- 

cina  . .  81,  82,  83,  85,  175,  176 

fishii,  Pterophorus 98 

flavia,  Arotia  . .    18 

flavofasciata    (grossulariata    aft.), 

Abraxas    . .  43,  44,  64,    65 

fletcheri  hyftr.^  Anthrooera      6,  7, 

36,37,    39 
fletoheri  hybr,,  Gymatophora     35,    39 
fletcheri  hybr,,  Gabera       . .        . .  543 

fragilis,  Platyptilia  . .         . .         . .    92 

franconioa,  Malacosoma  4, 5, 7,  12, 

27,28,29,    38 
frankenisB,  Agdistis  82,  83,  87,  89. 

93,  128.  131,  133 
Fredericina  97,  156,  157,  160-161, 

183,  255 
freyi  (punctidactyla  ab.),  Amblyp- 

fringsi  hybr.,  Smerinthus  . .  12,  24,    38 
fuliginosa,    Phragmatobia    (Spilo- 
soma) 3,    18 
fuliginosuB,  Apanteles        286,  288,  309 

Fumea  39 

furfurana,  Bactra    . .  . .  199 

fusca  (pterodactyla   a6.),   Stenop- 
■uia  *.  ..  *•         .. 

fuscata  (abruptaria  a&.),  Hemero- 

phila         42.58,    59 

fusdcostata,  Euroloba        . .         . .    97 
f uscodaoty la  (us|   ( = pterodactyla) , 
Stenoptilia  (Aiacita,Pterophoras) 

72.  75,  79,  361 
fuscus    (a)    (= pterodactyla  [us]), 
Stenoptilia  (Alucita,  Pterophorus, 
MimsBseoptilus)      71,  72,  73,  74, 
75,  81,  82,  84,  85,  87,  95, 
96,  154,  155,  156,  238,  285, 
313,  317,  318,  343,  361.  362, 
363,  364,  365.  366.  518.  583 
fuscus  (isodactyla  ab.),  Platyptilia  187 

galactodaotyla  (us),  Porrittia  (Alu- 
cita, Aciptilia,  Stenoptilia,  Ptero- 
phorus) 71,  72,  73.  74.  75.  76. 
77,  78.  79.  80,  81,  82,  84. 
85,  87,  88.  89,  90,  93,  97, 
98,  99,  101,  103,  104,  106, 
107,  110,  112, 118,  121, 138, 
153,  204,  259, 264,  369,  371. 

396.  398,  484,  485,  487 
gallii,  Geltrio  ..  24,    38 

Geina  409 

Geometrides 29,  38,  541 

giganteus  (a).  Mimaeseoptilns  (Alu- 
cita, Pterophorus)  ..87,89,    93 

Gilbertia 96 

GiUmeria     97,  114,  156.  157,  161. 

183.  219-221,  252,  255 
globulariae,  Bhagades        ..         ..      3 


INDEX. 


649 


PAGE. 

gloveri,  Antheraaa   ..         ..25,26,    38 

gonodactyla  (us)  (trigonodactylus, 

megadaet jla)  ,Platyptil  ia(  Al  uoita, 

PterophoruB)    71,  73,  74,  76,  76, 

77,  79,  81.  82,  83,  85,  86, 

87,  89,  90,  93,  96,  99,  101, 
103, 106, 109,  110,  111,  112, 
117,  121, 156, 157,  169,  160, 
161,  164, 166, 167,  169,  170, 
176,  177,  183, 184, 185, 186, 
189,196,197,201-219,  220, 
224,  229,  232,  241, 243,  244, 

249,  349,  350,  370 
gonodaotyla    (zetterstedtii     var.)^ 

Platyptilia  81 

gothioa,  TsBniooampa  3 

grsBseri  (bremeri  var,)^  Pamassius    18 

graminis,  Charaeas 3 

grammodaotyla  (us)  (hexadaotyla), 

Orneodes  (Alucita)  81,    82 

grandis,  Platyptilia  (Pterophoros)  92 
graphodactyla(Qs),  Stenoptilia  (Alu- 

oita,  Pteropnorus,   Mimsseopti- 

lus)  iv,  79,  80,  81,  82,  84,  85,  87, 

88,  89,  93,  313,  315,  817, 

318,  337,  515-536 
gratiosuB,  Pteraphorus  . .     92 

griffifchai  hybr,,  Piatysamia  26,  38 
grisea  (bennetii  a&.),  Adaotylus  . .  137 
grlBea-lineata  (bennetii  ab.)^  Adac- 

tylus         . .  . .  137 

grisea-typioa  (bennetii  a5.),  Adao- 
tylus ..137 
grisescens,  Pterophorus  . .  92 
groesulariata.  Abraxas  43,  44,  64,  66 
guillemoti  hybr.,  Cerura  . .  20,  37 
guttatus,  Pterophorus  . .  92 
Oypaochares            . .      89,  93,  94,    96 

head!  kybr.f  Zonosoma  . .  542 

hedemanni,  Gypsochares  (Stenop- 
tilia) . .         . .         . .         . .     93 

helianthi,  Pterophorus  . .     92 

helice  (edusa  a5.),  Golias  . .  3,  66,    67 
helichta  (erate  var.),  Golias         . .     17 
Hellinsia    . .        97,  105, 124, 153,  360 
hemidactyla  ( =  fischeri),  Platyptilia    81 
hemidactyla(  =  parvidactyla),Oxyp- 
tilus  . .         . .  . .  414 

hemigena,  Ocuogyna  . .     45 

Hepialus  . .  424 

Heptaloba  . .  88,  96,  114,  116,  162 
herefordi  hybr,,  Amphidasys      11, 

30,    39 
hesebolus  (apollo  var.)^  Parnassius    17 
heterodactyla(us)  (teucrii),Capperia 
(Alucita,  Amblyptilia,  Oxyptilus) 
iv,  V,  71,  72,  76,  79,  80,  85,  87, 

89,  90,  93,  97,  99, 101,  103, 
110,  111,117,127,154.155, 
259,  369,  372, 386,  392,  406, 
407,  408.  409,  410,  411,  412, 
415,  417,  437,  438,  439,  445, 

448,  468,  469,  470,  471-491 
hexadactyla  (us),  Orneodes  (Alu- 
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cita,  Bhipidophora,  Euchiradia) 
70,  71,  72,  73,  74,  76, 76,  79, 

80,  81,  82,  94,  95,  105 
heydenii,  Agdistis     82,  83,  87,  89, 

93,  128,  129,  130,  132,  133 
heyeri  Ay&r.,  Piatysamia  ..       26,    38 

hiarbas,  Eurytela 3 

hibernioa  (coamodactyla  var.),  Am- 
blyptilia     276 

hibemica      (tesseradactyla      ab.), 

Fredericina  177 

hieraoii,  Oxyptilus  (Pterophorus) 
81,  82,  84,  86, 86, 87,  88, 89, 
90,  93,  100,  117,  405,  406, 
407,  411,  412,  414, 417,  431, 
435,  438,  439,  440,  443,  444, 
445,  449,  473,  474, 475,  476, 

490,  494,  524 
hieracii    (=  heterodactyla),    Gap- 

peria         . .  471, 472,  475 

hieraoii  (^piloseUsB),  Oxyptilus  ..  435 
hilaris  hybr.,  Spilosoma  6,  19,  20,  37 
hippocrepidis  (Stephens!) ,  Anthro- 

oera . .  ••        ••       1,    36 

hippophaes,  Hyles  24,  38,    537 

hirtarius  (a),  Biston  8,  30,  31.    39 

hirundodactylus  (=plagiodaotylus) 

(bipunotidactyla    var.  et    a&.), 

Adkinia  .  •         . .  338 

hispidaria.  Nyssia 3 

hodgkinsonii    (i)    (bipunotidactyla 
t7ar.),  Adkinia  (Mimoseoptilus) 

87,  321,  342-34S 
hofmannseggii  (parvidactyla  var,), 

OxyptUus     87,  89,  406,  417,  419-420 
hom(>dactylus,  Pterophorus  . .     92 

huebneri    (==:adactyia),    Adaotylus 

(Agdistis)  . .  81,  82,  94,  96.  136 

hiinii  hybr,,  Nyssia        7,  8,30,  31,    39 
hyale.  Golias  . .         . .         3.    17 

hybrida  hybr.,  Saturnia       25,  38,  689 
hybrida-major  hybr,,  Saturnia  26,    38 
hybrida- media  hybr.,  Saturnia    . .     38 
hybrida-minor  hybr,,  Saturnia  25, 

539.  540 
hybridus  hybr,^  Smerinthus     2,  7, 

8,  10,  12,  13,  23,  24,    38 
Hyles . .         . .         . .         . .         . .     38 

hyperanthus,  Enodia  3 

Hypercallia  . .  108,  109,  112 

ianira,  Epinephele  . .         . .         . .  3 

ioarodaotyla  (us)   (=8carodactyla), 
Adaina    (Pteropnorus,    Alucita) 

79,80.  81 

icarus,  Polyommatus         . .         . .  17 

ichneumoniformis,  ^geria          . .  87 
icterodaotyla  (us),  Aciptilia  (Ptero- 
phorus, Alucita)  . .         .  .87.  89.  98 

Incompleted 126 

inconditus.  Pterophorus    . .         . .  92 

Indubitataa 74 

ingens.  Agdistis 93 

innocens.  Pterophorus                 . .  93 

inquinatus,  Pterophorus   . .         . .  92 
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Integra,  Bcoptonoma  . .  113 

Integra        78,  80,  128 

inte&unus  hybr.,  Calasymbolus 

12,  23,  38 
intennedia  hybr,,  Anthrocera  36,  39 
intermedia  hybr,,  Lasiocampa  . .  48 
intermedia    (distans   od.),    Grom- 

brogghia 453 

intermedia  (lubricipeda  aft.),  Spilo- 

soma         . .  49,  61,  52,  58,    56 

intermedia  (pallidactyla  ab.),  GiU- 

meria  225,  238,  239 

intermedia  (anidentaria  a&.),  Core- 

mia  . .     61 

intormpta,  Booptonoma    . .         . .   113 
inalflB,     LeioptUnB     (Pterophoros, 

Alndta)  82,  83,  84,  87,  88,  89,  93 
inyersa  hybr.t  Amorpba    7,  10, 12, 

24,  38 
inversa  hyhr.f  Antherfea  . .  25,  38 
inversa  hybr,,  Antbrooera  36,    39 

inversa  ^6f.,  GioBtera       6,  7,  11, 

14,21,22,  37 
inversa  hyhr.,  Fumea  . .  10,  39 
inversa  hy&r.,  Spilosoma  ..  19,  37 
iphis,  Ccenonympba  . .     17 

iris,  Apatora  141 

isabelle,  OraSllsia  (Aotias)  4,  5,  7, 

26,  27 
isobnodaotylus  (a),  Aciptilus  (Alu- 

cita,  Ptoropborus)  80,  81,  82,  84, 

87,  88,  89,  93 
islandicoB  (a),  Stonoptilia  (Mimie- 

seoptilus) 87,  89,    93 

iflodactylusfa),  Platyptilia  82, 83, 85, 

87,  89,  90,  98,  99,  101,  106, 
111,  112,  117, 121, 153,  155, 
156,  157,  160,  170,  183-201, 

213,  220,  231.  232,  241,  252 
italica  (dominulaaft.),  Gallimorpba  44 
italo-anglica     hyhr.y     Antbrooera 

37,    39 

juliaria  (bilunaria  var.)^  Selenia  . .     31 

Karamaguia 96 

keilicotti  (i),  Ptoropborus  . .       92,  105 
kirbyi  hyhr.,  Antber»a  . .     88 

koUari,  OzyptUus      82,  83.  84,  87, 

88,  89,  98,  405,  406,   411, 

412,  417 

Lacbneides 27,    38 

laotioolor  (^flavofasciata)  (grossn- 

lariata  ad.),  Abraxas  . .  43,  64 
Itttidactvlas    ( = distans  ?) ,    Grom- 

brogghia 451,  459 

l»tus,    Grombruggbia    (Ozyptilus, 

Pteropborus)    iii,  82,  83,  84,  87, 

89,  405,  406,  449,  450,  451, 
452,  453,  454,  455,  456,  457, 
458,  459-460,  464,  466,  467, 

469,  470 
IttfettB    (s distans),    Grombruggbia 


PAOB. 

(OzyptUus)  87, 451, 455, 466, 457, 

458,  459,  460,  464,  466 
lapponaria,  Nyssia  . .         . .         . .  542 

Jjasiocampa . .     38 

latbonia,  Issoria  . .     65 

Leioptilinas . .     94 

Leioptilus  85.  86,  87,  88,  91,  92, 

93,  94,  96,  360,  49S 
leonisB  Ay&r.,  Mimas  23,    88 

leonuri.  Gapperia  (Ozyptilns)  93, 

106,  407,  411,  468.  470,  471 
lerensis  {red.  lerinsis),  Emestia 

128,  131,  132 
leucadactyla         ( = osteodac^lns) , 

Hellinsia  (Alucita)  76,    97 

leuoodactyla      (us).     Ptetophoras 

(Alucita)    . .     71,  72,  73,  74.  79,    81 
leuoodactyla         ( s=  tbeiodacty  la = 

tetradactyla),  Aciptilus      76,  78,    81 
leuoodactyla  ( ^  tesseradaotylas  ?), 

Fredericina  (Pteropborus)         . .     72 

lienigianus  (sseptodactyla).  Oven- 

denia     (Alucita,     Pterophorua, 

LeioptUus)  82,  84,  85,  87.  88,  89, 

90,  93.  94,  97,  99,  101.  111. 

118,  253,  264,  285,  386,  395. 

396,  398.  484,  486 
ligttstri.  Spbinz  3,  4.  23,  146 

linearia  (  — trilinearia),  Zonosoma 

29,30,    38 

Lineodes . .  113 

linogrisea,  Agrotis  . .  . .     66 

liophanes,  Marasmarcba   . .      385,  387 
Lioptilus  ( =  Leioptilus)     . .  . .     88 

lippei  hybr.f  Hyles  . .  24,    38 

Litbocolletides  ..  126 

litbodactyla  (us),  Oidtematopbonis 
(Alucita,  Pteropborus)  iii,  79,  80, 
81,  82,  84,  85.  86, 87, 88, 89, 
90,  93,  94,  96,  99,  101,  102, 
105,  111,  112, 118,  121,  153, 
160,  184,  185,  264,  280, 386, 
396,  397,  398,  409,  412,  484.  487 
litbodactyla    (s=similidactyla     ?), 

Platyptilia  . .         160.  184.  185 

litbozylodactylus,  Pteropborus     . .     80 
lobidactylus  (a),  Tricboptiius     92.  105 
loewii  (=zopbodactylu8),  Adkinia 
(Pteropborus)  82,  84, 85. 87,  313, 

319,  342,  344,  860,  366 
loniceraB,  Antbrooera  2, 6, 14, 36, 37,  39 
loranus       (beterodactyla       t?ar.), 

Gapperia   . .                     472-474,  475 
lowei  (=loewii).  Adkinia    (Ptero- 
pborus)       342 

lubricipeda,  Spilosoma  42,  49,  50. 

51,  52,  63,  54.    56 
luotuosa,Pbragmatobia  (Spilosoma) 

4,  18,  19,  20,  87 
lugens  (tau  a5.),  Aglla  . .  56,  57 
lugubris,  Pteropborus        . .         . .    92 

luna,  Aotias 26,  27.    88 

lunadactylus         (=  lunsBdac^la), 
Marasmarcba  (Alucita) . . 
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lunsBdaotyla  (as)  (phaaodaotyla), 
Marasmaroha  (Alaoita.  Stenop- 
tilia,  Pterophoras)  74,  75,  78,  79, 

80,  81,  82,  84,  85,  87,  88, 
89,  90,  91,  94,  98,  99, 
101,  109,  111,  117, 118,  119, 
156,  156,  252, 259,  268,  269, 
290,  314,  315,  385,  386, 387, 
388,  389-404,  410,  437,  453, 

456,  463,  477,  484,  487,  488 
lunula  (==arrindia,  riolni)  (oynthia 

var.),  Philosamia  (Attacus)  2.  26,    38 
lunuligera,  Pealia    . .         . .       94,    96 
luteocinerea,  Stenoptilla    . .         . .     93 
lutescens,    MimsBseoptilus   (Ptero- 
phorus,  Stenoptilia)  83,  84,  87, 

88,  89,  93,  313 
Ijcidas,  BuBtions  . .       8 

macrodactyla  ( =  nemoralis)  (setter - 

stedtii  var.)t  Platyptilia  (us)     . .     81 
maculatu8,Oxyptilu8  87,89,93,406,  417 
major  (parvidaotyla  a5.),  Oxyptilus  416 
malacodactylus  (a),  Aoiptilia  (ua) 
(Alucita,  PterophoruB)  82,  84,  87, 

88,  89,     93 
Malacosoma  . .         . .         . .     38 

manicata,  Agdistis  . .         . .       87,    89 

mannii  (pterodactyla  var.),  Stenop- 
tilia   (PterophoruB,    MimaBseop- 
tilus)  82,  83,  84,  87,  89,  93,  313, 

363,  364,  365-366 

Marasmaroha  It,  88, 89,  90,  91, 93, 

94,  96,  98,  105,  110,   111, 

119,  127,  153,165,157,262, 

254,  268,  270.  314,  385,  386, 

387-389,  409,  410.  430 
Marasmarobidi  385-387 

Marasmarchinffi  251-253, 269, 

385-387,  388,  409 
marginaria    (progemmaria),     Hy- 
bernia  • .         •  •         •  •       3 

marginellus    (parvidaotyla    var.), 

Oxyptilus   iv,  82,  83,  84,  87,  89, 

93,  405,  406,  416,  417,  418, 

419,  434,  438,  473,  475 
marginidactyla    (us)    (pallidactyla 

var.),  Gillmeria  . .  92,  236,  239 

marmarodactyla,  Amblyptilia  . .  270 
niarptys,  PterophoruB  (Aiucita)  89,  93 
matbewianuB,  PterophoruB  . .     92 

niegadactyla    (us)     (spilodactyla), 
Wheeleria  (Aiucita,   Platyptilia) 
71,  72,  73,  74,  75,  76,  78, 

81,  98,  99,  101,   104,   109. 

110,  111,  112,  118 
megadactyla  (us)   (=calodaotyIa), 

Frederioina  162 

megadactyla         (=  gonodactyla), 

Platyptilia       74,  76,  76,  77,  81, 

95,  162,  182,  183,  201 
megadactyla  (=  teeseradactyla  ?J, 

Frederioina  76,    81 

megiUnformiB,  ^geria  . .     37 

nielampuB,  Erebia  . .  . .     16 
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meliloti  ( ==  viclsd),  Anthrooera  . .  86 
mendioa,  SpiloBoma     4,  6,  18,  19, 

37,  45,  46,  66 
mengeli,  Stenoptilia  . .       92,    93 

menthastri,  Spilosoma  . .     18 

merana  hybr.^  Nyssia  . .  542 

meridionalis,  AgdistiB     82,  83,  87, 

89,    93 
meridionalis,  Lasiooampa . .       47,    48 

Merrifieldia 97,  115 

metis  kybr,^  Amorpha  12,  13,  24,  38 
metzneri,  Platyptilia       81,  82,  83, 

87,  89,  93,  159,  160 
miantodaotyluB,  Pterophorus  (Mi- 
msBseoptiluB,  Stenoptilia)  80,  81, 

82,  84,  87,  89,  93,  313 

microdaotyla  (us),  Adaina  (Aluoita, 

Stenoptilia,    PterophoruB,    Lei- 

optilua,  Marasmaroha)      75,  78, 

79,  80,  81,  82,  84,  85,  86, 

87,  88,  89,  90.  93,  94,  97, 

98,  99,  100,  101,  105,  106, 

109,  112,  118,  119, 121, 127, 

157,191,346,360,385,386, 

387,  388,  491,  494 
microdactyla      (=  osteodaotylus), 

Pterophorus  . .         . .     81 

microdaotyla  (us)  (=  parvidaotyla), 

Oxyptilus 79,  80,  414 

mictcxiactyla  (us),  Stenoptilia  (Aiu- 
cita,   Pterophorus,    MimeBseop- 
tilus)    71,  73,  76,  78,  79,  80,  81, 
82,   84,  86,  313,  338,  360, 

363,  617,  518 
mictodactyla  (us)  (=  bipunctidac- 

tyla),  Adkinia  74,  334,  335,  343 

migad&ctyluB  (a)   (= spilodactyla), 
Wheeleria  (Aiucita,  Pterophorus) 
71,  72,  75,  77,  79,  403,  404, 

485,  486,  487 
migadactyluB  (megadactylus) 

f  =  pallidactyla),  Gillmeria      72,  236 
millieridacty lus  ( =  plagiodacty  1  us) 

(bipunctidactyla  var.),  Adkinia      338 
MimiiB  . .  . .         . .     38 

Mimoeseoptilus  86,  87,  88,  94,  96, 

313,318,  560,  361,  385 
MimsBseoptilus  (  =  Adkinia)  ..  318 

MimsDseoptilus     ( =  Marasmarcha) 

387,  388 
MimsBseoptilus  ( =:  Stenoptilia)  . .  360 
minor       (bipunctidactyla       ah.)^ 

Adkinia 338 

minor  (cosmodactyla  a6.),  Amblyp- 
tilia   276 

minor  (parvidaotyla  ab.),  Oxyplilus  416 
minor  (pterodactyla  ab.)^  Stenop- 
tilia   362 

mixta  Ay &r.,  Tephrosia  ..34,35,  39 
mixta  (mendica  var.),  Spilosoma  46 
mnestra,  Erebia  . .     16 

modesta,  Platyptilia  . .     92 

mcerens,  Amblyptilia  (Platyptilia) 

93,  270 
monacha,  Lymantria  3,  42,  50,  55,    56 
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monodaciyla  (us)  (pterodaotyla;, 
Emmelina  (Alucita,  Pterophorue) 
70,71,72,73,74,75.78.79, 
80,  81,  82,  84,  85, 86,  87,  88, 
89,  90,  92,  93,  97,  101,  105, 
106,  110,  115,  118, 120, 121, 

338,  360,  361,  379,  386 
monodaotyla  (us)    (  =  i8odactylus), 

Platyptilia  . .         183,  184,  185 

monodactyla        (=  pterodactyla), 

Stenoptilia  74,     75 

monoglypha,  Xylophasia  ..         ..       3 

montana,  Alucita 92 

moorei  hyhr.,  Antheraea  . .  . .  38 
mortoni  Ay&r.,  Actias        ..       26,    38 

Multifidaa 78 

multistarigaria,  Larentia  . .  . .  60 
munda,  TsBniocampa  . .  . .  3 
mus(  =  mendicaa&.),Spilo8oma  45,  46 
mylitta,  Antherasa  . .         . .       25,     26 

napi.  Pieris 3 

nebulsedactylus  (pallidactyla  varX 

Gillmeria 236,  239 

nemoralis,    Fredericina    (Alucita, 

PlatyptUia)  73,  74,  75,  77,  78,  81, 

82,  83,  86,  87,  89.  93,  159, 

161, 162,  163,  164,  165,  166, 

170,  173,  177 
nemoralis  ( =  doronicella)  (calodac- 

tyla  var.),  Fredericina   . .      165,  166 
nemoralis  (  =  isodactylu8),  Platyp- 
tilia   184 

nemoralis  (=  zetterstedtii)  (calo- 
dactyla  var.),  Fredericina(Platyp- 
tilia)  . .         . .    81,  82,  162,  163 

nephelodaoty]a  (us),  Aciptilia  (Alu- 
cita, Pterophorus)        82,  87,  89,     93 
neustria,  Malacosoma     4,  5,  8,  12, 

27,  28,  29,  38 
newmani  hybr.,  Kotodonta  21,  37 
nigerrima  (tau  ab.),  Aglia. .  . .  56 
nigra  (bidentata  a2;.),  Qonodontis 

42,59,    60 

ningoris,  Oxyptilus 92 

nivea  (cosmodactyla  a&.),  Amblyp- 

tilia  276,  277 

niveidactylus    (a)      (baliodactyla), 

Wheeleria  (Aciptilia)        79,  104,  118 
nolckeni,   Stenoptilia   (Mimaeseop- 

tilus)         87,89,    93 

nomion,  Parnassius  . .         . .     18 

Kotodonta  . .  . .     37 

Notodontides  . .         . .       20,     37 

nubilata  (multistrigaria  var,) 
Larentia    . .         . .         . .         . .     60 

obertbueri  hybr.^  Smerinthus     23,     88 

ObnubilsB 78,    80 

obscura  (gonodactyla  o&.),  Platyp- 
tilia . .  203 
obscura    (zopbodactylus  ab.),   Ad- 

kinia                                          . .  321 
obsGura-fusca  (zopbodactylus  ab.), 
Adkinia 321 
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obscura-variegata  (zophodactylns 
ab.),  Adkinia  . .  321 

obscurus  (parvidactyla),  Oxyptilus 
(Pterophorus)  81,  82,  84,  85,  86, 

87,  405,  406,  414,  416,  417, 
418.  419,  435,  438,  458,  459, 

473,  474,  475 
obscurus  (=loranu8)  (heterodactyla 

var,),  Capperia    . .         . .      472,  473 
obscurus    (=marginellu8)     (parri- 

dactyla var.),  Oxyptilus..         ..419 
obscurus  (parvidactyla  var,),  Oxyp- 
tilus . .  414,  417,  418,  459 
obsoleta  (annulata  ab.),  Zonosoma 

42,43,53.    54 
obsoleta  (parvidactyla  o^.),  Oxyp- 
tilus . .         . .  416 
obsoleta  (tiliae  ab.),  Mimas  . .     66 
obsoleta-brunnescens  (disians  ah,), 

Orombrugghia  . .         . .  453 

obsoleta-distans      (distans      ah.), 

Orombrugghia  . .  . .  454 

obsoleta-intermedia   (distans  ab.), 

Orombrugghia  . .         . .  454 

obsoletus  (=spilodactylas),    Acip- 

tilus(ia) 81,    82 

ObtusBB  78,  80,  153 

ocellata,  Smerinthus  10. 12, 23, 24,    38 
ochracealis.  Utuca  . .  . .        94.    96 

ochrata.  Acidalia  . .  . .  465 

ochrea  (bennetii  ah.),  Adactylus  . .   137 
ochrea-brunnescens  (distans   ab.), 

Grombragghia 453 

ochrea-distans  (distans  ab.),  Orom- 
brugghia     ..  454 

ochrea-intermedia    (distans     erb.), 

Orombrugghia  . .  454 

ochrea-lineata  (bennetii  ah.),  Adac- 
tylus ..         ..137 
ochrodactyla  (us)  (dichrodaotylus), 
Gillmeria    (Alucita,    Platyptilia. 
Pterophorus)  iv,  71,  72,  73,  74, 
75,  76,  77,  78,  79,  80,  81, 
82,  83,  85,  86,  87,  89.  90. 
92.  93,  97,   111,   117,    165, 
167, 160, 182,  183,  184,  189. 
197.  220,  221-  236,  237,  238, 
239,  242,  245,  247,  250,  251. 

270,  376 
ochrodactyla  (us)  (= pallidactyla), 

Gillmeria  . .  222,  236,  238,  239 

ochrodactyla   (= albescens)    (palli- 
dactyla var.)f  Gillmeria. .         . .  236 
ochrodactylus        (=  gonodactyla), 

Platyptilia  201 

ochsenheimeri.  Anthrocera  37,  S9 
Ochyrotica  96,  113,  114, 115,  152.  157 
octogesima  (-ocularis).    Oymato- 

phora        35 

ocularis.  Oymatophora  35,    39 

odontodacty la  ( =  aoan thodacty la) . 

Amblyptilia  . .       77,  303 

Oidsmatophorus  (Oede-)  85,  86, 87. 

88.  91,  92,  93,  94,  96,  97, 

105.  153.  409,  412 
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Oi<l»matopboriniB 94 

olbiadaotyla     (as),      Gypsocharee 

(Aciptilus,  Pterophorus)    87,  89,    9d 
oiivaoea  (ohi  ab.),  Polia     . .         . .     56 

Oporabia 548 

or,  Cymatopbora  35,    39 

orbicnlaria,  Zonoeoma    29,  30,  38, 

541,  542 
orbioulo-pendula  hybr,,  Zonosoma  541 

oregonia,  Papilio 17 

OrneodeB  72,  73, 74.  75,  80,  81,  82, 

93.  94,  95,  102,  105,  109,  122,  123 
Orneodes  (  =  Alucita)  ..76 

Orneodides 81 

ortbooarpi,  PlatyptUia       . .       92,  157 
OBsea  (punctidactyla  db,),  Amblyp- 

tilia  901 

oetoodaotyla    ^us)     (leuoadaotyla), 

Hellinsia  (Aiacita,  Pteropborua, 

LeioptUas)   74,   75,  81,   82,  84, 

85,  86,  87,  88,  89,  90,   93, 

97,  118,  121,  127,  173,  886 
Ovendenia    . .         . .  97,  153,  409 

oxyacantbea,  Miselia  3 

Ozyobirotidie  123 

Oxypfcili        472 

Oxyptilidi   104,  406,  407,  409,  411- 

413   449 

OzTptilins  153,  253,  269,  404-41 1)  413 

Oxyptilus       81,  82,  83,  84,  86,  87, 

88.89,90,91,92,93,94,95, 

105,  113,  269,  405-406,  409, 

411,413-414,449,450,  457, 

'  470,  474,  492,  493,  496 
Ozyptilus  ( —  Capperia)  . .  470 

Ozyptilas  ( =  Grombruggbia)        . .  449 

PsBlia 94,    96 

paleaceus,  Pteropborus  . .     92 

pallens,  Leucania 3 

pallida  (bipanctidaotyla  a5.),  Ad- 

kinia         337 

pallida  (calodaotyla  ab.),  Frederi- 

oina  163 

pallida  (erate  var,)^  Colias            . .     17 
pallida  (gonodactyla  a6.),  Platyp- 
tUia   203 

pallida  (pterodactyla  a&.),  Stenop- 

tilia  362,  377 

pallida  (zopbodaotylus    a&.),    Ad- 

kinia         320,  321 

pallida-ezcessa       (bipunctidactyla 

ab.),  Adkinia  . .  337 

pallida- mixta  (bipnnctidactyla  a6.), 

Adkinia 337 

pallida-obsoleta  (gonodactyla  ah.), 

Platyptilia  203 

pallida-obsoleta        (zopbodaotylus 

ab,)f  Adkinia       321 

pallidactyla  (as)   (bertrami).   Qill- 

meria(Alncita,Stenoptilia,Platyp- 

tilia)  iv,  75,  79,  85, 87,  89,  90,  93, 
111,  117,  128,  156, 160,  170, 
171,  189, 196, 198,  220,  221, 
222.  223,  224,  225,  226,  227, 
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228,  229,  230,  232,  233,  234. 
235,  236-251,  262,  270,  331, 

350,  376 

pallidaotylus  (  =  lan»dactyla),  Mar- 

asmarcba  . .  . .  389 

paliiduB(i8odactyla8al».), Platyptilia  186 
palodactvla,  Aiacita  . .     82 

paludicola  (pterodactyla  var,),  Ste- 
noptilia  (MimeBseoptilus)  86,  87, 

88,  89,  93,  317,  363,  364-965 

paludum,      Buckleria     (Aciptilia, 

Pteropboras,  Trioboptilas)  iii,  iv, 

vi,  81,  82, 84,  85, 87,  88,  89, 

90,  91,  93,  94,  97,  99,  105, 

111,  116,  117.  157,  254,  450, 

463.  469,  491,  492,  493-515 
pampbilus,  CcBnonympha  . .     17 

Panpterotes  ..  78,    80 

papbia,  Dryas  3,     66 

papilionaria,  Oeometra  . .  129 

Papilionides  17 

paradoxa,  Alucita  ?  . .     71 

paralia,  AgdUtis      . .      82,  87,  89,    93 
Pamassius    . .  . .     18 

partbenie,  Melitsa  . .         3.     16 

partbica    (us),   Aciptilia    (Alucita, 

Pteropborus)  87,89,    93 

parvidactyla  (us)  (obsourus),  Oxyp- 
tilus  (Alucita)   iii,  iv,  75,  79,  81, 
82,83,  84,86,87,88,89,90, 
93,  117,  405,  406,  408,  409, 
411,  412,  414-435,  438,  439, 
449,  450,  468,  469,  468,  469, 

470,  472,  473.  474,  476,  514 
parvidactylus  (=loranu8)   (betero- 
dactyla  var.),  Capperia  . .         . .  472 

parvidactylus      ( =  niicrodactylus) , 
Adaina      ....         . .       79,     80 

parviiunaria  hyhr,,  SiiteleDia        31,    39 
parvus,  Pteropborus  . .         . .     92 

pauli  hyhr.,  Hyles  . .  24,    38 

paupera  (piloselUe  ah.),  Oxyptilus     438 
pavonia,  Saturnia  2,  4,  5,  6,  7,  13, 

25,  26,  27,  38,  539,  540,  541 
pectodactylus  (a),  Leioptilus  (Alu- 
cita, Pteropborus)        87,  88,  89,     93 
pelidnodactylus  (a),  Adkinia  (Sten- 
optilia,  MimsseoptiluB)     87,  88, 

89,  93,  106,  317,  336,  341, 

348,  352,  522,  533 
pendularia,  Zonosoma       . .     541,  542 
pendulo-orbicula  hybr.^  Zonosoma    541 
pentadactyla  (us),  Alucita  (Ptero- 
pborus, Aciptilia,  Stenoptilia)  70, 
71,  72,  73,  74,  75,  76, 78,  79, 
80,  81,  82,  84,  86,  87,  88,  89, 

90,  93,  94,  95.  98,  99,  101, 
103,  104,  110, 112,  115,  116, 
118, 154,  158,  396,  409,  412, 

468,  484,  491,  494 
penzigi  hybr.,  Malacosoma         28,    38 
'  percnodactyla,  Platyptilia  . .         . .     92 
periscelidactylus,  Capperia  (Oxyp- 
tilus)                92,  411 

pemolai  ^V^r.,  Eumorpba  ..  536 
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pernyi,  Antheraaa  6,  7,  36,  26,  88 
perny-yama  hybr.,  Anthenea  6,  7, 

25,    38 
persona  (dominula  ab.),  Callimor- 

pha  44,     45 

petradactyla  (oalodactyla  ab,  an 
var.),  Fredericina  74,  75,  78,  81, 

92,  161,  164-165, 182,  183 
petrodactyla( = petradaotyla),  Fred- 
ericina (Platyptilia)  . .     92 
peacedani,  Antbrocera  . .     36 
phiBodactyla  (us)   (=lan8Bdaotyla), 
Marasmarcha  (Aluoita,  Amblyp- 
tilia,    PterophoruB,    Mimeeseop- 
tiluB)     74,  78,  79,  80,  81,  82,  84, 
85,  87,  88,  89,  90,  98,  94,  96, 
99,  101,  109,  118,  119,  269, 

385,  386,  387,  388,  389 
phsBodactylus  (^isodacfcylas),  Pla- 
typtilia       184 

Phalffina       70,72,    73 

Phalsena  (»Adkinia)  ..  318 

PhalflBna  (=Alucita)  76 

PhalsBna- Aluoita 81 

Phal^nes-tipules 81 

phegea,  Syntomis   . .  3 

phileaphorbia  hybr.^  Celerio  24,  38 
Philosamia   . .  . .     38 

phlomidis,       Aciptilia       (Alncita, 

PterophoruB)        . .  87, 89,    93 

phoebe,  Melitada  . .  466 

pica,  Platyptilia  (Amblyptilia)  92,  270 
pigra,  Glostera  . .  2, 14,  21,  22,  37 
pilo8ellfB,Oxyptilus(Pterophora8)iv, 

81,  82,  84,  85,  86, 87,  88,  89, 
90,  98,  94,  95,  100, 117,  405, 
406,408,411,412,414,416, 
417,  424,  427,  429. 434,  435- 
449,  452,  455,  456,  458,  459, 

460  474  476 
pilzii  hybr.,  Biston  . .  7,  8,  30,  31  [  39 
pinarodaotyla,  Stenoptiiia  . .     93 

pinastri,  Hyloicus   . .  . .     23 

pini,  DendrolimuB  . .  . .       3 

pistacina,  Orthosia  . .  . .       3 

plagiodactylus  (a),  (bipunctidact^^la 
var.  eta&.),Adkinia(Pterophorus, 
Mimseseoptilus,   Stenoptiiia)   iv, 

82,  84,  85,  87,  88,  89,  313, 
317, 822,  335,  336,  337,  338- 
342,  354,  357,  358,  518,  519, 

520,  521,  524, 
plagiodactylus    ( =  graphodactyla) , 
Adkinia     . .         . .         . .      515,  530 

plagiodactylus  (=pneumonanthesj 
(graphodactyla    var.)y     Adkinia 

527,  530,  533,  534,  535 
plantaginis,     Parasemia    (Nemeo- 

phila)  . .     18 

Platyptila  (Oillmeria)         . .         . .  220 

Platyptila  (Platyptilia)       ..         ..182 

Platyptilia  (us)  80,  81,  82,  83,  86, 
87,  88,  89,  90,  92,  93,  94,  95, 
98,  105,  110,  153,  156,  157, 
158,  160,  161,  176,  182-183, 
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220.  243.  252, 263. 268,  269, 
292.  817,  830,  400,  405,  463, 

485,  486,  516 
Platyptilia  (ub)  ( = AmblypiiUa)  268.  fm- 
Platyptilia      (us)     (=Eaoneinido- 

phoruB) 255 

Platyptilia  (us)  (= Fredericina)  160.  161 
PlatyptUia  (as)  (^GiUmeria)    219,  29(^ 

PlatyptiliflB 78,  158 

PlatyptilUdss  98,  127,  152, 153-156, 

167.  252 
Platyptiliidi . .  156-160,  IKI 

Platyptilun»94. 118, 153, 156, 251- 

253,  269.  407.  409^ 

Platysanua ..88 

plebeiuB,  Tabanos  . .  496,  514 

rleurota  (=Anchinia)        ..  ..  417 

pneumonanthes        (graphodac^la 

var.)f      Adkinia      (Stenoptiiia) 

iT,   93,  815,  817.  818,  387, 

515,  518.  519,  520. 521, 522- 

523, 524,  526.  527,  628,  630, 

583,  584,  685- 
pcBciiodactyla  (as),  Omeodes  (Aln- 
cita)          81,    82 

polydactyla  (us),  Omeodes  (Alncita, 

Euchiradia)         . .      75,  79.  81,    82 
polyphemus,  Telea . .  ..26- 

pomonarius,  Biston  (Nyssia)  8,  SO, 

31,  3» 
populi,  Amorpha  10,  28,  24,  38.  145 
porata,  Zonosoma  . .  . .  30,  541 
porcellus,  Theretra  . .        24,    38- 

Porrittia  97,  104,  153 

porrittii  (sufifumata  a6.),  Cidaria  . .     61 
portlandica  (bennetii  var,),  Adac- 

tylus  187 

prima  kybr,,  Glostera    6,  7,  11,  14, 

21,  22,    87 
princeps  (cbarltonius  var.),   Par- 

nassius  . .         . .     17 

probolias,  Alncita    . .  . .     98 

Procris  . .      4 

Proprii  ..81 

prunaria,  Angerona  . .         . .     64 

Pselnophorus  90, 92,  93, 94,  95,  96,  386 
Psych  ides  . .  37,    89 

pterodactyla  (as)  (fnscos),  Stenop- 
tiiia (Alucita,  Pterophorus,  Mi- 
msBseoptilus)     70.  71,  72,  73,  75, 
76,  79,  83,  86,  87,  88,  89, 
90.  92,  93,  94.  95,  96,  99. 
101, 117, 121,  154,  155.  156, 
157.  238,  239,  240,252.  285, 
313,314,315,817,318,819. 
343,  350,  351, 352,  360, 361- 
385,  395.  396,  477,  485, 518,  538 
pterodactyla  (u8|  (»monodactyla), 
Emmelina  (Alucita,  Stenoptiiia) 
71,  72,  73.  74.  78,  80,  81. 
82,  84,  85,  87,  360.  361,  379 

Pterophor» 78,    80 

PterophoridsB  80,  81,  85, 89, 92, 93. 

113,  115,  119,  188 
Pterophorina  . .        ii,  82, 83.    87 
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PterophoriteB  (des)  . .  . .  76,  80,  81 
Pterophorus  (a)  70,  71,  72,  78,  74, 
76,  76, 79,  80,  81,  82, 83, 84, 
85,  86, 87,  88,  89, 90, 91,  92, 
98,  94,  95,  105,  185,  160, 
182,  219,  254,  268,  813, 318, 
344,  360,  861,  385,  887, 413, 

449,  451,  470,  491 
Pterophorus  (=:Adkinia)  ..  ..  318 
Ptorophorus  (=Alacita)  ..  ..76 
Pterophorus  (a Amblyptilia)  ..  268 
Pterophorus (=Buokleria)..  ..  491 
Pterophorus  (:=Gapperia) . .  . .  470 
Pterophorus  (  =  Cn>mbrugghia)  ..  449 
Pterophorus  (  =  Euonemiaophorus)  254 
Pterophorus  (=Frederioma)  ..  6 
Pterophorus  (sOillmeria)  ..  219 

Pterophorus /=Marasinarcha)     ..  387 
Pterophorus  (  =  Ozyptilus)  ..  418 

Pterophorus  (=»Plat7ptilia)  ..  182 

Pterophorus  (»Stenoptilia)      360,  364 
ptUodaotyla  (us)  (— pterodaotyla), 
Stenoptilia(Aluoita,  Pterophorus) 
74,75,78,79,80,81,95,360,  361 
pulohra,  Btenoptilia  . .     93 

pulverulenta,  Tnniooampa  . .       3 

pumillo,  Btenoptilia  . .     92 

pnnctaria,  Zonosoma  . .     30 

punotidactyla     (us),     Amblyptilia 
(Alucita,  Pterophorus)  iv,  75,  79, 
80,  81,  85,  110,   117,  121, 
156,  269,  270,  271,  272,  278, 
274,  276,  277,  278,  279,  281. 

286,  287,  292,  293,  299-313 
punc  tidaotyla     ( = cosmodaotylus) , 

Amblyptilia         276 

punctinervis,  Alucita  (Pterophorus) 

89,  93 
piingeleri  hybr.^  Fumea  . .  10,  39 
purpuralis,  Anthrooera  3 

pusaria,  Cabera 543 

pygmsBus,  Trichoptilus   92,  94,  96,  491 

P^ralides 123 

pyri,  Satumia  (Anthersoa)  2,  6,  7, 

13,25,26,27,     38 

quercinaria    (=angularia),   Enno- 

mos           . .         . .         . .       31,  39 

querela,  Lasiocampa      29,  38,  47,  48 

queroAs,  Zephyrus  (Bithys)          . .  3 

neschkei  hyhr,,  Olostera    6,  7,  10, 

21,  22,  23,  37 
radiata     (=Batima)     (lubrioipeda 
rar.),  Bpilosoma  42,  49,  50,  51, 

52,  53,  56 

raphiodaotyla,  Alucita  . .  93 

rebeli  hybr.,  Drepana       7, 11,  35,  39 
reclusa  (=pigra),  Cloetera  2, 14, 21, 

22,  37 

regia,  Citheronia 17 

repandata,  Boarmia  ..42,60,  61 

reyersa  hybr.,  Tephrosia  . .       35,  39 

rhamni,  Qonepte^  . .  16 
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Bhipidophore         7ft 

rhodiuB,  Pamassins  18 

rhododaotyla     (us),     Eucnemido- 

phoms    (Aluoita,    Pterophorus, 

Platyptilia,  Cnttmidophorus)  71, 
72,  73, 74,  75,  76,  78,  79,  80, 
81, 82,  88,  85, 86,  87,  89,  90, 
98, 94, 96, 101, 105, 106, 109, 
111,  117,  153, 155,  182,  183, 

256-267,  388,  398,  485,  506 
rhypodactylus    (a),    Marasmaroha 

(MimeseoptUus)  87,  89,  98,  385, 

387,  388 
ricini  (—lunula,  arrindia),  Philo- 

samia  (Attaous)  . .  . .  2,  26,  38 
ridingi  hybr.,  Tephrosia  6,  7,  32, 33,  39 
ridingi-suflfusa  hybr.,  Tephrosia  6, 

32,33,34,35,    39 

rileyi,  Pterophorus 92 

Ripidophora  94,    95 

risii  hybr.y  Saturnia  .  .26,  27,    38 

rogenhoferi,  Oidnmatophorus 

(Alucita,  Pterophorus)  88,  89,  93 
romanovi  (dominula  ab,),     Calli- 

morpha  44,    45 

rotundaria  (pusaria  a6.),  Cabera  . .  543 
roylei,  Antheriea  26,    38 

rnbi,  Macrothylacia  . .  429 

rubra,  Platysamia 38 

ruficinota,  Limneria  . .  352 

russata  (truncata  var.),  Gidaria  . .  64 
russula,  Diaorisia  (Euthemonia) . .  18 
rustica    (mondica    ab,    et    var.)^ 

Spilosoma  18,  19,  37,  45,  46,  66 
ruraiis,  Botys  129 

Samia  38 

saraoenia  (calodactyla  var,)^  Frede- 

rioina        165 

sareptensis  (hyale  var,),  Colias  . .  17 
satanas,  Agdistis?  89,  93,  129,  132, 

133,  135 
Saturnia  . .         . .         5,    38 

soabiodaotylus     (=  plagiodactylus 
=  bipunotidaotyla  var.)^  Adkinia 

336,  337,  338,  339,  341 
scabiosfe    (  =  plagiodactylus  =  bi- 
punotidaotyla rar.),  Adkinia  338,  341 
soabioeellus,  Nemotois  . .  348 

searodactyla  (us),  Adaina  (Alucita, 
Pterophorus,   Btenoptilia,  Acip- 
tilia,  Leioptilus)    75,  78,  79,  80, 
81,  82,  85,  86,  87,  88,  89, 

93,  94,  100,  118,  360,  424 
sohaufussi  hybr.,  Glostera. .  . .  11 
sohaufussi  hybr,^  Malacosoma      8, 

12,  27,  28,  38 
sohaufussi  hybr,,  Satumia  6,  7,  27, 

38,  540 
Bohlumbergeri  hybr,,  Satumia  27,    38 

Soopariids 123 

Sooptonoma                              113,  114 
aootioa  (oosmodaotyla  vat.)^  Am- 
|,\ypiilia 276 
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scotica  (pallidaotyla  ab.  et  var,), 

Gillmeria 238,239 

floythrodes,  Triohoptilas  ? . .  . .  492 
Beounda  hyhr.,  Antbrocera  36,  39 
seeboldi,  Amblyptilia  (Platyptilia) 

93,  270 
seileri  hybr.,  Spilosoma  6,  20,  37 
selene,  Actias  . .       26,    38 

Selenia         39 

gemioostata,  Stenoptilia  . .  . .  92 
semiodactyla  (us),  Alucita  (Ptero- 

pborus,  Aciptilia)  ..87,89,    93 

eeptodactyla  (tlb)  Qienigianus), 
Ovendenia  (Alucita,  Fteropborus) 
79,  80,  81,  82,  84,  85,  87, 
88,  89,  90,  93,  94,  97,  99, 
101,  111,  118,  153,  253,  264, 
285,  369,  385,  386,  395,  396, 

398,  409,  484,  485,  487,  488 
aepnlobralis,  Cbrysops  . .  494 

sepulcbralis,  Tipula  . .  514 

sericetis,  Apanteles 352 

Berioidactyla,  Leioptilas    . .         . .  103 
serotinus  (a)  (=  bipunctidactyla), 
Adkinia  (Pterophoms,  Mimaese- 
optilus,  Stenoptilia)     82,  84,  85, 

86,  87,  88,  89,  313,  317,  335, 
337,    344,    360,    363,    364, 

365,  522,  533 

sbastffi,  Platyptilia 92 

siceliota,  Stangeia  (Buckleria,  Acip- 
tilia, TricboptUus)       iv,  82,  84, 

87,  89,  93,  94, 117,  450.  469, 

491,  492,  497 
sicula  (querc^  var,)^  Lasiocampa 

47,    48 

Siculodidse 134 

signipennella    (elongella),    Gracil- 

laria(Ornix)        221 

similidactyla  (lithodactyla),  Oide- 
matopborus  (Pteropborus)      79, 

85,  160,  184,  185 
similidactyluB    (a)    (=:  isodaotyla), 
Platyptilia  (Pteropborus)  87,  89, 

160,  184,  185,  187 
similis  hybr.,  Clostera  21,  23,    37 

sinapis,  Leptidia  . .  466 

Smerintbus 5,    38 

Sochcbora    . .  . .       94,    96 

Bodorensium     (repandata      var.), 
Boarmia    . .         . .         . .         . .     42 

Bordiata  (prunaria  a&.),  Angerona  64 
Bordida,  Spilosoma . .  18,  19,  20,  37 
Bpadicearia,  Coremia  . .  "61 
Bpbenarcbes  (Spbenarcbis  by  error) 

88,     96 

Bpbingides 23,38,536 

Spbinx  . .         . .         . .         . .       5 

8piIodaetyla(u8)  (megadactyla,  miga- 

dactyla,    obsoletus),    Wbeeleria 

(Alucita,  Pteropborus,  Aciptilia) 

73,75,77,79,80,81,82,84, 

86,  87,  88,  89,  90, 93,  97, 98, 

99,  101,  104,  109,  110,  111, 

112,  118,  403,  404,  486,  487 
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spilodactyla      (  -  punctidactyla), 

Amblyptilia         302 

spilodactylus  (cosmodactyla  var.), 

Platyptilia  . .    81 

spini,  Satumia  2,  6,  7,  13,  25,  26, 

27,  38,  639,  540,  541 
stabilis,  TaBniocampa  3 

stacbydalis    (punotidactyla  db.  et 
var.),  Amblyptilia  272,  278,  301, 

302-303,305 
standi ussi  hybr, ,  Satumia  6, 26, 27,    38 
Btandfussi  hybr,^  Spilosoma  18, 19, 

37,46,    46 
Btandfussi  kybr.,  Tberetra  24,    38 

Btandfussi  (rustica)  (mendica  t?ar.), 

Spilosoma  ..       45,    46 

Stangeia  ..         ..         ..492 

statices,  Adsoita      . .  . .  3 

Btaticis,  AdactyluB  (Agdistis)       93, 

128,  129,  130 
Steganodactyla    96, 113,  114,  115, 

152.  157 
stellatarum,  Sesia  . .  . .  263 

Stenoptilia  (us)   80,  81,  82,  89,  90, 
91,  92,  93,  94,  96,  96,  153, 
156,  157,  252,  254,  316,  317, 
318,  319,  330,  333, 338, 360- 

361,  387,  388 
Stenoptilia  (=s  Adkinia)      ..         ..  318 

StenoptUia  ( =  GUlmeria)   . .         . .  290 

Stenoptilia  (=MaraBmaroba)       ..  387 
Stenoptilia  (=  Pteropborus)        81,    82 

Stenoptilis 78,  318 

Stenoptiliidi 313-318 

StenoptUUnie       153,  253,  313-318, 

407,  516 
Stenoptycba  ..  97,113,114 

stepben8i(  =  bippocrepidis),  Antbro- 
cera . .         . .         . .         1,    36 

stigmatodactyluB  (a^,  Adkinia(Ptero- 
pboruB,  Stenoptilia,  MimiBseop- 
tUus)  82,  84,  87,  88,  89,  93.  313, 

317,  344,  363,  365 
stoechadia,  Antbrocera  . .    36 

stramineus,  Pteropborus   . .         . .    92 

strataria,  Ampbldasys        . .  4,  30,    39 
subalternans,    Aciptilia    (Alucita. 

Pteropborus)  ..  87,  89,    93 

subroseata  (pendularia  od.),  Zono- 
soma         . .         . .         . .         . .  542 

Bubocbraceus,  Pteropborus  . .    92 

suffumata,  Cidaria . .         . .       60,    61 

su£Fusa  (pilosellsB  aft.),   Oxypkilns 

437,  438 
suflfusa  (ulmata  ab.).  Abraxas    41,    66 
sulpbureodactyluB,  Pteropborus  . .    92 
sylvellus,  Crambus . .  . .  514 

synopbrys,  Spbenarcbes    . .        . .    96 

Syntomis 5 

teniadactylup  (oalodac^la  var,  et 
ab,),  Fredericina    162,  164,  105,  160 

tamaricis,  Herbertia  (Agdistis, 
Adactylus)  82,  83,  87,  89,  93, 
127,  129,  131,  132, 134,  135,  m 
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taminata,  Bapta      . .  3 

tau,  Aglia     . .  27,  56,  57,  144 

tengstroBmi,  Deuterocopus    82,  94, 

96,  114 
tenaidaotylos,  Oxyptilus    . .         . .     92 
tephradaotvla  (us),  Leioptilus  (Alu- 
cita.    Stenoptilia,    Pterophorus) 
75,  78,  79,  80,  81,  82,  84, 

85,  86,  87,  88,  89,  90,  93, 
94,  96,  98,  99,  100, 101, 110, 

118,  167,  173,  351,  360,  386 
tephrodactylus,  Stenoptilia  . .     80 

Tephroaia  . .     39 

terminalis,  Platyptilia  . .     98 

tesaaradaotyla  (us)    (— tesseradac- 

t7la),Fredericina..  87,175,516 

tesseradaotyla  (us)  (fisoheri),  Frede- 

ricina  (Aiucita,  Pterophorus,  Am- 

blyptilia,  Platyptilia)  70,  71,  72, 

75,  76,  79,  80,  81, 82,  83,  85, 

86,  87,  89,  92,  93,  117,  160, 

161,  175-182,  516 
tesseradactyla  (us)  (=gonodactyla 

[us]),  PlatyptiUa  ..       81,  201 

tes8emdactyla(us)( = leuoodactyla?), 

Pterophorus         72 

tesseradactyla       (us)       (»puncti- 

dactyla),  Amblyptilia     299,  300,  301 
tesseradactyla      ( =  zetterstedtii  ?), 
Platyptilia  . .  . .     81 

Tetraschalis. .  ..         ..96 

tetradactyla     (us)     (=tridactyla), 
Merrifieldia      (Aluoita,      Ptero- 
phorus, Platyptilia,  Aoiptiiia)  70, 
74,  75,  76,  78,  79,  80,  81, 
82,  84,  85,  87,  88,  -89,  90, 
93,   97,  98,   101,    104,  106, 

118,  121,  184,  202,  391,  436 
tetradactyla  (  =  monodactyla),  Alu- 

wlwb  ■•  ••  ••  •■  f  X 

tetralicella    (cosmodactyla    rar.), 

Amblyptilia  . .  277 

tetralunaria,  Selenia  31 ,    39 

teucrii  (  — heterodactyla),  Gapperia 

(Oxyptilus)  86.  87,  89, 90,  93, 97, 

99,  110,  386,  406,  407,  408, 

417,438,  445,468,471,473, 

474,  475,  476,  485 
teucrii,  Limneria     . .         . .         . .  485 

Thais  532 

theiodactylus     (a)     (lencodaotyla) 
(  =  tetradactyla),      Merrifieldia 
(Aciptilia,  Aoiptilns)       . .        18,     81 
theirodactylus        ( = theiodactyla) , 
Aciptilia    . .         . .         . .         . .     80 

Theretra       38 

thoracicus,  Ischnus  . .         . .  398 

tUife,  Mimas  . .      23,  38,  41,     66 

Tineidie        124 

Tineina         288 

Tineodidas 123,  124 

TipuliB  489 

torva,  Notodonta  . .       20,    37 

transalpina  (  =  hippocrepidis).  An- 
throcera    ..         ..         :.         ..36 
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tremulifolia,  Gastropacha  . .         . .     65 
triohodaotyla(uB)  (didactyla),  Oxyp- 
tilus (Aluoita,  Amblyptilia,  Ptero- 
phorus)      71,  78,  74,  75,  76,  77, 
78,  80,  81,  82,  84.  269,  405, 

414,  416,  435,  488,  459 
trichodacty] a    ( = distans) ,    Crom- 

brugghia 451 

triohodactyla  (^piloselles),  Oxypti- 
lus . .         . .  . .         . .  435 

TrichoptUus  88,  89,  90,  91,  92,  93, 
94,  96,  105,  114,  406,  411, 

491,  492,  493 
Triohoptylus     ( » Buckleria)    491 , 

492,  493 
tridactyla  ( = pentadaotyla) ,  Aiucita    76 
tridactyla  (us)  (tetradactyla  [us]), 
Merrifieldia      (Aiucita,      Ptero- 
phorus, Platyptilia,  Aciptilia)  70, 
71,  72, 74,  75,  76,  78, 79,  80, 
81, 82,  84,  85,  87.  88,  89, 90, 
93, 97, 98, 101, 104, 106, 118, 

121,  184,  202,  391,  486 
Trifidas  . .  78,  80,  128 

trifolii,  Anthrocera  2,  6,  14, 36, 37,    39 

trifolii,  Hadena       3 

trifolii,  Lasiooampa  29,    38 

trigonodactyla  (us)  ( =s  gonodaotyla) , 
Platyptilia  (Aiucita,  Pterophorus, 
Stenoptilia)  . .      75,  79,  85,  201 

trigrammica.  Grammesia  . .         . .     55 
trilinearia  (  =  linearia),  Zonosoma 

29,    38 
trimmatodactyla,  Marasmarcha  89, 

93,  385,  387,  388 
tristis,  Oxyptilus  (Pterophorus)  81, 
82,  83,  84,  87,  88,  89,  93, 
105,  117,  405.  406,  408,  411, 
412,  414,  416,  417, 435,  436, 
451,  452,  458,  459,  460, 461, 

473,  494 
tristis  (  =  distans),    Grombrugghia 

451,  458,  459,  460,  461 
trunoata,  Gidaria    ..  61,    64 

tuneta,  Aiucita        93 

Tnrneria 38 

tuttodactyla  (agrorum  var.  an  ipec. 

dist.)^  Marasmarcha       ..         ..  387 
typica-obsoleta  (gonodactyla  ab.), 
Platyptilia  203 

ulmata.  Abraxas     ..                  41,  66 
alodactyla  (us)  (punotidactyla  var.), 
Amblyptilia  (Aiucita)       81,  299, 

301,  302-303 
unidentaria  (ata),  Coremia  42,  61, 

63,  64 

Uroloba        115 

Ursula,  Limenitis    . .                    . .  17 

urticse,  Aglais          . .         . .         3,  17 

urticfB,  Spilosoma  . .         . .         . .  18 

Utuoa            94,  96 


vaocilana,  Stenopteryx 
vaocinii,  Orrhodia  . . 
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valesina  (paphia  var,),  Dryas  . .  66 
Tariegata  (oosmodactyla  a5.),  Am- 

blyptilia 276 

variegata  (parvidaotyla  <z&.),  Oxyp- 

iilus  416 

YariegatfB 78 

▼enioolora,  Dimorpha  . .  27,  429 
yertioalis  (sruralis),  Botys  ..  129 

vespertilio,  Thaumas  24,  88,  538,  669 
Tespertilioides  hybr.,  Tumeria  24,  38 
▼ibarni  (queroAs  var,),  Ladooampa 

47,    48 

vioiie,  Anthrooera 36 

yiertii  hyhr,,  Spilosoma  . .  6,  19,  37 
yinula,  Gernra        . .  20,    87 

yirginalis,  Angila 485 

yitticollis,  MesoohoruB  . .  . .  485 
yolgensis,  Aoiptilia  (Alucita,  Piero- 

phoruB) 87,89,    98 

wagneri  hyh-.,  Lasiooampa        29,  38 

wahlbergi,  Oxyptilus         . .         . .  82 

Wallace!  hyhr,,  PhiloBamia       6^  7,  38 

walsinghami,  Aluoita        . .         . .  92 

wataoni  hybr.,  Platysamia         26,  38 

wemiokii,  Alucita 93 

Wheeleria 97 

worthing!  hybr,,  Anthrooera    6,  7, 

14,  86,  87,  39 

xanthodactyla  (as),  Aciptil!a  (us) 
(Alnoita,  Pterophoras)       79,  80, 

81,  82,  84,  87,  88,  89,  93 
xanthographa,  Nociua  . .  . .  3 
xerodactylas,  Pterophoras    81,  82, 

83,     89 

yama-mai,  Antheraaa         ..25,26,    38 
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Yponomeuta  lOB 

satima  (radiata)  (If^^^oipeda  ab.), 

Spiloeoma  42,  49,  60,  51,  62, 53,    51 
zetterstedii  (tti,  ti)  (=:oalodacfc;la), 

Fredericina  • .        . .  162 

zetterstedtii  (=calodaot7]a),  Fred- 
ericina (Platyptilia,  Pterophonu)  * 
74,  75, 81,  82,  83,  86, 86, 87, 
89, 90,  93,  97,  99.  104,  111, 
156,  160,  161,  162, 168, 164, 
165, 166, 173,  177,  192, 195, 

201,  271,  274.  4S4 
zetterstedtii    (oalodactyla    var.  et 
ah.),  Fredericina  163,  164, 165, 

166,  178 
zetterstedtii  (doronioella)  (ealodae- 

tyla  var.),  Fr^erieina  ..         ..166 
zetterstedtii  (^gonodackyla),  Pla- 

typtUia 901 

ziczac.  Notodonta  . .  . .  21,  87 
zonaria,  Nyssia  . .  542 

zonodaetyla,  Alucita  . .         . .    82 

Zonosoma    ..  ..       38,  541 

zophodaotylns  (a)  (loewti),  Adkinia 
(Pterophoras,MimeB8eoptila8,Ste- 
noptUia)  iv,  80, 82, 84,  85, 87, 88. 
89, 90, 93, 101, 109, 110, 117, 
156,  252,  318,  314,  315, 817, 
319-334,  342,  343,  344,  360, 
365,  376,  877,  378,  606,  523, 

528,  580,  633,  534 
zophodactylos  (=  hodgkinsonii  = 
bipunctidactyla    var.),    Adkinia 

342,  343 
zoragena  fty&r.,  Ocnogyna  45 

zoraida  (hemigena  ab.),  Ocnogyna  45 
zarichi  hybr.^  Drepana  . .  . .  11 
Zygiena  (= Anthrooera)     ..         ..      5 


WATKIN8    A    DONGA8TER,    Natupallsts. 

STRAND,  W.O.  (five  doors  east  of  Charing  Cross  Station).      A  lar^  Stciok  of 

Inseotft  and  Birds'  Eggs. 

Plain  Bing  Nets,  cane  or  wire,  1/3,  2/-,  2/6,  3/-.  Folding  Nets,  3/6,  4/-,  4/6. 
Umbrella  Nets,  7/-.  Pocket  Boxes  (deal),  6d.,  9d.,  1/-,  1/6.  Zinc  Collecting  Boxes, 
9d.,  1/-,  1/6,  2/-.  Nested  Willow  Chip  Boxes,  4  dozen  7d.,  1  gross  1/6.  Ento- 
mological Pins,  1/6  per  oz.  Sugaring  Lamps,  2/6,  4/6.  Sugaring  Tins,  1/6,  2/-. 
Sugaring  Mixture,  per  tin,  1/9.  Mite  Destroyer  (not  dangerous),  per  oz.  1^.,  per 
lb.  1/6.  Store  Boxes,  with  camphor  cells,  2/-,  2/6,  3/6,  4/-,  5/-,  6/- ;  Ditto  book 
pattern,  8/6,  9/6,  10/6.  Larva  Breeding  Cages,  2/6,  4/-,  5/-,  7/6.  Larva  Preserving 
Apparatus,  including  oven,  lamp,  hand-blower,  &c.,  5/-.  Zmc  Larva  Boxes,  9d., 
1/-.  Coleopterists*  Collecting  Bottles,  with  tube,  1/6,  1/8.  Steel  Forceps,  for  moving 
pinned  insects,  1/6,  2/-,  2/6.  Cabinet  Cork,  per  dozen,  1/-,  1/4, 1/9,  2/8.  OlasF 
Top  and  Bottom  Boxes,  per  dozen,  from  1/-  and  upwards.  Setting  Boards,  flat  or 
oval,  from  5d.  and  upwards.  Setting  Houses,  9/6, 11/6,  14/-.  Taxidermist's  Com- 
panion, i.e.t  a  pocket  leather  case,  containing  most  useful  instruments  for  skinning, 
10/6.  Egg  Collector's  Outfit,  containing  blowpipes,  drills,  &c.,  3/-.  Egg  Collector's 
Climbing  Irons,  with  straps,  per  pair  5/-.  Botanical  Cases,  1/6,  2/9,  8/6,  4/6.  Bo- 
tanical (drying]  Paper,  1/1,  1/4,  1/9,  2/2  per  quire.  Botanical  Press  (for  travellers), 
3/6,  6/-.  Portfolios  for  dried  plants,  from  3/6  to  6/-.  Label  and  Reference  Lists  of 
every  description  for  lepidopterists,  oologists,  botanists,  conchologists,  <feo. 


AH  articles  enumerated  are  kept  in  stock,  and  can  be  forwarded  immediatel j  on  receipt  of 
order.    Books  on  Natural  History  (new  and  secondhand). 

OABINBT8    OF    EVERY    DE8CRIPTION. 

Birds,  Eammals,  Horns,  Ac.,  preserYed  and  mounted  by  flrst-olais  wofkBMB. 

For  particulars  ask  for  our  new  Catalopie  (100  pages),  which  will  be  posted  to  any  address. 

STRAND,    LONDON,    W.O. 


The      Entomologist's      Library. 

Books   written   by   J.   W.   TUTT,   F.E.S. 

[AU  orders  for  which  Bhoold  be  sent  direct  to  119,  Westcombe  Hill,  Blackbeath.] 


A  Natural  History  of  the  British  Lepldopteray  their  world- 
wide variation  and  geographical  distribation  (iUuitrated), 

(A  text-book  for  Students  and  Collectors.) 

Vols.  I,  n,  III,  IV,  V  and  VIII,  Price  £1  each  Yolume,  net.    Demy  8vo., 

thick,  strongly  bound  in  cloth. 
Complete  set  of  6  vols.,  5  guineas  net. 
The  mofit  concise  tknd  thorough  book  on  Lepidoptera  ever  offered  to  the 

entomological  public. 

A  NaturaU  History  of  the  British  ButterflleSf  their  world-wide 
variation  and  geographical  distribution  {iUtutrcUed), 

(A  text-book  for  Students  and  Collectors.) 
Vol.  I  one  guinea  net.    Vol.  II  in  course  of  publication. 
A  detailed  account  of  the  biology  and  variation  of  each  British  speoies, 
«  and  a  consideration  of  the  literature  and  classification  of  the  Palaoarctic 

species. 

J^  Natural  History  of  the  British  Aluoltldes,  their  world-wide 
variation  and  geographical  distribution. 

(A  text-book  for  Stndente  and  Collectors.) 
Vol.  I  one  guinea  net.    (To  be  completed  in  two  volumes.) 
Full  details  of  the  life-nistory  of  every  British  species ;  fall  historical 
account  of  the  group  and  ite  classification. 

The  British  Nootuas  and  their  Varieties*  Complete  in  4  volumes. 
288.  per  set  net.  Demy  Svo.,  strongly  bound  in  cloth.  Full  account  of 
the  typical  and  all  known  described  forms,  with  original  descriptions. 

Melanism   and    Melanoohrolsm   In    British    Lepidoptera. 

Demy  8vo.,  bound  in  cloth.  Price  5s.  A  full  account  of  all  the  facto 
known  bearing  on  the  subject,  and  a  closely  reasoned  explanation  of 
probable  causes. 

Migration  and  Dispereal  of  Insecsts.  Demy  8vo.  Price  58.  net. 
A  detailed  account  of  the  migration  of  the  Aphides,  Orthoptera,  Odonato, 
Diptera,  Coleoptera,  Hymenoptera,  and  Lepidoptera. 

Praotloal  Hints  for  the  Field  Lepldopterlst  (iUustrated), 
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PREFACE. 

In  presenting  this  volume  to  my  brother  lepidopterists,  some  little 
explanation  is  necessary.  Although  it  is  essentially  vol.  viii  of  Th^ 
Natural  History  of  the  British  Lepidoptera,  it  has  been  appearing  for 
a  considerable  time  in  parts  as  A  Natural  History  of  the  Bj-itish 
Butterflus,  The  real  reason  for  publishing  this  volume  out  of  its  proper 
order  was  threefold — (1)  The  large  amount  of  material  on  the  group 
that  had  been  slowly  amassing  during  the  last  twenty  years,  and  the 
increasing  diflBculty  of  dealing  with  it ;  (2)  the  fact  that  a  really  good 
scientific  work  on  British  butterflies  was  an  undoubted  desideratum 
among  advanced  workers;  and  (3)  the  long  time  which  must 
necessarily  elapse  before  the  material  to  be  dealt  with  in  the  two 
intermediate  volumes,  vi  and  vii,  can  possibly  be  worked  out  and 
prepared  for  publication ;  volume  v  is  being  cleared  up  for  publication 
contemporaneously  with  this.  It  is  trusted  that  these  reasons  will  be 
considered  sufl&cient  to  excuse  my  action. 

It  is  exceedingly  difficult  to  foretell  the  extent  of  detailed  and 
exhaustive  treatises  of  this  character.     When  one  is  working  at  a 
group,  one  accumulates  material  from  all  possible  sources,  and  such 
detail  can  only  be  finally  estimated  when  the  printer  has  set  it  in  type, 
and  one  sees  the  actual  printed  matter  before  one.     That  I  should 
only  be  able  to  treat  of  ten  species  in  a  large  volume  would,  two  years 
ago,  have  appeared  to  me  absurd,  and  that  an  account  of  Rumicia 
phlaeas  would  extend  to  84  pages,  or  10  pages  more  than  our  account 
of  Manduca  atropos  in  vol.  iv,  would  have  been  considered  impossible, 
but,  as  one  pieces  all  the  facts  together,  one  finds  the  accounts  of 
some  well-known  species  growing  beyond   all   previously  calculated 
dimensions,  whilst,  of  others,  one  is  astonished  at  the   necessity  of 
working  out,  almost  de  novo,  the  whole  of  the  life-history,  and  the 
trouble  attached  to  this  is  not  to  be  despised.     The  practical  completion 
of  the  life -histories  of  Chrysophanus  dispar,  Thymelicus  acteon,  Urbicola 
comma,  etc.,  are  the  result  of  much  painstaking  and  careful  work  on 
the  part  of  my  collaborators,  and  the  detailed  account  of  the  world- 
wide variation  of  such  species  as  Rumicia  phlaeas,   Urbicola  comma, 
and   Cyclopides  palaemon,  should  bring   home   a  recognition   of    the 
importance  and  bearings  of  a  knowledge  of  species  outside  the  narrow 
boundaries  of  our  own  islands. 

If,  in  all  the  preceding  volumes,  I  have  happily  had  to  acknovsrledge 
much  generous  help,  in  this  my  obli&;ations  have  been  increased 
tenfold.  As  usual,  to  Dr.  T.  A.  Chapman  and  Mr.  A.  W.  Bacot,  first 
thanks  are  due,  but  in  no  smaller  degree  also  to  Mr.  A.  Sich,  Mr.  M. 
Gillmer,  and  Mr.  S.  Edwards;  whilst  no  less  am  I  indebted  to 
Mr.  F.  Noad  Clark,  Mr.  A.  Tonge,  and  Mr.  Hugh  Main,  to  whose 
kindness  I  owe  almost  all  the  beautiful  photographs  by  means 
of  which  the  volume  is  illustrated.  Mr.  H.  Bowland-Brown,  too 
has  done  yeoman  service  with  regard  to  our  distribution  lists' 
and  there  are  many  more  whom  one  ought  certainly  to  mention— 
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Chief  !?'^^»chier,  ^'-  ^-  ^-  Kappel,  Mr.  W.  F.  Kirby,  Paymaster-in- 

e^,    jP  *]•  Mathew,  Rev.  G.  H.  Raynor,  Mr.  Raleigh  S.  Smallman, 

/tj^jgi/^^  ^possible  to  mention  all  those  to  whom  we  are  further 

<5axj  Q  J  ^^^  incidental  observations,  notes,  and  lists  of  localities.     I 

^^^d        ^^  ^**  without  their  kind  help  the  volume,  as  it  now 

^^^it&r  ^^^^  J^ever  have  appeared.     I  may  add  that  I  have  had  no 

^^^oaw       ^^  writing  for  information  to  any  lepidopterist,  at  home  or 

^tty  ,^'  ^ho,  I  thought,  might  help  me  to  clear  up  any  point  concerning 

^jr  ^  ^^t  of  which  he  might  have  special  knowledge.     In  every  case 

^Uj  ^"®^©s  have  been  most  courteously  answered.      I  trust  that  such 

'    ^^®  J  ^  ^^^  if  in  the  near  future  I  have  to  worry  them  again.     For 

^^     ^^iJdii'         ^^  *'®  largely  indebted  to  the  Rev.  G.  H.  Raynor,  who 

J  "^/^spon ded  to  our  request  for  help  in  this  direction. 


y'^lnxa^^^^^^y    ^^^^^  *^*^  ^^^  ^®^^^*   ^^  ^^^  ^^^^^  expended  on  this 
^PidoD*  ^^^    commend  itself  alike  to  field  naturalists  and  scientific 

x>.     ^*^  ^ben^-^^^'  ^^^  ^^^*  ^*  ^^^^  °^®®*  ^^*^  '^®^'"  approval.     Information 

^^^  an    ""®^  species  of  Theclids  and  Lycsenids  is  greatly  desiderated, 

1^     ^^^offh^^^    ^^^^  ^  ^^^*  gratefully  received.     Our  knowledge  of 

1^     r^^^^acte  ^<>J3amonest  species  of  **  blues"  is  of  the  most  scrappy 

V^..^     *  ^^-hifif  '*•  ^*^^  iiiaterial  to  complete  in  detail  our  knowledge  of  their 

^     ^^  foi.  f  "®f  ^^^  habits  is  urgently  needed.     We  shall  be  most  thank- 

any  lieip  ixi  this  direction. 
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Z  BRITISH    BUTTERFLIES. 

insects  have  been  found  in  the  neighbourhood  of  the  small  lake  of 
Florissant,  high  up  in  the  Colorado  Parks,  yet  he  has  only  seen  eight 
butterflies  among  them,  each  belonging  to  different  genera.  He 
further  notes  that  this  is  also  the  case  with  the  fossil  butterflies  found 
at  Badoboj,  at  Aix,  and  at  Bott  in  the  European  tertiaries,  and  with 
two  exceptions,  Eiigonia  and  Pontia,  no  representative  of  genera  found 
today  has  been  discovered.     The  fossil  species  are  all  extinct. 

It  is  largely  a  matter  of  speculation,  from  which  of  the  main  stirpes 
or  root-stocks  of  the  lepidoptera  the  butterflies  have  sprung,  but  they 
have,  as  we  have  already  noticed,  upright  eggs  in  common  with 
Castniids,  Noctuids,  etc.,  and  the  arrangement  of  the  tubercles  and  the 
presence  of  the  remarkable  chinglands  of  their  larvae  also  suggest  that 
these  are  among  their  nearest  allies  at  the  present  time.  The  matter 
is  just  here  of  less  importance  than  the  knowledge  that,  since  the 
butterflies  branched  off  on  their  own  account,  they  have  developed,  in 
various  directions,  strongly  marked  characters  of  their  own,  and  that 
now,  each  of  the  two,  usually-accepted,  large  superfamily  groups,  Urbi- 
colides  or  Skippers  and  PajnLiorddei  or  Papilios,  is  subdivided  into 
large  groups  or  families,  some  containing  vast  numbers  of  species 
exhibiting  very  varying  degrees  of  specialisation. 

Some  butterflies  are  very  generalised  in  their  structure,  i,e,^  they 
show  a  number  of  very  simple  characters  which  are  commonly  obsers'ed 
among  a  large  number  of  other  lepidopterous  insects,  others  again  are 
exceedingly  specialised  and  show  some  well-marked  peculiarity  very 
strongly.  Of  our  two  large  groups  the  Urbicolides  are  assumed  to  be 
more  generalised  than  the  Papilionides,  although,  compared  with  many 
other  superfamilies,  the  Urhivolides  are  very  highly  specialised. 

Whilst,  therefore,  there  are  marked  differences  between  the  super- 
families  and  families  into  which  butterflies  are  subdivided,  it  will  be 
readily  understood  that  they  are,  in  reality,  very  closely  allied  to  the 
moths.  No  hard  and  fast  lines  of  distinction  can  be  shown  to  exist ; 
variation  is  the  basis  of  all  progress  in  evolution,  and  the  student, 
therefore,  must  look  for  differences  as  well  as  similarities,  and  try  to 
fathom  the  meaning  of  both  when  he  observes  them.  Similarities  in 
some  one  particular  do  not  always  denote  close  relationship  between 
species,  they  may  be  mere  analogies  and  not  homologies,  whilst  marked 
differences  do  usually  denote  considerable  separation  and  more  distant 
relationship. 


CHAPTER    n. 

EGOLAYING     OF     BUTTERFLIES. 

The  egglaying  habits  of  butterflies  are  very  varied,  yet  almost 
absolutely  constant  for  the  same  species.  So  much  is  this  so  that,  in 
many  instances,  the  butterfly  selects  almost  exactly  the  same  portion 
of  the  plant  on  which  to  deposit  her  eggs,  the  upperside  of  a  leaf,  the 
underside  of  a  leaf,  the  pedicel  of  a  flower,  the  sheathing  part  of  a 
grass  blade,  etc.  Thus  it  has  been  noted  {Rnt,  Rec,,  iv.,  p.  225)  that, 
whenever  the  $  s  of  the  early  brood  of  CyaniriJi  ar(jiolus  choose  holly 
on  which  to  lay  their  eggs,  they  almost  always  lay  them  on  the  calyx, 
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the  fonner  among  the  Euphm-biaceae,  the  latter  among  the  Acalyphaceae^ 
Bentham  and  Hooker,  on  the  contrary,  place  them  close  together  in  the 
Plukenetieae,  so  that  their  close  affinity  which  had  been  duly  appreciated 
by  butterflies  has  finally  been  recognised  by  botanists  also." 

Another  remarkable  fact  connected  with  this  subject  is  the  narrow 
range  of  plants  from  which  some  species  have  to  select  and  the 
wide  range  of  others.  Aglais  urticae  is  confined  to  stinging-nettle, 
Limenitis  sibyUa  to  honeysuckle,  yet  Polygonia  c-album  has  foodplants 
as  widely  different  as  stinging-nettle,  black-currant  and  hop,  and 
ryrameis  cardtii  as  stinging-nettle,  thistle,  mallow  and  bugloss. 
Still,  on  the  whole,  our  buttei^ies  have  a  very  small  range  of  foodplants 
compared  with  that  of  many  moths,  some  of  which  appear  to  be  more 
or  less  polyphagous,  e.g.,  Satumia  pavonia  {Brit  Lep,,  iii.,  p.  '888), 
Manduca  atropos  {op,  ciu,  iv.,  pp.  482-8).  In  America,  however, 
Scudder  notes  that  the  '*  swallow-tail,"  Janoniades  glaucus,  feeds 
upon  plants  belonging  to  no  fewer  than  15  different  families.  Not 
only  is  the  range  of  plants  which  a  species  chooses  as  food  for  its 
larvsB  very  restricted,  but  there  is  usually  a  very  close  alliance  between 
the  plants  selected  by  the  $  s  of  all  the  species  of  the  same  family, 
e,g,y  all  the  European  Urbicolid  skippers  choose  grasses  and  rushes 
of  various  kinds,  the  Hesperiid  skippers  on  the  other  hand  have 
a  much  wider  range  among  Malvaceae,  Rosaceae,  Leguminoseae,  etc. ; 
the  Chrysophanids  prefer  plants  belonging  to  Polygonaceae,  the 
Lycsenids  and  Coliads  choose  Leguminoseae,  the  Argynnids  use  Violaceae, 
the  Pierids  Crticiferae,  the  Coenonymphids,  Satyrids  and  Erebiids, 
grasses,  and  so  on.  It  will  be  known  to  most  lepidopterists  that  these 
general  statements  are  largely  true  of  butterflies  belonging  to  these 
groups  throughout  the  whole  of  the  Palsearctic  and  Nearctic  regions. 

Wq  have  already  noted  that  the  egglaying  habit  of  butterflies  is 
usually  constant  and  fixed  even  to  the  extent  of  considerable  detail. 
Almost  all  butterflies  lay  their  eggs  definitely  on  their  foodplant,  the 
only  British  species  which  appears  not  to  do  so  being  Melanargia  galathea, 
which  drops  its  eggs  loosely  among  the  roots  of  the  grasses  on  which 
the  larvae  live.  Occasionally  a  $  of  a  species  with  a  fairly  constant 
egglaying  habit  appears  to  blunder  iand  will  choose  a  dead  stem  of  grass 
or  other  object  in  the  immediate  neighbourhood  of  the  foodplant,  but 
the  occasions  on  which  this  happens  are  rare,  and  the  choice  of  the 
foodplant  and  the  selection  of  an  exact  position  in  so  many  cases  are 
instinctive  processes  which  have  been  brought  to  a  high  stage  of 
perfection  in  the  development  of  the  race.  Chry$ophanns  virgaureae 
chooses  a  dead  or  dying  stem  on  which  to  lay  its  hybemating 
egg.  The  choice  of  the  foodplant,  as  we  have  already  noted,  is 
almost  certainly  effected  by  means  of  scent.  The  antennal  sensory 
organs  (among  which  those  of  scent  are  included)  have  been 
worked  out  in  detail  {Knt,  Record,  viii.,  pp.  226,  261).  We  know  that 
the  sense  of  vision  is  exceedingly  limited  in  butterflies,  and  experiment 
is  against  the  assumption  that  they  use  their  power  of  sight  for 
any  such  delicate  discrimination  as  is  required  when  they  are  selecting 
a  special  species  of  foodplant  on  which  to  lay  their  eggs.  On  the  other 
hand,  their  movements,  when  on  this  important  business,  are  such  that 
it  would  seem  obvious  that  they  are  seeking  by  scent  the  plants  on  which 
to  lay.  A  2  will  often  settle  on  a  dozen  different  plants  similar  and 
dissimilar  to  that  wanted  before  she  finds  the  right  one  on  which  to 
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usually  a  slight  depression  surrounding  the  micropyle  proper,  of  which 
mention  has  already  been  made.  It  may  be  well  here  to  remark  that 
whilst  theUrbicolid  (Pamphilid)  group  of  skippers  tends  to  smooth  eggs, 
forming  rather  more  than  a  hemisphere,  those  of  the  Hesperiid  group 
are  hemispherical,  with  well-defined,  clearly-cut,  strongly  projecting 
longitudinal  ribs,  which  give  them  an  appearance  much  more  resembling 
that  of  the  eggs  of  Argynnids  than  the  other  skippers.  We  have  already 
noted  that,  in  the  same  group,  the  Thymelicids  have  flat  eggs,  super- 
ficially like  those  of  many  moths,  except  that  the  micropylar  axis  is 
upright.  The  number  of  ribs  running  from  the  base  to  the  apex  varies 
considerably,  in  the  Yanessids  they  may  be  reduced  to  eight,  and 
rarely  have  more  than  twelve,  in  the  Coliads  there  may  be  as  many 
as  thirty  or  forty. 

The  eggs  of  butterflies  are  usually  of  a  pale  yellow  or  pale  greenish 
colour  when  first  laid,  but  those  with  transparent  shells  change  their 
colour  very  rapidly,  the  tint  becoming  quickly  that  which  will  best 
preserve  each  in  the  position  in  which  it  is  laid.  It  is  usually  placed  on 
a  leaf,  and  then  hatches  in  a  few  days,  but  if  the  eggstage  lasts  for  any 
length  of  time,  the  position  chosen  is  on  a  twig  or  other  permanent 
part  of  the  plant.  The  egg  of  Euchlo'e  cardamims  is  pale  yellow  when 
laid,  becomes  deep  orange  in  about  twenty-four  hours;  and  remains  of 
this  tint  till  just  before  the  larva  hatches,  when  the  embryo  can  be  seen 
coiled  up  within  the  transparent  eggshell.  Other  eggs  change  from 
yeUow  to  pink,  or  brown,  or  pale  salmon,  and  then  to  greyish  in 
different  species.  As  the  young  larvsB  mature  within  the  egg,  there  is  a 
considerable  change  observable  inside  in  those  of  many  species,  due  to  the 
development  of  the  embryo  within.  These  changes  can,  in  some  of  the 
more  transparent-shelled  species,  be  readily  traced  under  a  microscope, 
e,g,^  Pararge  megaera^  Nemeobius  ludna,  etc.  Those  British  butterflies 
whose  eggs  go  through  the  winter  are  few  in  number,  viz.y  Arggnni* 
adippe^  Thecla  w-aUmm^  T.  pruni,  Zephyms  betulae,  Z,  quercus,  Urhicola 
comnuij  Adopaea  lineola  and  Thgmelicus  acteon.  The  hybemating 
stage  of  Lampides  boetica  is  very  uncertain.  The  old  myth  of  the  eggs 
of  Aporia  crataegi  {teste  Eennie  and  other  authors)  going  over  three 
winters  and  then  hatching,  is  absurd. 

The  eggs  of  butterflies  are  usually  laid  singly,  rarely  more  than 
two  or  three  on  a  leaf,  but  a  few  British  species,  ^.^.,  Aporia  crataegi^ 
PierU  brasdcae,  MeLitaea  cinxia,  M.  athaHa^  M,  aurinia,  Vanessa  to, 
Aglais  urticaey  Evgonia  polychloros,  and  Euvanessa  anttopa^  and  many 
of  their  Continental  and  exotic  allies,  lay  their  eggs  in  clusters,  either 
as  regular  rows  or  irregular  heaps,  on  a  twig  or  the  upper-  or  under- 
side of  a  leaf.  Some  of  the  Polygonias  lay  their  eggs  upon  each  other 
in  a  string,  as  it  were,  from  three  to  ten  eggs  in  a  single  file. 

Eggs  are  subject  to  many  dangers  after  being  laid.  A  particular 
group  of  Hymenoptera,  called  Chalcids,  lay  their  eggs  inside  the  eggs 
of  lepidopterous  insects,  and  find  within  them  sufficient  nutriment  to 
come  to  perfection  ;  in  fact,  a  dozen  or  more  perfect  Proctotrupids  some- 
times emerge  from  a  single  moderate-sized  egg,  having  passed  their 
entire  existence  within,  and  obtained  the  whole  of  their  nutriment 
from  the  contents  of,  this  tiny  receptacle. 

It  has  already  been  noted  that  the  egg  consists  of  an  outside  shell 
and  its  protoplasmic  contents.  After  fertilisation,  the  time  varying 
much  with  the  species,  the  contents  begin  to  thicken  visibly  and  to 
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CHAPTER    IV. 

PHOTOGRAPHING     BUTTERFLY     EGGS.* 

My  first  attempts  at  photographing  ova  were  made  with  an  ordinary 
^-plate  stand  camera,  focussing  from  the  back,  attached  to  a  student's 
microscope,  and  with  this  I  was  able  to  obtain  results  which  surprised 
me,  but  was  handicapped  by  the  short  extension  obtainable  with  the 
camera  (about  15in.),  as  this  necessitated  using  the  eyepiece  of  the 
microscope  to  bring  the  image  to  a  focus  at  a  point  nearer  the  objec- 
tive than  would  otherwise  be  necessary.     This  caused  some  loss  in 
definition,  and  I  also  had  considerable  difficulty  in  getting  an  objective 
of  long  enough  focus  to  cover  the  whole  of  a  small  batch  of  ova  and  at 
the  same  time  admit  of  the  object  being  focussed  with  the  eyepiece  I 
possessed.     Having  obtained  a  Sin.  objective  which  filled  these  neces- 
sary requirements,  the  next  step  was  to  construct  a  base  board  on 
which  to  fix  the  camera  and  microscope  in  proper  alignment.      For 
this  purpose  I  used  a  smooth  deal  board  about  Sft.  long,  Gin.  wide, 
and  lin.  thick,  and  ruled  a  straight  line  down  the  centre  from  end  to 
end  as  a  guide  to  obtaining  a  proper  alignment  of  the  completed 
apparatus.     On  placing  tbe  camera  and  microscope  upon  it,  with  the 
body  tube  of  the  latter  lowered  to  a  horizontal  position,  I  found  tbat 
the  line  of  projection  was  considerably  below  the  lens  aperture  in  tbe 
camera  front,  so  the  next  step  was  to  construct  a  block  for  the  micro- 
scope to  stand  upon,  which  would  raise  it  sufficiently  to  bring   the 
eyepiece  exactly  in  the  centre  of  the  lens  aperture,  and  permit  of  an 
imaginary  line  being  drawn   horizontally   from   the  centre   of    the 
objective  to  the  centre  of  the  focussing  screen  of  the  camera,  and 
pass  centrally  through  the  intervening  portions  of  the   microscope 
body  and  the  camera.      This  block  I  screwed  down  firmly  in   tbe 
required  position,  and  fixed  small  wooden  stops  at  the  sides  and  ends 
to  prevent  the  microscope  from  slipping  when  placed  on  it. 

I  then  drilled  a  hole  for  the  camera  screw  in  the  centre  of  the  base 
board,  in  such  a  position  that,  when  the  camera  was  screwed  down  to 
it,  the  lens  front  just  touched  the  eyepiece  of  the  microscope,  when  tbe 
latter  was  racked  out  to  its  fiiUest  extent.  It  was  now  necessary  to 
devise  some  means  of  connecting  the  microscope  with  the  camera  in 
such  a  way  as  to  exclude  all  light  except  that  passing  through  the 
former,  and  yet  to  admit  of  focussing  being  done  as  usual.  To  do 
this  I  obtained  from  an  instrument  maker  a  short  brass  tube  about 
lin.  in  length,  with  a  screw  thread  cut  on  one  end  to  fit  the  lens 
flange  of  the  camera.  This  I  screwed  in,  in  place  of  a  lens,  and  then 
made  a  sleeve  of  black  velvet  to  slip  over  it,  long  enough  to  be  drawn 
over  the  microscope  body  tube,  and  held  in  place  at  either  end  with  an 
^elastic  band.  This  answered  admirably,  and  I  found  that  after 
focussing  an  object  on  the  stage  of  the  microscope  and  then  con- 
necting the  microscope  with  tbe  camera,  I  was  able  to  get  a  sharp 
image  on  the  ground  glass  of  the  latter  with  the  extension  at  my 
disposal,  and  to  reduce  or  enlajrge  this  by  altering  the  amount  of 
camera  extension,  and  then  to  refocus  with  the  microscope  by  stretching 

*  This  chapter  is  by  Mr.  A.  E.  Tonge,  who  is  doing  the  photographs  by  which 
this  book  is  illustrated. 
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to  the  lack  of  contrast  obtainable  in  the  illumination,  and  particularly 
to  the  very  great  difficulty  in  focussing  accurately  when  the  ground 
glass  image  was  so  faintly  lighted.  Fortunately  I  was  able  to  avail 
myself  of  an  electric  light  installation,  and  found  a  *25  Amp.  Nernz 
lamp  admirable  in  every  way,  as  it  gave  a  25  to  30  candle-power 
light,  and  this,  with  a  single  condenser  on  one  side  of  the  object  and  a 
mirror  reflector  on  the  other  to  reduce  the  blackness  of  the  shadows  it 
made,  appeared  as  nearly  ideal  as  I  could  imagine.  I  have  not  tried 
incandescent  gas  my8elf,  but  I  understand  from  friends  who  use  it 
that  it  gives  equally  good  results.  Still  I  should  imagine  that  the 
heat  trouble  would  obtrude  itself,  especially  if  the  light  were  placed 
near  to  the  object,  whereas,  with  the  Nernz  lamp,  the  light  can  be 
approached  to  within  8in.  of  the  ovum  being  operated  on,  without  any 
untoward  results.  The  great  points  to  bear  in  mind  are  to  get  a 
brilliant  illumination  of  the  object  from  one  side,  and  a  somewhat  less 
powerful  lighting  on  the  other,  so  as  to  show  up  the  structure  and 
rotundity  of  the  ovum  by  contrast.  The  final  critical  focussing  is  best 
accomplished  with  the  aid  of  a  focussing  magnifier  held  against  the 
ground  glass  focussing  screen,  and  fixing  the  attention  on  some 
brightly  illuminated  spot  on  the  surface  of  one  of  the  ova  to  be 
photographed. 

After  focussing  and  placing  the  sensitive  plate  in  position,  it  is 
only  necessary  to  cover  the  lens  with  a  piece  of  black  card  while 
drawing  out  the  flap  of  the  dark  slide,  as  any  small  amount  of  indirect 
side  light  entering  the  lens  is  quite  negligible,  and  the  card  is  more 
conveniently  manipulated  than  a  lens  cap.  The  exposure  necessary 
will  naturally  vary  with  the  brilUancy  of  the  illumination  and  the 
colour  of  the  ova,  but  there  is  a  large  amount  of  latitude  permissible 
with  most  of  the  dry  plates  on  the  market.  I  use  the  most  rapid 
isochromatic  plates  I  can  obtain,  always  backed  to  minimise  halation, 
and  find  that,  with  the  din.  microscopic  lens  and  a  magnification  of 
twenty  diameters,  an  exposure  of  two  and  a  half  to  four  minutes, 
according  to  the  colour  of  the  ova,  is  about  right.  With  the  5in. 
Rapid  Rectilinear,  stop  f.  16,  magnification  ten  diameters,  and  similar 
illumination,  I  should  give  from  four  to  seven  minutes,  but  these 
exposures  might  be  doubled  without  detriment  to  the  resulting 
negative  by  a  slight  addition  of  bromide  of  potassium  to  the 
developing  solution. 

For  holding  ova  in  position  while  being  photographed  I  use 
ordinary  glass  slips  8in.  x  lin.,  such  as  are  used  for  mounting  micro- 
scopic slides.  Ova  in  sitii  on  bark,  portion  of  leaves,  paper,  etc.,  are 
easily  fixed  with  a  small  dab  of  adhesive  material,  and,  where  needed, 
a  background  of  suitably  toned  paper  can  be  gummed  on  the  glass 
slip  first,  and  then  the  support  for  the  ova  fixed  upon  it.  When  the 
ova  are  loose,  and  particularly  if  it  be  desired  to  retain  them 
uninjured  for  subsequent  hatching,  I  find  a  most  suitable  method  of 
mounting  to  be  as  follows : — Cut  out  a  small  square  of  gummed  paper, 
say  fin.  each  way,  and  punch  out  a  circular  hole  in  the  centre  ^in.  in 
diameter.  An  ordinary  cork  boring  drill  does  this  admirably.  Then 
cut  another  smaller  square  of  paper,  tinted  to  suit  the  ova  in  question, 
and  gummed  on  one  side.  This  should  be  a  little  larger  than  the 
hole  alluded  to  above,  say  ^V^*  square.  Place  the  small  square, 
gummed  side  upwards,  in  the  centre  of  the  glass  slip,  moisten  the  gum 
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OHAPTEK    V. 

OBTAINING     EGOS     OF     BUTTEBFLIES. 

The  student  of  the  eggs  of  butterflies,  be  he  biologist,  field-naturalist, 
or  photographer,  will  undoubtedly  attempt  to  collect  or  otherwise 
obtain  the  eggs  required  for  study.  The  best  modes  of  obtaining  these 
in  confinement,  and  the  best  means  of  surmounting  the  difficulties  that 
occur,  are,  perhaps,  rather  out  of  place  in  a  work  of  this  kind,  and  have 
already  been  dealt  with  fully  elsewhere  {Practical  Hints  for  the  Field 
Lepidopteiist).  A  few  hints,  however,  as  to  the  best  methods  of 
obtaining  the  eggs  of  some  of  the  species  will,  perhaps,  not  be  so  out 
of  place,  especially  as  the  systematic  portion  of  this  work  will  take 
some  considerable  time  in  publication.  The  following  hints  are 
arranged  under  the  headings  of  the  various  months  in  a  manner 
likely  to  be  followed  by  the  field-naturalist,  and  in  the  order  requiring 
attention. 

Januaby-Apbil. — ^Eggs  of  Zephyrus  quercus  on  oak,  Thcda  w-album 
on  elm,  T.  pruni  and  Ruralis  betuLae  on  sloe,  are  all  placed  as  a  rule 
near  leaf-buds  on  twigs,  and  hatch  towards  the  end  of  April. 

Eggs  of  Plebdus  aegon  (argus)  pass  the  winter  in  this  stage ;  towards 
the  end  of  February  a  sharp  eye  should  be  kept  on  them,  as  they  always 
hatch  in  the  last  few  days  of  February  or  the  commencement  of 
March. 

Females  of  Folygonia  c-album  captured  in  late  March  and  early 
April  will  lay  freely  on  hop,  currant  and  nettle,  if  carefully  sleeved  on 
plants  that  obtain  a  fair  amount  of  sunshine. 

Hybemated  Eugonia  polycJdoros  taken  in  the  spring  should  be 
retained  for  eggs ;  both  sexes  should  be  sleeved  together  for  the 
purpose,  as  the  earliest  caught  $  s  after  hybernation  are  rarely  fertilised. 
Sallow  is  one  of  the  best  plants  for  the  purpose  of  sleeving,  and  if 
the  captives  be  fed  with  syrup,  soaked  into  pieces  of  bark,  they  will 
lay  freely. 

When  a  $  Gonepteryx  rhamni  is  observed  flying  by  a  hedgeside  or 
on  the  outskirts  of  a  wood,  watch  it  until  it  selects  a  Rhamnus^  bush  for 
egglaying ;  collect  carefully  the  leaves  and  shoots  afterwards ;  you  will 
readily  find  the  spindle-shaped  eggs  on  the  leaves  and  petioles.  The 
underside  of  a  leaf,  the  twig  itself,  or  a  terminal  bud,  is  usually  chosen, 
although  the  upperside  of  a  leaf  is  not  despised. 

At  the  end  of  April  and  in  early  May  the  eggs  of  Cyatdria  argiolu^ 
are  laid  singly  on  the  underside  of  the  calyx  of  hoUy-buds,  so  that» 
when  the  flowers  open,  the  sepals  fold  over  the  ^%g^  hiding  it  altogether 
from  sight ;  the  eggstage  lasts  about  ten  days.  The  eggs  are  al»}  laid 
on  the  footstalks  of  flowers  of  Bhamnus  franguLa^  and  also  on  the  yoon^ 
leaves  of  ivy. 

Mat  and  June. — The  pale  greenish  eggs  of  Nisoniades  tages  are  laid 
on  the  leaflets  of  Lotus  comiculatus  from  the  end  of  May  to  the  middle 
of  June,  the  eggstage  lasting  about  a  fortnight. 

Females  of  Augiades  sylvanus  will  lay  their  eggs  in  confinement  in 
late  June,  on  cock*s  foot  grass,  if  they  be  enclosed  under  a  leno  cover 
and  placed  in  the  sun.  Similarly,  females  of  Cyclopid^  palaemon  may 
be  enclosed  over  a  plant  of  Brachypodium  sylvaticum. 

The  circular,  flattened,  greenish-drab  eggs  of  Polyommatus  aUrarche 
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eggs  of  Papilio  machaon  are  to  be  found,  in  early  June  and  on  through 
the  month  (often,  indeed,  until  August),  laid  usually  on  Peucedanum 
paltLstrBf  in  its  local  haunts  in  Cambridge  and  Norfolk. 

July- September. — The  eggs  of  many  species  of  butterflies  may  be 
obtained  in  July,  e.g.,  that  of  LimmitU  sibylla  (a  most  beautiful  micro- 
scopic object)  on  honeysuckle;  Apatura  iris  on  sallow,  etc.  (We  have 
seen  a  dozen  of  the  latter  collected  in  a  single  morning  by  watching  a 
$  ,  in  a  place  where  larvaa  could  never  be  beaten  owing  to  the  density 
of  the  vegetation). 

The  eggs  of  UrMcola  commas  laid  in  August,  on  grass,  do  not  hatch 
until  the  following  March.  Similarly,  those  of  Adopa4a  lineola  and 
/  ThytndictLs  acteon^  laid  in  July.  As  most  of  the  " skippers"  hybernate 
as  larvaa,  care  must  be  taken  to  look  after  the  eggs  of  these  species,  and 
not  throw  them  away  with  the  idea  that  they  are  infertile. 

The  eggs  of  Plebeius  aegon  are  laid  in  July  on  Omithopus  perpusUluSf 
etc.,  but  do  not  hatch  until  the  early  part  of  the  following  March. 

The  circular,  flattened,  greenish-drab  eggs  of  Polyommatus  cutrarche 
are  laid  in  August  and  September,  in  little  groups  of  two,  three,  or 
more,  on  the  underside  of  the  leaves  of  Hdianthemum  wlgare. 

Eggs  of  Cyaniris  argiolus  are  laid  in  August,  sometimes  beneath  the 
flower-heads  of  the  umbels  of  ivy ;  the  young  larv8B  then  feed  on  tender 
ivy-leaves  and  flowers.  They  are  at  other  times  laid  on  the  flower-stalks 
of  holly,  then  the  young  larvsB  burrow  in  the  unexpanded  buds. 

Worn  ?  s  of  Theda  w-album  will  oviposit  freely  if  sleeved  out  in 
the  sun  on  elm,  in  the  early  part  of  July.  In  nature,  they  are  to  be 
found  above  or  directly  below  an  aborted  leaf-bud,  and  harmonise  so 
exactly  with  the  colour  of  the  bark  of  the  elm-twig  on  which  they  are 
placed  that  they  are  only  to  be  detected  with  the  utmost  difficulty. 

The  yellowish  milk-white  eggs  of  Zephyrus  quercm,  covered  with  a 
rough  raised  reticulation,  are  laid  upon  oak-twigs,  where  they  may  be 
found  during  the  winter  months.  In  spite  of  its  colour,  the  egg  is  not 
at  all  easy  to  see,  looking  like  a  small,  inconspicuous  fungoid  growth ; 
after  the  maturation  of  the  embryo  it  grows  somewhat  darker. 

The  females  of  Coenonympha  tiphon  will  lay  their  eggs  in  confine- 
ment, if  placed  in  a  suitable  receptacle,  and  exposed  to  the  sun,  with  a 
supply  of  their  foodplant,  the  beaked  rush  {Rhyncospora  alba);  this 
should  be  potted,  and  the  young  larvae  will  feed  thereon  until  their 
hybernating  stage  with  little  trouble. 

Females  of  Erebia  aethiops  will  lay  their  eggs  quite  freely  in  August, 
if  supplied  with  grasses  in  a  suitable  receptacle,  and  placed  in  the  light 
and  sun ;  the  eggs  are  glued  to  the  culms  of  Aira  praecoXf  A,  caespitosaj 
etc.,  and  are  large  and  conspicuous.  The  young  larvas  appear  in  about 
three  weeks. 

The  females  of  Epinephele  tithonus  will  lay  their  eggs  fairly  freely 
in  confinement  on  Poa  anmia^  Dactylis  glornerata,  and  other  common 
grasses ;  they  hatch  in  about  three  weeks,  and  the  young  larvse  hyber- 
nate when  exceedingly  small. 

The  females  of  Melanargia  galathea  give  their  eggs  perhaps  more 
freely  than  any  other  butterfly ;  they  are  unattached,  hatch  in  August, 
the  young  larvae  feeding  well  on  common  grasses. 

The  eggs  of  Argynnis  adippe  are  laid  in  July  and  August  on  the 
leaves  of  Viola  canina^  generally  on  the  underside  or  on  the  stems. 


16  BBinSH   BUTTBBFLISS. 

etc.— or  in  both,  as  will  best  protect  it  from  the  enemies  which  wonld 
otherwise  prey  on  it.  Similar,  therefore,  as  the  newly-hatched  larvs 
may  be,  they  present,  usually,  at  their  first  moult,  a  marked  change  in 
their  appearance,  and  this  frequently  becomes  more  pronounced  at 
estch  successive  moult  until  the  larva  is  fullgrown.  The  difference 
between  the  newly-hatched  larvas  of  the  Vanessids,  Argynnids,  etc., 
and  their  adult  forms  is  very  great,  e,g.,  compare  the  newly-hatched 
and  adult  larvs  of  Dryas  paphia,  Aglais  urticae,  etc.  If  we  study  the 
habits  of  these  larvsB  we  shall  find  that  these  changes  culminate  in 
producing  just  that  form  which  is  best  protected  by  the  particular 
environment  which  surrounds  it.  The  preservation  of  the  more 
suitable,  and  the  weeding  out  of  the  less  suitable,  individuals  by 
natural  causes,  is  known  as  ^<  natural  selection."  Butterfly  cater- 
pillars have,  therefore,  been  brought  to  a  high  state  of  fitness  to  their 
surroundings  by  natural  selection.  Their  independent  mode  of  life 
makes  the  larval  specialisations  run  in  entirely  different  directions 
from  those  which  are  most  effective  in  the  preservation  of  the  pupa, 
or  imago,  where  the  conditions  of  its  environment  are  so  entirely 
different. 

All  newly-emerged  larvas,  however,  do  not  conform  to  the  generalised 
type  just  noted,  but  hatch  from  the  eggs  already  in  a  highly 
specialised  condition,  e.g.,  the  larva  of  Papilw  macJuxon  is  well  provided 
with  spinous  processes  when  it  leaves  the  egg,  and  others  have 
undergone  even  more  development  before  hatching.  We  assume  that* 
as  these  larvce  hatch  in  a  more  than  usually  specialised  condition, 
they  go  through  a  generalised  stage  of  development  in  the  egg  before 
reaching  this  more  specialised  one  in  which  they  hatch,  and  that  these 
earlier  stages  have  at  some  distant  time  taken  place  outside  the  Ggg,  and 
that  the  necessities  of  a  changed  environment  have  forced  these  later 
stages  into  the  egg,  so  that  the  larva  is  more  specialised  and  more  able 
to  respond  to  its  present  environment  when  hatching  takes  place.  We 
have,  however,  no  real  evidence  that  this  is  the  case. 

The  larva  undergoes  a  certain  number  of  moults  or  changes  of  skin 
before  it  becomes  adult.  The  period  between  one  moult  and  another 
is  called  a  stage  or  stadium.  The  appearance  of  the  larva  at  any 
particular  moult  is  known  as  its  instar.  Thus  a  larva  that  moults 
four  times  has  five  stadia,  and  five  different  appearances  of  its  pluma^ge 
or  instars  corresponding  with  the  stadia.  It  may  be  noted  that  the 
head,  being  chitinous,  is  of  fixed  size  throughout  a  given  stadium,  and 
that  this  is  of  great  importance  in  determining  the  stage  in  which  a 
larva  is,  apart  from  the  size  of  the  body.  It  is  also  to  be  noted  that, 
at  a  larval  moult,  not  only  does  the  larva  cast  off  its  old  skin,  but  the 
linings  of  the  mouth,  gullet,  and  even  of  the  large  air-passages  are  shed 
as  well,  and,  if  the  cast-off  skin  be  examined,  you  may  observe  ttie  latter 
as  fine  thread-like  processes  curled  up,  and  starting  from  the  spiracles 
down  the  sides  of  the  caterpillar's  body.  Previous  to  moulting,  the 
larva  spins  a  silken  pad  on  which  it  rests  for  two  or  three  days,  inserts 
into  this  the  hooks  of  its  prolegs,  and  here  it  remains  motionless  whilst 
the  new  skin  is  being  matured  beneath  the  old  one.  During  this 
time  a  surface  fluid  collects  between  the  two  skins,  the  old  skin  splits, 
and  the  larva  in  its  new  skin  frees  itself  from  the  old  one,  which 
remains  attached  to  the  pad  by  means  of  the  proleg  hooks,  which  clwg 
tightly  to  it. 
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CHAPTER    VII. 

EXTBBMAL  STBUOTUBE  OF  THE  BUTTEBFLY  LABVA. 

The  butterfly  larva  is  composed  of  a  head,  thorax  and  abdoEnen. 
The  last  two  form  a  cylindrical  tube  slightly  drawn  in  by  a  series 
of  constrictions  following  one  after  the  other,  and  dividing  it  into 
segments,  separated  by  the  drawn-in  parts  or  incisions.  The  head  of 
the  larva  appears  to  consist  of  four  segments,  in  most  cases,  closely 
welded  together,  but  in  some  instances  traces  of  division  are  here  and 
there  noticeable.  The  newly- hatched  larva  of  Pararge  vugaera  also 
shows  a  somewhat  peculiar  development,  the  last  head- segment  be&ring 
four  typical  trapezoidal  tubercles,  arranged  as  a  trapezoid  (as  oa  the 
body-segments),  each  carrying  the  usual  hairs.  The  marks  on  the  other 
head-segments  seem  to  have  the  same  significance,  and  it  aSbrds 
strong  suggestion  that  the  head-segments  were  originally  ordinary 
tubercle-  and  hair-bearing  segments  like  those  of  the  body.  It  is  also 
interesting  to  note  that  the  newly-hatched  larvs  of  Limenitis  sibylla 
and  Eugonia  polychloros  have  fleshy  spikes  on  the  head,  which  are 
probably  of  the  same  origin  and  significance  as  the  spines  of  the  thoracic 
and  abdominal  segments. 

The  three  segments  following  the  head  are  the  thoracic  segments, 
and  the  ten  following  these  comprise  the  abdomen.  The  Ist  of  the 
thoracic  segments  is  known  as  the  prothorax,  the  2nd  as  the  meso- 
thorax,  and  the  drd  the  metathorax.  Of  the  ten  abdominal  segments  the 
hindmost  is  known  as  the  anal  segment.  There  is  often  considerable 
difference  between  the  armature  or  clothing  of  the  thoracic  and 
abdominal  segments  both  as  to  the  structure  and  arrangement.  The 
prothorax  usually  differs  more  from  the  meso-  and  metathorax  than  do 
these  from  the  abdominal  segments ;  the  8th,  9th  and  10th  abdominal 
segments  are  also  generally  considerably  modified.  The  number  of 
subsegments,  into  which  the  segments  are  subdivided  transversely, 
ordinarily  differs  in  the  thoracic  and  abdominal  segments,  the  prothorax 
being  usually  greatly  specialised  and  differentiated  in  this  as  well  as 
in  other  details.  The  peculiar  structure  of  the  neck-like  prothorax 
of  the  Urbicolids  is  very  remarkable  and  exactly  opposite  to  that 
of  the  swollen  prothorax  of  the  Buralids  or  LycaBuids,  into  which  the 
head  is  freely  retractile.  There  is  also  a  remarkable  swollen  vesicle, 
which  is  placed  (usually  in  a  transverse  slit)  below  the  1st  thoracic 
segment,  just  in  advance  of  the  first  pair  of  legs.  It  is  known 
as  the  chin-gland.  This  structure,  butterfly  larvse  have  in 
common  with  those  of  the  Notodontides,  Noctuides,  and  a  few 
closely  allied  superfamilies.  Again,  the  spines  or  hair-bristles 
arising  from  the  skin  are  usually  arranged  in  longitudinal 
rows,  which  have  a  regular  position  on  each  abdominal  seg- 
ment; yet,  whatever  the  arrangement  on  the  abdomen,  it  will 
usually  be  found  that  this  either  stops  altogether,  or  chantres  in 
direction,  as  soon  as  the  thoracic  segments  are  reached.  The  thoracic 
segments  bear  the  true  legs,  and  the  meso-  and  metathorax  under 
which  the  structures  that  will  form  the  future  wings  begin  to  develop 
in  the  earliest  larval  life,  have  no  spiracles,  although  the  prothorax 
carries  one  on  either  side.    The  abdominal  segments  that  are  probablv 


90 

88  tabeicle8  ii,  or  the  poeterior  trapeaoidalB.  Another  row  is  found 
8loDg  the  side  jnst  aboYe  eech  spiiibcle,  theee  are  known  as  taberdes 
iii,  or  sapraspincolftr  tabercles,  another  row  is  placed  just  behind  each 
spuade,  called  tubercles  iv,  or  posfcspiracnlar  (in  many  Bupeifamiliee 
of  the  lepidoptera  tubercle  iv  is  sabspiracolar  like  v),  whilst  a  row  placed 
directly  under  the  spiracles  are  called  taberdes  ▼,  or  sabspiracolar. 
At  the  tops  of  the  outside  of  the  prologs  is  another  series  known  as 
tnbercles  vii,  or  mai^nal  tubercles,  whilst  between  ▼  and  vii  is  a  row 
of  secondary,  rather  than  primary,  tubercles,  known  as  tubercles  vi. 
These  shoidd  be  thoroughly  worked  out  by  every  lepidopterist  who 
wishes  to  study  the  structure  of  butterfly  larvie,  and  particularly  to 
describe  them.  We  have  already  stated  that  the  position  of  those  on 
the  thoracic  s^^ments  is  often  much  modified,  and  their  homologies 
are  not  always  easily  to  be  determined.  The  differences  in  character 
and  position  between  the  corresponding  tubercles  on  the  different 
s^ments  are  of  the  greatest  possible  importance,  particularly  is  this  so 
in  the  case  of  a  comparison  between  the  positions  of  those  on  the 
thoracic  and  abdominal  segments. 

Besides  the  hairs  or  setie  carried  by  the  tubercles,  which  have  fairlj 
fixed  positions  in  all  butterfly  larv«e,  the  skin  of  most  butterfly  larvs 
has,  scattered  more  or  less  regularly  over  the  body,  little  elevations, 
resembling  somewhat  a  fine  pile  or  covering  of  minute  hairs.  This 
pile  is  a  very  common  feature  in  butterfly  larvse,  is  supported  by  very 
minute  papill»,  and  is  generally  distributed  with  considerable  regularity, 
usually  in  a  transverse,  though  sometimes  in  a  longitudinal,  direction. 
It  is,  however,  occasionally  scattered  irregularly  over  the  body,  and 
when  it  is  arranged  transversely,  it  is  usually  somewhat  closely  related 
to  the  subsegmental  divisions  into  which  the  segments  are  subdivided. 
It  is  not  at  all  confined  to  butterfly  larvse,  but  is  found  very  generally  m 
those  of  many  other  superfamilies.  As  an  illustration  of  the  vaganes 
connected  with  its  appearance  one  may  note  that  in  the  larva  of  AgUi^ 
urticae  it  is  strong  in  the  early  stages,  whilst  in  that  oiZephyrut  querc^ 
it  is  strong  when,  and  not  until,  the  larva  is  fuUfed.  Scudder  thinks 
that  <*the  clothing  prevents  the  too  rapid  evaporation  of  the  heat  fn^ 
the  surface  of  the  body,  for,  although  larvae  are  cold-blooded  animals, 
they,  nevertheless,  have  an  internal  heat  above  that  of  the  surrounding 
atmosphere,  which  originates  from  the  activities  of  the  organs  and  the 
respiratory  functions,  and  which  they  would  lose  more  rapidly  but  lor 
this  investing  pile." 

Many  larvae  are  provided  with  what  may  fairly  be  termed  glanauuw 
hairs.     They  are  more  especially  abundant  in  young  butterfly  larv»  an 
occur  in  all  the  larval  stages  among  the  Satyrids  and  Pierids.  In  the  I^i^^^.^' 
they  form  an  open  basin,  fringed  with  cilia,  supported  on  an  exceeding  y 
slender  hollow  pedicel.     In  the  basin  a  drop  of  transparent  ^^^"J^ 
be  secreted  when  the  hairs  look  as  if  tipped  with  dew.     The  P'^fPfr 
of  the  secretion  is  possibly  protective,  as  the  volume  of  the  fluid  is  ^^^^ 
increased  when  the  larvse  are  excited .  Scudder  writes :  *  *  They  are  fi»®'^®'?\'J 
arranged  in  longitudinal  rows,  and  their  use  is  wholly  unknown, 
they  probably  have  a  protective  function,  for  this  fluid  is  odoriferous, 
secretion  increasing  when  the  larvae  are  disturbed."  He  describes  tne 
as  **  papilla-mounted  bristles,  each  furnished  with  a  trumpet-mou^ 
tip,"  and  adds  that  they  "  are  the  ducts  leading  from  glands  at  t    ^ 
bases,  secreting  a  transparent  fluid,  which,  after  secretion,  is  borne 
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bearing  tnbercles,  one  tnbercle  to  a  segment  in  each  row,  and  one  row 
often  more  conspicuous  than  the  others  ;  sometimes  the  entire  body 
bristles  with  these  appendages. 

As  has  already  been  noticed,  there  is,  in  certain  of  our  British  butterfly 
larvsB — Urbicolid,  Pierid,  Satyrid,  etc. — a  tendency  to  the  obsolescence  of 
the  primary  setsB.  In  other  cases,  however,  the  bases  of  the  tubercles 
are  developed  into  long  fleshy  processes,  carrying  aborted  setsB,  e.g.^  in 
Vanessid,  Argynnid,  Melitaeid  larvse,  etc.  That  these  complex  processes, 
often  bearing  long  sharp  spines,  are  modifications  of  the  tubercular 
structure,  and  are  dermal  appendages,  appears  certain  if  we  examine 
the  newly-cast  skin  of  a  Vanessid  or  Argynnid  larva.  The  structure  of 
the  spines  of  the  larva  of  Drycis  paphia,  the  movable  prothoracic  horns 
of  Apatura  tru,  with  moving  tubercular  bosses,  and  the  anterior  flexible 
filaments  constantly  in  motion  backwards  and  forwards  (especially 
when  eating  or  alarmed),  are  all  important  from  the  point  of  view  of 
the  development  of  special  external  structures  for  protective  purposes. 

The  larvaa  of  butterflies  have  then  undergone  special  development 
along  various  lines  for  protective  purposes.  The  resemblance  of  some, 
especially  grasi-feeding  larvas,  to  their  foodplants,  makes  them  readily 
overlooked;  those  of  the  Melitseids  closely  resemble  the  long  bloom-heads 
of  plantain  and  allied  plants  to  which  some  species  are  attached,  whilst 
those  of  the  Apaturids  and  others  are  most  difficult  to  detect  owing  to 
their  resemblance  to  the  leaves,  etc.,  of  their  foodplant.  Others,  again, 
are  protected  by  the  sharp,  prickly  spines  into  which  the  tubercles  are 
modified,  e.g.,  the  Vanessids,  whilst  others  again  have  bright  warning 
colours,  or  are  protected  by  nutant  spines,  etc.,  evaginable  osmateria, 
e.g.,  the  larvsB  of  the  Papilionids.  Butterfly  larvas,  therefore,  show 
considerable  variety  in  their  means  of  defence  and  consequent 
ability  to  escape  their  vertebrate  enemies.  They  are,  however, 
subjected  to  the  serious  attention  of  a  vast  army  of  smaller 
foes,  especially  diptera  and  hymenoptera,  which  lay  their  eggs 
in  them,  the  caterpillars  from  these  eggs  devouring  the  internal 
organs  of  the  larvse,  and,  after  maturing  thereon  and  killing 
their  host,  pupating  either  in  the  body  or  directly  after  leaving 
it.  The  destructive  powers  of  some  of  the  smaller  species  are  very 
great.  One  minute  species  lays  its  eggs  in  the  newly-hatcbed 
larvae  of  Melitaea  aurinia,  in  June,  and,  according  to  Wolfe,  after  the 
larva  stops  feeding  preparatory  to  hybernation,  the  parasite  forms  its 
cocoon  inside  the  web  spun  by  the  larva,  in  which  to  hybernate,  and 
the  latter  of  course  dies.  The  imagines  of  these  ichneumons  emerge  in 
spring,  sting  fresh  M.aurinia  caterpillars,  and,  so  rapidly  are  their  own 
metamorphoses  completed,  that  even  a  third  brood  of  the  parasites 
will  attack  the  same  batch  of  larvae  before  the  latter  are  full-grown. 
The  destruction  caused  by  such  parasites  can  readily  be  understood. 

Many  peculiar  structures  are  to  be  observed  in  butterfly  larvae. 
We  have  already  referred  to  the  chin-glands — eversible  bladder-like 
glands  hidden  in  a  slit  on  the  ventral  surface  of  the  prothorax,  which 
are  everted  when  the  larva  is  disturbed,  but  which  appear  to  have  no 
power  of  emitting  any  fluid,  although  it  is  possible  that  some  scent  may 
render  them  of  service  as  a  means  of  protection  to  the  larvae  possessing 
them,  and  which  appear  to  be  general  among  Nymphalid  larvie. 
But  the  most  striking  of  the  eversible  glands  in  the  butterfly  larvse  are 
the  well-known  osmateria  of  the  larvae  of  Papilionids,  Parnassiids  and 
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have  already  dealt  with  the  internal  anatomy  of  a  lepidopte^^^ 
larva  at  length  {Nat.  Hist.  Brit.  Lep.,  pp.  54  et  seq.),  and,  since   -th^^  ^, 
butterflies  does  not  differ,  in  any  of  its  essential  features,  from    iihB>^^ 
other  lepidoptera,  we  shall  not  do  more  here  than  repeat  a  few^    of  ^^^ 
salient  facts,  which  may  be  considered  under  the  following  heads 

(1)  T?ie  muscular  system:   The  voluntary  muscular  system  o 
larva,  is  that  by  means  of  which  it  is  enabled  to  move  about  in  oi  ~ 
obtain  its  food.      The  muscular  fibres  are  usually  arranged 
ribbons  or  conical  bundles,  the  latter  making  up  almost  the 
structure  of  the  head,  and  are  attached  to  the  headwalls,  stretchi:Ki^  ^ 
the  mandibles,  labium,  labrum,  etc.     A  series  of  contiguous  mua€sul^^ 
cords,  or  bands  of  longitudinal  muscular  fibres,  run  from  one  end  of  ^^ 
body  to  the  other  on  each  side,  just  under  the  skin,  between  i^ 
spiracular  line  and  the  venter  of  the  body ;  other  longitudinal  musci^ 
bands  run  above  the  spiracles;  a  transverse  muscular  belt  encii 
the  body  at  the  front  of  each  segment,  whilst  oblique  transFC 
muscular  bands  run  from  the  front  of  each  segment,  and  are  attaci 
to  the  medioventral  line  further  back  in  the  segment.    Besides  tlie 
complicated  muscular  systems  bring  about  the  movements  of  the 
and  prolegs.     The  involuntary  muscular  system  is  principally  connecr- 
with  the  digestive  and  the  circulatory  organs.       The  c8sophaguB« 
provided  with  fine  longitudinal,  and  with  less  well-developed  tran8ve> 
encircling,  bands  of  muscular  fibre.      The  inner  coat  of  the  ston 
is  enclosed  in  delicate  strips  of  muscular  fibre  crossing  each  ol 
diagonally,  whilst  longitudinal  muscles  run  throughout  its  length, 
the  well-developed  encircling   muscles  are   similar   to   those  of  r 
Gdsophagus.     The  arrangement  of  the  muscular  tissue  in  the  intestij 
is  very  similar  to  that  of  the  rest  of  the  alimentary  canal,  only    ^^^r^ 
longitudinal  bands  are  often  thick  and  glistening,  whilst  near  wh^^^^^^^^^^fl 
the  small  intestine  joins  the  stomach,  the  walls  are  plentifully  suppr^^^^'^^^^J]? 
with  short  longitudinal  muscles ;  the  diagonal  bands  and  enciicT 
muscles  found  in  the  stomach  also  have  their  representatives  h' 
The  alimentary  canal  is  held  in  its  place  by  a  series  of  muscular  bi^^C^' 
attached  to  the  body  wall,  one  set  passing  round  that  portion  of  %^,    ^ 
intestine  where  it  is  connected  with  the  stomach,  another  set  beio^' 
attached  to,  and  supporting,  the  posterior  end  of  the  small  intestine 
these  muscles  stretching  horizontally  from  the  middle  of  one 
the  8th  abdominal  segment  to  the  opposite  side. 

(2)  Ths  alimentary  system :  The  mouth  opens  into  a  short  guile' 
and  this  in  turn  expands  into  a  crop  and  gizzard,  before  it  extends  m#' 
a  somewhat  wider  sac  or  stomach,   which  in  its  turn  narrows  inl 
the  intestine  and  ends  at  the  anus.      The  nutritious   parts  of  tt 
food  when  dissolved  are  absorbed  almost  directly  into  the  blood, 
number  of  long  tubules  pass  into  the  cssophagus  and  appear  Vo 
represent  the  salivary  glands  of  the  higher  animals,  a  fluid  being 
discharged  which  is  swallowed  with  thiB  food;  the  fluid  dissolves 
certain  parts  of  the  food,  fitting  it  to  soak  through  the  walls  of  thfi 
alimentary  canal  so  that  it  can  enter  into  the  system.      The  crop  is  & 
sort  of  food-receptacle,  from  which  the  food  is  passed  on  to  the  gizzaxd, 
provided  with  somewhat  hard  plates  for  the  grinding  up  of  the  food, 
the  latter  being  then  passed  into  the  stomach,   the  walls  of  wbicih 
secrete  another  fluid  that  renders  still  more  of  the  food  soluble,   t^^^ 
part  being  then  readily  absorbed  by  the  walls  of  the  stomach 
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into  ihe  pericardial  cavity,  and   from  thence   re-entdrs  the  docsal 
vessel  again. 

(4)  The  respiratory  eystem :  The  air  is  conveyed  into  all  parts  of  the 
body  by  means  of  the  trachesB,  elastic  tubes,  held  open  by  an  inner 
chitinous  layer,  which  are  all  intimately  connected.  Large  tubes 
connect  the  spiracles  longitudinally,  others  pass  from  one  side  of  the 
body  to  the  other,  whilst  a  set  of  tracheae  in  the  lower  part  of  the  body, 
is  connected  with  another  set  in  the  upper  part  by  ascending  tnbee. 
These  main  branches  give  out  small  branches,  which  fork  in  all 
directions,  and  by  them  the  body  is  supplied  plentifully  with  air.  The 
tubes  have  a  white  glistening  appearance,  and  hence  can  be  readily 
detected  in  a  freshly  killed  insect  without  difficulty.  The  finest 
tracheal  tubes  are  supposed  to  penetrate  cells,  but  it  is  not  knoTRi 
whether  they  terminate  with  open  or  closed  extremities. 

(5)  The  fat-body :  The  fat-body  is  a  very  prominent  part  of  the 
structure  of  lepidopterous  larvie.    It  consists  of  fat  masses  of  varione 
sizes  and  colours,  loosely  connected  together,  and  enveloping  most  of 
the  organs.    It  varies  in  colour  and  appearance  in  almost  every  spedes, 
and  appears  to  consist  essentially  of  a  reservoir,  as  it  were,  of  reserve 
material,  which  increases  in  the  larval  stage,  when  feeding  is  going  on 
rapidly,  and  upon  which  the  insect  can  draw  in  the  future,  when  it  is 
unable  for  a  long  period  to  take  food,  e.g.y  at  the  exuviation  of  each 
larval  skin,  and  the  more  exhausting  periods  of  metamorphosis.  It  mast 
also  be  looked  upon  as  material  which  the  insect  can  utilise,  during 
the  period  of  histogenesis  in  the  pupal  stage,  in  the  formation   of  the 
imaginal  structures.   Bessels  notes  that  in  Pierie  hraedcae^  the  fat-body 
is  white.   Jackson,  however,  observes  that,  in  l\  bramctie^  the  fresh  fat- 
body  posteriorly  to  the  6th  segment  is  greenish  or    olive-yellow, 
anteriorly  to  it,  opaque  yellow  or  green  on  the  dorsal  aspect,  but  on  the 
ventral  aspect,  white.     He  also  says  that  the  fat-body  of  the  larva  of 
Vaneem  io  is  yellow,  and  that  it  becomes  orange  in  the  pupa. 

(6)  The  net-voue  system:  The  nervous  system  of  the  caterpillar  is,  in  its 
broad  outline,  not  very  dissimilar  from  that  of  the  butterfly  and  is  veij 
interesting,  and  its  structure  helps  to  explain  why  it  is  that,  when  the 
thorax  of  the  butterfly  is  crushed  and  the  insect  is,  to  all  appearanoee, 
dead,  the  abdomen,  head  and  antennae  continue  to  twitch  and  move, 
and  give  to  the  kindhearted,  but  ignorant,  observer,  the  notion  that 
one's  cruelty  is  unbounded  in  pinning  an  insect  alive  to  suffer  tortum 
through  being  spit  on  a  pin  when  in  a  moribund  condition.    The  fact  is, 
the  central  nervous  system  of  an  insect  is  apparently  very  different 
from  that  of  vertebrate  animals,  and  is  situated  in  the  ventral  or  belly 
part  of  the  body,  not,  as  in  the  latter,  in  the  dorsal.      In  each  of  the 
abdominal  and  thoracic  segments  there  are  two  ganglia  (little  masses  of 
nervous  tissue)  placed  one  on  either  side  of  the  central  line.    In  the  head, 
which  appears  to  be  composed  of  four  segments,  the  eight  ganglia  are 
massed  together  around  the  oesophagus.     Each  ganglion  is  united 
to  its  fellow  in  the  same  segment  by  minute  transverse  nerve  fibres 
whilst  other  fibres  pass  from  it  in  a  longitudinal  direction  to  the  ganglia 
of  the  same  side,  next  in  front  of  and  behind  it.    In  addition,  the  ffanelia 
of  the  thorax  and  abdomen  give  origin  to  numerous  nerves  v^Mch  are 
distributed  to  the  organs  of  alimentation  and  circulation,  and  to  the 
muscles,  those  from  the  thoracic  ganglia  being  chiefly  distributed  to 
the  muscles  that  move  the  wings  (when  these  organs  are  present). 
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testes  form  two  lobes  of  a  not  very  distinctly  reniform  shape,  \vh.lsithe 
ovaries,  which  are  only  to  be  seen  with  a  lens,  and  then  in  comparatively 
few  species,  are  much  smaller  and  consist  of  tubes.    The  testes  ue 
generally  much  more  readily  observed  than  the  ovaries,  being  usually 
yellow  or  brown,  and  may  be  seen  distinctly  in  the  larvce  of  those 
species  of  lepidoptera  that  feed  internally,  or  that  have  fairly  transparent 
skins.    Jackson  says  that  the  larval  ovaries  are  situated  in  the  5ih 
abdominal  segment  and  close  to  the  dorsal  middle  line.     Their  proximal 
or  attached  extremities  are  approximated,  and  they  diverge  from  one 
another  posteriorly.      The  colour  gets  deeper  during  the  quieaoent 
period  preceding  pupation.      Four  opaque  white  lines,  the  futute 
ovarioles,  traverse  the  larval  ovaries  lengthwise,  and  converge  towards 
their  hinder  extremities,  from  which  the  larval  oviducts  spring.     The 
latter  are  very  delicate  filaments,  and  di£Bcult  to  make  out.      Bessds 
notes  of  Pieris  bramcae  that  the  ovary  is  yellow,  the  testes  violet,  the 
fat-body  white. 


CHAPTER    IX. 

THE   ASSOCIATION   OF   ANTS   WITH   BUTTERFLY   LARVA. 

A  matter,  of  which  little  is  known,  has  here  to  be  considered,  rt:., 
the  character  of  the  association  of  ants  and  certain  Buralid  larvs.  On 
the  middle  of  the  dorsum  of  the  7th  abdominal  segment  in  these  larvs 
is  an  evaginable  gland,  which,  in  some  species,  secretes  tiny  drops  of 
sweet  fluid,  greedily  lapped  up  by  ants,  that  stroke  the  larvae  with 
their  antennee  until  the  desired  liquid  is  obtained.     Other  allied  larvc 
are  said  to  possess  the  gland,   without,   however,  its    having  any 
secretive    powers,    and   it   is   recorded    that    these   larvae    are   not 
accompanied    by    ants.       Until,     however,     many     more    observa- 
tions   have    been  made,    this    latter  conclusion  must    be    accepted 
with  great  caution.     It  is  assumed  that,  whilst  the  ants  benefit  by 
obtaining  the  saccharine  fluid  desired,  their  presence  tends  to  warn  off 
ichneumons  and  other  enemies  that  prey  on  the  larvaB.       Scudder 
observes  that  '*  it  is  a  curious  thing  that,  among  the  Lycaenidi,  the 
glands  are  found  in  some  species,  whilst  not  in  others  closely  allied; 
their  presence  in  many  members  of  the  other  two  tribes  of  Lyca^dae, 
together  with  the  impossibility  of  their  independent  origin  in  different 
genera,  render  it  probable  that  these  glands  first  arose  as  long  ago  as 
before  the  differentiation  of  the  three  Lycsanid  tribes ;  the  brotherhood  of 
the  ants  and  caterpillars  may,  therefore,  be  of  great  antiquity."    Scudder 
says  that  Esper  was  the  first  to  notice  the  relation  of  the  larva  and  the 
attendant  ants,  and  that  Guen6e  observed  the  gland  in  the  larva  oi 
Lampides  boeticusj  describing  and  figuring  it,  whilst  Freyer   figures 
the  gland  as  two  white  dots  in  the  larva  of  Plebeius  argusy  but  does  nol 
describe  it.  Scudder  observes  that  the  gland  is  present  in  the  larvae  of  mani 
hair-streaks,  and  in  that  of  Thestor  ballusy  although  the  association  o 
ants  with  these  larvae  has  escaped  notice. 

Edwards  gives  (Can,  Knt,,  x.,  pp.  181-186)  a  detailed  accoun 
of  the  connection  between  the  larvaB  of  Cyaniris  pfieudargiolu^  ani 
their   attendant  ants,      He  noted  that    ants  frequented    the   sam 
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pubesoent-green  or  brown,  with  a  very  small  protractile  head.     On 
each  side  of  the  8th  abdominal  segment  above,  there  is  a  short  pro- 
tuberance, from  which  can,  in  most  cases,  e.g.,  Tamcns  theaphrastuSf  be 
extended  a  brush  of  hairs,  and  apparently  absent  in  Azanus  vbaldM. 
This  is,  I  have  no  doubt,  a  scent-gland,  and  may  be  intended  to 
attract  the  notice  of  the  purblind  ants.     On  the  dorsal  line  of  the 
preceding  segment,  there  is  another  short  tubercle  exuding  a  viscid 
juice.      It  exists  in  all  the  Lycaenidae  known  to  me,  whether  they  are 
maintained  by  ants  or  not,  and  from  it  issues  a  gummy  thread,, by  the 
aid  of  which,  I  believe,  the  caterpillars  sometimes  swing  themselves 
from  branch  to  branch,  or  attach  themselves  to  leaves.      But,  though 
in  all  probability  acquired  for  such  purposes,  it  is  peculiarly  attractive 
to  ants,  which,  at  all  hours,  surround  the  caterpillar,  and,  by  stroking 
and  tickling  it  with  their  antennse,  induce  it  to  yield  up  this  sweet  (?) 
liquid.     I  have  not  yet  found  any  caterpillar  in  the  possession  of  web- 
making  or  arboreal  ants,  such  as  Formica  smaragdifuif  and  no  restraint, 
such  as  Dr.  Thwaites  mentions,  was  placed  upon  any  larva  observed  by 
me ;  bat  the  ants  would  always  remain  near  the  caterpillar,  and  would 
always  fly  fiercely  to  the  rescue  if  anything  molested  it.     When  it 
had  attained  its  full-growth,  the  ants,  forming  a  circle  round  it,  would 
forcibly  drive  it  down  to  their  nest  at  the  foot  of  the  tree.     This  sight 
is  rather  an  amusing  one,  the  caterpillar  often  showing  the  greatest 
reluctance  to  leave  its  pasture  ground,  and  manifesting  strong  doubts 
as  to  the  intentions  of  its  escort.     I  was  struck  with  the  forbearance 
and  patience  of  the  ants  which  carefully  abstained  from  any  violent 
use  of  their  formidable  jaws,  though  the  journey  was  sometimes  pro- 
longed to  six  or  seven  hours.     Having  arrived  at  the  foot  of  the  tree, 
the  ants  deposited  the  caterpillar  in  an  open  space  just  within  the 
mouth  of  the  nest,  whereupon  the  latter  would  attach  itself  to  the 
bark,  and  there  commence  its  transformations.     I  have  counted  as 
many  as  thirteen  chrysalids  of  Azanus  ubaldus  so  attached,  in  one 
nest,  at  the  foot  of  a  kind  of    b^bul  tree.  Acacia   leucopLaea,     The 
instinct  which  induces  the  ants  to  preserve  these  caterpillars  in  their 
nests,  thus  sacrificing  a  large  present  supply  of  food  to  the  possibihty 
of  a  future  supply  of  the  sweet  juice  they  are  so  fond  of,  strikes  me 
as  one  of  the  most  remarkable  things  in  nature." 

Nic6ville  gives  {Journ.  Bomb,  Nat.  Hist,  Soc^  iii.,  pp.  164-168) 
further  details  on  this  subject,  observing  that,  in  Calcutta,  he  has 
found  the  larvaB  of  over  a  dozen  Lycaenidae  affected  by  ants.  The 
most  important  part  of  the  paper,  however,  consists  of  a  series  of 
observations  on  Tarucus  thsophrasttis.  Fab.,  by  Mrs.  Wylly,  who 
writes :  *'  The  larvae  of  Tarucus  theophrastus  are  cultivated  and 
protected  by  the  large,  common,  black  ants  of  Indian  gardens  and 
houses.  The  caterpillar,  which  varies  in  colour  from  light  pure  green 
to  a  dark  reddish  tint,  is  about  '75  in.  in  length,  louse-like  in  shape, 
and  slow  in  movement,  feeding  on  Zisyphus  jujuba,  with  an  edible 
astringent  yellowish  fruit.  On  the  dorsum  of  the  7th  abdominal 
segment  is  a  small  slit  from  which  the  larvsB  exude  a  small  drop  of  a 
juice  of  some  sort,  eagerly  sought  by  the  ants,  and  which  they  can 
generally  procure  by  stroking  the  larvee  gently  with  their  antennse. 
The  ants  set  up  what  appears  to  be  merely  a  temporary  nest  at  the 
foot  of  the  tree  the  better  to  carry  on  their  operations.  Just  before 
the  rains  set  in,  about  the  middle  of  June,  great  activity  among  the 
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Utt.)  that,  at  Paramatta,  N.8.W.,  from  1877-1880,  he  frequently  formi 
the  larvsB  of  lalmenus  ictinus,  a  Theclid  superficially  resembling  oar 
Zephyr  us  guercus,  feeding  on  Acacia  decurrens;  at  first,  he  obtained 
them  by  beating,  but  afterwards  by  searching,  when  he  was  greatly 
surprised  to  find  numbers  of  ants  running  excitedly  backwards  and 
forwards  over  the  larvsB.  He  says  that  it  seems  to  him  most  interesting 
that  the  power  of  exuding  an  attractive  secretion  should  extend  to  the 
far-off  region  of  Australia.  Anderson  says  ( Vict.  Butts,^  pp.  98-99)  that 
the  ants  affiliated  to  the  larvae  of  7.  ictinus  are  particularly  large  and 
fierce.  He  also  observes  that  the  larvsB  of  the  allied  7.  evaf^oras  are 
gregarious,  and  invariably  attended  by  ants. 

The  connection  of  at  least  one  British  species,  Lycaena  arioit,  with 
ants,  has  been  observed  and  commented  on.     Frohawk  noticed  that 
the  butterflies  of  this  species  showed  a  preference  for  laying  their  eggs 
upon  thyme  plants  growing  on  the  nests  of  I^ormicaflnva,  and  suspected 
some  connection  between  the  ants  and  larvse.   He  placed  a  living  larva 
of  L.  avion,  that  had  passed  its  8rd  moult,  into  a  box  with  four  examples 
of  F.  flava.    They  immediately  ran  to  it,  and,  waving  their  antenne 
over  and  upon  it,  apparently  smelt  and  licked  it,  and  seemed  particu- 
larly attracted  to  the  hinder  part  of  the  back,  about  the  lOtb  segment, 
t.<;.,  the  7th  abdominal  segment.     First  one  and  then  another  of  the 
ants  would  run  over  the  larva,  and  then  stop  to  lick  that  part  of  its 
back.    He  then  noticed  a  tiny  bead  of  moisture  appear,  and  one  of  the 
ants  touched  it  with  its  mouth,  which  instantly  caused  the  bead  to 
disappear.     Examination  of  the  larva  and  ants  under  the  mioroscope 
showed  a  small  elongated  transverse  gland  on  the  dorsum  of  the  lOih 
segment.    Examination  of  another  larva  in  the  same  stage  showed  the 
gland  which  kept  throbbing  while  the  larva  was  feeding.     Time  ants 
were  plEiced  close  to  the  larva,  and  they  soon  ran  over  it.     Dirrec^iy  s 
foot  touched  the  gland,  or  a  place  very  near  it,  it  immediately  tbro^^ 
more  violently  and  swelled  up,  and  then  ejected  a  globule  of  clear 
white  liquid,  which  was  immediately  licked  up  by  an  ant.     In  a  few 
seconds  a  foot  again  touched  the  gland,  and  another  bead  of  liquid 
oozed  out,  which  was  at  once  again  licked  up  by  an  ant.     An  interest- 
ing fact  is,  that  the  larva  unheeded  the  ants  running  over  and  around 
it  while  it  kept  feeding,  but  the  gland  is  apparently   exceedingly 
sensitive  to  the  touch  of  an  ant's  foot,  and,  although  Frohawk  several  times 
touched  the  glands  of  several  larvae  with  the  point  of  a  very  fine  sable- 
hair  brash,  they  would  at  once  wince  and  contract,  but  on  no  account 
could  the  exudation  of  the  liquid  be  induced,  yet  directly  an  ant's  foot, 
or  the  claws  of  the  foot,  touched  it,  a  bead  would  appear,  and  at  once 
be  imbibed  by  the  ants.     Although  the  larva  was  kept  in  a  box  with 
numerous  ants,  both  workers  and  winged  females,  together  with  their 
pupae,  the  ants  one  and  all  acted  precisely  similarly ;  not  one  attempted 
to  bite  the  larva,  but,  as  soon  as  they  touched  it,  they  slowly  closed  the 
jaws  and  waved  their  antennae  over  and  upon  it.     The  gland  is  of 
peculiar  construction,  being  formed  of  flexible  tissue,  and  surrounded 
by  numerous  glassy-white  pyriform  processes  varying  in  size  ;    some 
are  extremely  minute,  those  bordering  the  edges   of  the  gland  are 
furnished  with  excessively  small  white  bristles,  each  process  bearing 
four  or  five ;  these  are  in  the  form  of  a  fan  with  diverging  points,  and 
all  are  directed  towards  the  central  aperture,  the  whole  forming  a  fringe 
surrounding  the  gland,  and  are  obviously  for  the  purpose  of  holding 
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first  being  cylmdrical,  and  later  slug-shaped,  the  head  retract 
The  larvfld  feed  on  the  aphides,  pressing  them  against  the  plant  with 
head  and  forelegs,  sometimes  holding  them  in  the  forelegs  qoite  away 
from  the  plants ;  a  few  bites  dispose  of  an  aphis,  and  the  larva  then 
lioks  and  cleans  its  legs,  just  as  a  mantis  does ;  some  aphides  must 
have  a  better  flavour  than  others,  as  the  larvsa  pick  and  choose,  moving 
their  heads  up  and  down  over  the  backs  of  the  insects,  evidently  smelling 
them ;  as  a  rule,  the  creatures  seem  to  make  little  attempt  to  escape 
till  they  are  actually  bitten,  when  struggling  is  useless.  When  not 
engaged  in  feeding,  the  larvse  rest  among  the  aphides,  or  crawl  about 
between,  or  over,  them,  and  the  aphides  do  likewise,  the  larvsB  sometimes 
covered  with  them.  The  larvfe  have  been  observed  to  feed  only 
on  two  kinds  of  aphides,  one  slate-coloured  with  white  efflorescence, 
the  other  greenish,  with  four  dark  green  patches,  some  of  them  being 
fringed  with  white,  probably  moulted  skin.  The  larval  state  lasts  about 
fifteen  days,  and  it  was  reckoned  on  the  average,  from  first  to  last, 
that  a  larva  ate  some  twenty  aphides  per  day,  but  it  would  require 
many  larvsB  to  make  much  impression  on  the  crowds  of  aphides  one 
sees,  for  often  a  yard  of  bamboo  stem,  two  or  three  inches  in  diameter, 
is  absolutely  covered  with  these  insects.  One  of  the  features  of 
this  larva  is  the  calm  way  it  moves  about  among  the  aphides  and 
selects  its  prey,  and  the  indifference  with  which  the  latter  apparently 
accepts  its  fate.  Although  Kershaw  notes  that  the  aphides  are  overrun 
by  a  host  of  ants  of  the  two  species,  Polyrrhachis  dives  and  Dolichodim 
bitvherculatusy  he  notes  no  signs  of  enmity  between  the  ants  and  larve, 
possibly  because  of  the  abundance  of  the  aphides. 

Holland  records  {Can.  Ent,  xix.,  pp.  61-62)  the  receipt  of  a  large 
$  of  Liphyra  branolisy  captured  in  Penang,  upon  which  was,  at  the 
time  of  capture,  a  quantity  of  flufif-like  mildew,  particularly  thick  on 
the  abdomen  and  underside  of  the  wings.  This  fluff  was  proved  to  be 
the  mealy  covering  of  certain  "shield  lice,**  a  few  specimens  of  a  large 
species  of  which  were  in  the  same  consignment.  Holland  at  once 
concluded  that — (1)  The  captor  had  caught  the  specimen  of  Liphyra 
near  a  colony  of  scale  insects,  which  were  so  large  as  to  attract 
attention,  and  lead  him  to  put  a  few  into  papers.  (2)  This  $  was 
engaged  in  oviposition  just  before  she  was  captured,  and  that  (8)  the 
mealy-white  deposit  described  as  "  fluff,"  and  which  was  compared 
with  mould  or  mildew,  was  nothing  less  than  the  fragments  of  the 
white  covering  of  the  scale-insects  over  and  among  which  the 
butterfly  had  been  flying  whilst  engaged  in  the  act  of  laying  her  eggs* 
Dodd  observes  {Ent.j  xxxv.,  pp.  158  et  seq.)  that,  in  July,  1900,  be 
noted  a  $  of  Liphyra  brassolis  depositing  eggs  upon  a  tree  in  complete 
possession  of  the  wonderfully  interesting  green  tree-ant,  (Ecophylk 
smaragdina,  which  exists  in  vast  numbers  in  Tasmania,  on  the  coast 
and  mountain  scrubs.  Upon  this  tree  were  several  nests  of  the  ants, 
and  several  eggs  were  deposited  singly  on  the  tree,  on  the  underside  of 
branches,  or  protected  side  of  the  trunk.  Searching  the  ants*  nests  for 
larvse  was  unsuccessful,  until  a  half-grown  larva  was  found  accidentallyi 
whilst  searching  an  ants*  nest  for  other  insects.  After  this,  other  larvff 
were  found,  the  lozenge-shaped  body  peculiarly  flattened,  the  head, 
legs,  and  claspers,  in  a  groove,  the  edges  of  the  body  closing  down 
tightly  all  round,  except  during  progression,  when  the  body  is  raised 
a  little,  On  one  occasion  a  larva  was  seen  to  deliberately  seize  a  baU* 
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and  Holland  says  that,  ^*  examined  under  a  powerful  miorocMX>pe»  Mb 
adhering  matter  is  seen  to  present  a  peculiar  shining  appearanoe»  and 
to  thickly  cover  the  hairs  with  minute  granulations,  as  if  each  hair  had 
been  dipped  in  some  substance  like  a  solution  of  sugar  or  salt,  and  had 
then  been  dried."  There  appears  to  be  no  doubt  of  its  aphidivoroos 
habits.  Holland  further  states  that  he  believes  Lachnocruma  and 
Etdiphyra  to  have  similar  carnivorous  habits. 


CHAPTER    XL 

GOLLKOTINO       BUTTERFLY       LARV^. 

The  larvse  of  some  butterflies  are,  in  certain  seasons,  from  the 
gardener's  point  of  view,  too  abundant.     Such  is  the  case  with  the 
larvsB  of  Pieris  brassicae  and  P.  rapae,  which  are  occasionally  sufficiently 
numerous  to  do  considerable  damage  to  the  cabbage  crops.    The  lanv 
of  Aglais  urticae  and  Vanessa  to  are  gregarious  on  nettles,  the  former 
usually  abundant  enough  in  their  thickly  populated  silk  nests,  the 
latter  much  more  irregular  in  their  appearance.      Other  gregarioofi 
larvflB  are  Mditaea  aurinia  and  M.  cvnaia,  but,  although  the  black  spiny 
larv8B  of  the  former  can  usually  be  taken  in  the  haunts  of  the  species, 
those  of  the  latter  are  to  be  found  only  in  a  few  places  in  the  Tsle  of 
Wight,  it  having  been  almost  exterminated  as  a  British  insect.      The 
larv»  of  PapiUo  machaon  can  only  be  sought  with  success  in  their  local 
haunts  in  the  fens  of  Cambridgeshire  and  the  Norfolk  Broads ;  and  tli&oseof 
Strymon  {Thecla)  pruni  in  the  woods  of  Huntingdonshire.  In  the  southern 
counties,  the  larvsB  of  Oonepteryx  rhamni  can  be  readily  found  on 
buckthorn,  and  those  of  Euchlo'e  cardamines  on  CardanUne  praUntis  wbA 
AUiaria  officinalis.  The  larva  of  Apatura  iris  is  confined  to  sallow  in  woods, 
and  that  of  Limenitis  sibylla  to  honeysuckle,  although  these,  especiaUy 
the  former,  are  to  be  obtained  more  frequently  by  beating  than  hy 
searching.  Beating  is  also  pursued  for  larvsB  of  BUhys  (Zephyrut)  qumxw 
on  oak,  Ruralis  betulae  on  blackthorn,  a,ndLStrym<m  (Tfiecla)  w-aUbunt  on 
elm.     Sweeping  at  night,  with  a  strong  sweep-net,  by  the  grassy  sides 
of  woods,  hedges,  the  sheltered  hollows  of  chalk-hill  slopes,  etc.,   will 
produce  larviB  of  the  Satyrids,  and  occasionally  of  the  Argynnidis  and 
Urbicolids,  in  spite  of  the  fact  that  the  latter  live  in  silken  nests,  wbilst 
grassy  hollows  on  the  mountain-sides  will  give  larvsB  of  Erebia  aethdops, 
and,  in  its  haunts,  the  local  Mdampias  epiphron.   We  have  already  dralt 
with  this  phase  of  our  subject,  at  length,  in  Practical  Hints  for  ths  Field 
Lepidopterist,  in  which  the  collecting  work  to  be  carried  out  each  month, 
for  lepidoptera  in  all  stages,  is  set  out  at  considerable  length.     The 
following  are  suggestions  of  work  that  can  be  done  in  the  various 
months,  in  collecting  butterfly  larvae,  whilst  the  reader  can,  by  a 
careful  study  of  the  systematic  part  of  our  work,  especially  of  J^ 
paragraphs  *'  Habits  of  Larva,*'  etc.,  gather  much  more  information 
similar  to  the  following. 

Fkbbuaby  and  Maboh. — The  larvis  of  Rumicia  {Chrysophanus)  pi 
are  sometimes  very  common  on  Rmiex  acetosa  in  February  and  M< 
they  are  difficult  to  see,  as  their  bodies  are  about  the  same  sise 
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egeriaf  P.  megciera,  Enodia  hyperanthuSf  EpinepheUtUhonus,  etc.,  in  their 
respective  localities.  These  are  best  obtained  by  sweeping,  or  searching 
with  a  lantern  by  night.  LarvsB  of  Mdanargia  galatea,  HipparMi 
semde,  etc.,  can  similarly  be  obtained  in  their  known  haunts. 

The  larvffi  of  Erebia  aethiops  may  be  collected  in  abundance  at  night, 
with  a  lantern  in  the  local  haunts  of  this  species. 

The  hybemating  larvae  of  Pararge  egeria  are  to  be  obtained,  in  earlj 
April,  by  the  sides  of  the  ridings  and  paths  in  woods,  feeding  on  gnus 
{Dactylis  glormrata) ;  the  most  forward  spin  up  before  the  end  of  the 
month,  and  the  imagines  usually  appear  in  May. 

The  larvflB  of  Coenonympha  typhon  can  be  obtained  on  the  moors,  in 
the  earlv  spring,  on  the  beaked-rush  (RhyTichosparaalba)^  on  which  they 
slowly  feed  up,  being  fullfed  in  early  June. 

The  larva  of  Hipparchia  semele  should  be  swept  for,  in  its  known 
habitats,  in  April  and  May,  by  night,  when  it  comes  up  to  feed ;  it  hides 
by  day,  often  beneath  the  surface  of  the  ground. 

The  young  larv®  of  Polygonia  c-album  may  be  sleeved  out  on  hop, 
stinging-nettle  or  currant.  They  must,  when  they  first  leave  the  eggi 
be  fed  on  quite  fresh  young  leaves,  if  they  are  to  be  reared  successfoQj 
in  confinement. 

The  young  hybernating  larva  of  Limmitu  sibylla  b^ns  to  move 
in  early  April,  moults  almost  at  once,  becomes  reddish-brown  in  colour, 
and  spiny,  feeds  on  the  fresh  bursting  honeysuckle-buds,  and,  by  the 
middle  of  May,  has  usually  assumed  a  miniature  resemblanoe  to  the 
adult  larva. 

In  the  last  week  of  April  and  early  May,  search  for  the  larva  of 
Limenitis  sihyUa;  it  is  then  in  its  brown  stage,  and  rests  on  the  brown 
stem  of  the  honeysuckle  just  below  the  green  shoot,  generally  low 
down  on  the  bush,  in  a  sheltered  position.  Sometimes  the  larva  may 
be  found  on  the  green  leaves,  where  they  are  much  more  oonflpicaoui 
than  on  the  stems. 

Young  larvfe  of  Limefvitis  sihyUa^  reared  in  confinement,  should  be  fed 
on  young  and  tender  shoots  of  Lonicera  peridymenum.  They  nearly 
always  commence  to  feed  at  the  top  of  a  shoot,  and  eat  their  way  down- 
wards, being  especially  fond  of  the  sun,  and  always  eat  greedily 
when  the  sun  is  shining  on  them. 

The  young  larvae  of  Apatura  iris  may  be  beaten  from  sallows.  The 
lowest  and  most  unpromising-looking  bushes  are  often  the  most 
productive,  when  working  for  this  species  (see  Ent.  Record^  vi.,  pp< 
146-147). 

In  the  spring,  the  larvsB  of  Apatura  iris  feed  up  quickly ;  they  eat 
at  night,  and  rest  in  the  daytime  on  the  midrib  of  the  upperside  of  a 
leaf,  the  head  turned  towards  the  base  of  the  leaf.  One  ought  to  be  able 
to  find  them  by  the  leaf  hanging  down  with  the  weight  of  the  larva; 
otherwise  they  are  almost  undiscoverable. 

May. — The  larvae  of  Thymdicus  acteon  are  to  be  found  in  May  and 
June,  on  the  sea-slopes  from  Swanage  to  Weymouth,  feeding  on  the 
leaves  of  Brachypodium  pinnatum.  In  confinement,  they  will  eat 
TriUcum  repens  and  allied  grasses. 

The  presence  of  the  larva  of  Thytnelicus  acteoti  is  best  told  by  the 
wedge-shaped  pieces  which  they  eat  out  of  the  sides  of  the  blades  of 
Brachypodium  pinnatum.     When  such  traces  are  observed,  search  for 
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from  the  soft  grass,  Holem  lanatw,  with  the  colour  of  which 
tints   assimilate  remarkably  well;    they  may  also  be  swept  from 
Brachypodium  sylvaticum.     The  larva  of  this  species  is  often  found  in 
one's  net,  when  one  is  working  for  micro-lepidoptera  among  the  long 
grass  at  dusk,  in  open  places  in  woods,  etc. 

When  still  small,  the  larvsB  of  Cydopides  palaemon  make  tobolv 
homes  in  the  leaves  of  Brachypodium  9ylvaticum,  leaving  an  opening  at 
each  end,  whence  they  emerge  to  feed  on  those  parts  of  the  plant  near 
their  domiciles. 

In  mid- June  the  young  larvsB  of  Polyommatus  icarus  feed  on  tbe 
leaves  of  Lotiu  comictUatus,  eating  into  the  substance  of  a  leaf  either 
from  the  upper-  or  underside,  leaving  the  opposite  skin  as  a  white 
spot,  although  they  sometimes  eat  the  flowers,  the  petals  of  which 
they  devour  entirely. 

The  larvadof  Agriades  (Polyommatus)  corydonaxe  to  befoundonHtppo- 
rr^ptK  comosa  through  June.  The  larva  of  this  species  can  only  be  distin- 
guished from  thsX  of  Agriades  heUargus  by  its  having  the  ground  colour  of  a 
lighter,  brighter  green  (a  green  with  more  yellow  in  it),  and  the  haiis 
light  brown,  whilst  that  of  P.  bellargus  has  the  ground  colour  deeper 
green,  with  the  hairs  or  bristles  black. 

The  larvffi  of  Aricia  {Polyommatus)  astrarche  are  to  be  found  in  late 
June  and  July,  on  the  underside  of  the  leaves  of  Hdiantkemum  vulgare. 
The  feeding  of  the  smaller  larvsB  makes  small  spots  on  the  upper,  dark 
green,  surface  of  the  leaves,  the  spots  becoming  larger  and  browner, 
until,  at  last,  almost  the  whole  undersurface  of  the  leaves  is  entiiely 
eaten,  although,  with  an  indefinite  supply  of  food,  they  rarely  remain 
long  enough  on  one  leaf  to  more  than  blotch  it  very  markedly,  before 
moving  to  another. 

At  the  end  of  June  and  the  beginning  of  July,  search  the  underside 
of  holly  leaves  for  larvae  of  Cdastrina  (Cyaniris)  argiohat.  The  leaves 
affected  have  the  appearance  of  being  mined. 

At  the  end  of  June  and  in  early  July,  the  larvsB  of  CaUopkrys  rubi 
can  be  beaten  from  broom,  Oenista  tinctoria,  and  many  other  plants; 
bramble,  after  which  the  species  was  named,  appears  to  be  very  rarely 
chosen. 

The  larvae  of  Ruralis  (Zephyrus)  betulae  always  sit  on  the  underside 
of  a  leaf  of  blackthorn,  along  the  midrib,  and  are  most  difficult  to  eee 
in  this  position. 

The  blackthorn  bushes  are,  therefore,  better  beaten  than  searched, 
for  larvae  of  Ruralis  betulae:  stunted  ones  are  often  the  more  prolific.  An 
umbrella  is  better  than  a  tray  for  this  purpose,  as  it  can  be  fitted  into 
the  structural  irregularities  of  the  blackthorn  bushes  more  successfully. 

The  low  branches  of  oak,  with  their  growth  of  foliage,  on  isolated 
trees,  often  prove  the  best,  when  one  is  working  for  larvae  of  Bitht/i 
(Zephyrus)  quercus.  Search  the  tray  carefully,  as  the  half-grown 
examples  imitate  the  fallen  bud-sheaths  exactly  in  colour. 

During  the  first  week  of  June,  beat  low  elm-trees  on  the  outskirts 
of  woods,  or  on  the  borders  of  rides  of  woods.  Large  numbers  of 
larvae  of  Strymon  (Thecla)  w-album  may  sometimes  thus  be  obtained. 

In  early  June,  the  eggs  of  Hamean's  (Nemeobius)  lucina  can  be  found 
fairly  readily,  in  the  localities  where  the  species  occurs,  on  tbe  under- 
side of  primrose  (more  rarely  cowslip)  leaves.    The  young  larv»  eat 
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The  larvflB  should  be  searched  for  early  (especially  in  a  recognisad 
early  season)  as  many  of  them  appear  to  wander  away  to  pupate. 

In  late  June,  carefully  search  the  seedpods  of  Cardamine  pratenm, 
Sisymbrium  officinale^  garden  rocket,  etc.,  for  larvae  of  Euchiti 
cardamines.  Particularly  examine  those  where  the  growth  of  the 
seedpod  seems  irregular,  which  will  be  owing  to  the  feeding  of  the 
larvse,  and  the  latter  will  be  found  closely  imitating  the  growth  there. 
Immigrant  ?  s  of  Pantia  daplidice  lay  their  eggs  occasionally,  ifl 
June,  on  Reseda  luteolaj  on  which  the  larvae  feed  in  July,  produciilf 
imagines  in  August  or  September.  [The  species  is  quite  unable  to 
winter  in  our  climate.] 

In  June  (and  August)  the  larvae  of  Fieii's  napi  may  sometimes  be 
found  in  numbers  feeding  on  Nasturtium  officinale  and  Barbam 
vulgaris.  They  may  also  be  found  on  Hesperis  matronalisj  etc.  Thfl)' 
grow  very  rapidly,  and  are  fullfed  in  early  July,  pupating  during  thlt 
month,  and  emerging  towards  the  end  of  July  or  in  early  August. 

July. — In  July,  the  larvae  of  Nisoniades  tages,  no  longer  able  to 
hide  within  the  little  caves  formed  of  the  leaflets  of  Lotus  comiculatWj 
which  they  use  when  young,  make  longer  ones,  but  their  feeding  soon 
exposes  their  bodies  partly  to  view.  They  repeatedly  change  their 
habitations,  always,  however,  by  night,  and  are  most  retired  in  their 
habits.  They  are  fullfed  at  the  end  of  the  month,  when  they  spin 
silken  hybernacula,  in  which  they  remain  invisible,  not  pupating  XLntil 
the  following  April  or  May. 

The  young  larvae  of  Hesperia  malvae  are  to  be  obtained,  in  July,  on 
Potentilla  fragaiiastruni,  P,  reptans  and  Rubus  fruti^^osns;  the  larvff 
that  are  on  bramble  seem  to  be  found  chiefly  on  stunted  bushes  with 
small  leaves;  the  large  juicy  leaves  of  strong  bushes  apparenliy 
ofler  no  temptation  to  the  female. 

The  larvae  of  H,  malvae  appear  to  choose  the  upper  side  of  a  k^ 
on  which  to  rest,  and,  stretched  along  the  midrib,  spin  several  silkeo 
threads  overhead  for  a  covering,  feeding  therein  by  eating  away  the 
upper  part  of  the  leaf.   'When  a  larva  has  cleared  this,  and  made  a 
blotch  of  considerable  extent,  it  repeats  the  work  on   another  leaf. 
The  larger  larvae  pull  down  a  second  leaf  over  the  first,  fastening  \Vi!^ 
edges  with  silk,  and  these  form  a  hollow  in  which  they  live,  coming 
out  therefrom  occasionally  to  feed  on  the  surrounding  leaves. 

In  July,  the  young  larvae  of  Augiades  sylvanus  feed  on  cock's-foot- 
grass,  couch-grass,  etc.,  resting  in  the  middle  of  a  blade  and  fastening 
its  edges  across  with  five  or  six  distinct  little  ropes  of  white  silk. 

The  young  larvae  of  Adopaea  flava  (thaumas)  leave  the  eggs  in  late 
July  or  early  August,  and  spin  little  silken  ropes  across  the  blades  of 
grass;  but,  although  they  feed  until  November  before  hybernation, 
they  are  not  then  more  than  about  2mm.-3ram.  in  length,  almost 
the  whole  of  the  growth  being  done  in  the  spring  (Hellins). 

In  the  early  part  of  July,  collect  the  flower-heads   of  AnthyUh 
vtdneraria  for  larvae  of  Cupido  minima.     They  eat  little  holes  thrvu^If 
the  calyx  and  corolla  so  as  to  get  into  the  flowers,  when  they  feed  on 
the  immature  seed-vessels,  leaving   one   floweret   when    cleared  and 
entering  another.      As  they  get  older,  their  bodies  cannot  be  whollv 
contained  in  the  corolla,  and  they  may  be  then  seen  with  the  fronts  of 
their  bodies  thrust  into  the  flowers,  the  hinder  parts  hanging  out,  b^( 
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plant  under  examination.      The  habit  of  repose,  with  the  neek  archii 
something  like  the  larva  of  a  Sphingid,  is  very  striking. 

August. — In  August,  the  larvsB  of  Cyclopides  -palaemon  feed  within 
long  cylindrical  tubes  made  of  the  leaves  of  Brackypodium  sylvaUcw, 
quickly,  however,  eating  out  their  domiciles  and  forming  fresh  ones; 
they  first  eat  the  lower  part  of  the  leaf  below  the  tube,  all  but  the 
midrib,  then  devour  the  top  of  the  leaf  above  the  tubular  part,  and, 
lastly,  the  tube  itself,  until,  by  degrees,  it  becomes  too  short  to  shelter 
them,  when  they  desert  it  and  cut  through  the  midrib,  causing  the 
tubular  remains  to  fall  away,  after  which  they  select  a  fresh  leaf  for 
the  construction  of  another  tube,  as  above. 

The  young  larvsB  of  Celastnna  argiolus  are  to  be  found  feeding  on 
the  tender  young  ivy  leaves  and  flowers,  and  pupate  in  early  September. 
The  eggs  are  usually  laid  in  early  August,  beneath  the  flower- heads 
of  the  umbels  of  ivy. 

The  newly-hatched  larvse  of  Colias  hyale  feed  up  slowly  from  abont 
mid -August,  until  about  October  or  November,  on  THfolium  repm^ 
Medicago  Inpuliyiay  M,  aativa,  etc.  They  then  hybernate  till  March, 
and  will  usually  pass  this  period  successfully,  provided  that  they  are 
not  exposed  to  a  really  low  temperature,  are  kept  quite  clear  of  decaying 
leaves,  and  have  a  perfectly  dry  spot  to  rest  on.  They  must  be 
supplied  with  fresh  food  very  early  in  the  spring,  and  should  be  given 
as  much  sun  and  air  as  possible,  but  not  exposed  now  to  a  loir 
temperature. 

The  larvse  of  Colias  edusa^  obtained  from  eggs  laid  by  $  a  captured 
in  August  and  September,  will  feed  up  well  in  confinement  on  Trifdim 
repem  and  Lotus  coniiculatus.  They  will  try  to  feed  up  the  same  year, 
and  must  be  carefully  nurtured.  They  might,  indoors,  be  induced  to 
partially  hybernate  until  early  March,  but  then  would  have  to  be  kept 
perfectly  free  from  damp,  and  well  away  from  any  decaying  leaves  of 
their  f oodplant. 

The  larvae  of  Kpinephele  tithonus  appear  after  the  eggs  have  been 
laid  about  three  weeks,  and  feed  well  on  Poa  annua,  Dactylis  glomerata, 
and  other  common  grasses ;  they  hybernate  when  exceedingly  tm&ll, 
but  nibble  in  winter  when  the  weather  is  mild,  not  feeding  very  much, 
however,  till  mid -March. 

The  young  larvae  of  Melanargia  galaUiea  leave  the  eggs  in  August, 
and  feed  well,  in  conflnemeut,  on  almost  all  the  common  garden 
grasses — Dactylis  glomerata  has  been  noted  as  a  specially  favoured  one. 
The  larvae  hybernate  from  about  the  end  of  October,  feeding  occasionally 
when  the  weather  is  mild,  going  ahead  more  rapidly  in  March  and 
April,  and  being  fullfed  in  June. 

The  larvae  of  llipparchia  seiuele  can  be  reared  in  confinement  on 
Triticum  repenn^  Aira  f/raecoa:,  and  many  other  grasses;  they  are  very 
sluggish,  hide  low  down  among  the  foodplant,  nibble  slowly  most  ot 
the  winter,  feed  only  at  night,  and  often  bore  under  the  ground,  if  at 
all  suitable,  by  day.  They  are  fullfed  about  mid-June,  when  pupation 
takes  place. 

The  fullfed  larvae  of  Papilio  machaon  are  to  be  found  in  August, 
usually  resting  in  an  almost  vertical  poRition  on  a  stem  of  the  food- 
plant,  or  on  a  plant  near ;  although  such  a  large  conspicuous  caterpillar, 
when  separated  from  its  food,   it  is  not  at  all  easy  to  see   when 
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twig,  shooting  out  from  the  main  stalk  of  a  large  honeysuckle-bine ;  it 
is  made  of  a  honeysuckle  leaf,  which  has  been  first  partly  bitten 
through  near  its  axil,  and  then  securely  fixed  by  its  two  edges,  for  about 
half  its  length,  to  the  twig  from  which  it  grows,  and  across  which  its 
edges  are  firmly  bound  together  with  a  spinning  of  strong  silk ;  just 
at  the  point  where  the  leaf  meets  the  underside  of  the  twig,  there  is  & 
circular  aperture,  apparently  designed  for  the  egress  of  the  larva  in 
spring  ;  as  the  leaf  withers  the  hybernaculum  becomes  puckered,  and 
little  more  than  half-an-inch  in  length,  and  has  the  appearance  of  a 
small  shrivelled  leaf,  clinging  to  the  dry  stem,  and  would  thus  easily 
escape  ordinary  observation. 

The  larvaB  of  Erebia  aetkiops  commence  to  hybernate  in  October, 
when  exceedingly  small,  hiding  in  the  thickest  parts  of  the  tofts  of 
grass  with  which  they  may  be  supplied.  They  commence  to  feed  again 
in  early  spring,  as  soon  as  the  grass  commences  to  grow,  and  are 
fullfed  in  May  and  June. 

The  larv8B  of  Hipparchia  semele  hybernate  small,  remaining  on  the 
grass  all  the  winter,  and  show  no  tendency  to  burrow  or  hide ;  tbej 
feed  a  little  all  the  winter  in  suitable  weather,  but  do  not  grow 
perceptibly  till  the  spring. 

The  larvsB  of  Enodia  hyperanthus,  Epiiiephele  ianiray  Coenonymj>ha 
pamphilus,  etc.,  require  considerable  attention  in  confinement  during 
the  winter ;  they  appear  to  nibble  occasionally,  during  mild  weather, 
from  November  to  March,  growing  very  slowly,  or  not  at  all,  but 
making  good  progress  later.  Enodia  hyperanthus,  in  particular,  appears 
to  hide  as  much  as  possible  from  the  daylight  during  the  hybernating 
period. 

These  "hints,"  as  to  obtaining  eggs  of  butterflies,  are  extracted 
from  our  work  Practical  Hints  for  the  Field  Lepidopterist,  and  are 
inserted  as  illustrations  of  the  various  details  to  which  the  attention  of 
the  seeker  for,  and  breeder  of,  the  larvsB  of  butterflies  must  be  directed. 


CHAPTER     XII. 

THE     SILK-SPINNING     HABIT     IN     BUTTERFLY      LARVf. 

The  silk-spinning  habit  is  common  to  almost  all  lepidopteroos 
larvaB.  The  larval  spinneret  appears  to  be  homologous  with  the 
hypopharynx  of  insects  of  other  orders.  The  homology  of  the  different 
parts,  Packard  says,  is  apparently  identical,  the  common  duct  of  the 
silk-glands  or  sericteries  opening  at  the  end  of  the  hypopharynx,  which 
here  forms  a  complete  tube,  or  proboscis,  extending  beyond  the  end  of 
the  labium,  and  being  then  modified  into  the  spinneret  in  adaptation 
to  its  use  as  a  spinning  organ.  The  silk  thread  which  issues  from  the 
spinneret  was  discovered  by  Leeuwenhoeck  to  consist  of  a  double  ribbon- 
like band,  due  to  the  silk-glands  each  forming  a  cylindrical  thread  of 
silk,  surrounded  by  a  layer  of  gum ;  the  two  threads  having  passed  into 
the  common  duct  receive  the  secretion  of  Filippi's  gland,  where  the  silken 
fluid  is  formed,  and,  passing  into  the  common  canal,  enter  the  orifice 
of  the  spinning  canal,  almost  completely  divided  into  two  by  the  sharp 
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for  itself  a  house.   These  nests  are  usually  very  firmly  made,  the 
fastenings  being  composed  of  many  strands,  often  very  tough.    On 
leaving  one  nest  to  construct  a  larger  one,  the  caterpillar  always  appears 
to  first  bite  off  the  threads  of  the  old  nest,  and  thus  give  the  flap  & 
chance  to  resume  its  position,  which,  however,  it  rarely  fully  does. 
When  older,  many  of  these  same  '  skipper  *  larvsB  find  a  single  leaf  of 
their  foodplant  too  small  to  conceal  them,  and  so  they  draw  several 
leaves  together,  just  as  they  grow  upon  the  plant,  and,  retaining  then^ 
in  the  desired   place   by   silken   bands,   the   larvfie  live  within  the 
silken  bower.     This  mode  of  construction   is  adopted  almost  from 
the  first  by  the  Pamphilids,  which  feed  on  grasses,  the  proximity  of 
adjoining  blades  near  the  base  affording  a  good  chance  to  attach  then 
together,  while  a  cluster  of   blades  furnishes  a  similar  chanoe  to 
construct  the  somewhat  tubular  nest  they  require  when  they  have 
grown  large  and  fat."      As  to  the  value  of  these  homes,  Nic^ville 
observes   {Butts,    of   Sumatra,   p.    894)    that  the  larva  of  a  l&ige 
"  skipper  "  butterfly,  Hidari  irava,  and  that  of  a  Nymphalid,  AmathusU 
phidippusj  live,  at  the  same  time,  on  the  leaves  of  Cocos  nucifera^  and 
he  remarks  that,  owing  to  their  general  abundance,  the  two  species 
often  have  a  severe  struggle  to  live  together,  in  which  the  more  roba^ 
Hesperiid,  which  secures  a  shelter  for  itself  by  spinning  the  leaves 
together,  is  generally  victorious.     Even  among  the  Papilios,  the  larvs 
do  not  disdain  to  use  this  inode  of  protection,   and  whilst  that  d 
Jasoniades   glaiicus  merely  spins  silk  on  the  surface  of  the  leaf  on 
which  it  rests,  so  that  the  edges  of  the  leaf  curl  up  and  conceal  its 
sides,    the  larva  of  Euphoeades  troUus  spins  the  leaf  completely  over, 
so  that  the  opposite  edges  touch,  and  itself  thus  becomes  quite  hidden. 
The  purpose  of  gregarious  nests  appears  to  be  twofold.   In  one  case, 
e,g.y  that  represented  hy  Aporia  crataegi,  the  nest  is  very  definitely  intended 
for  the  purpose  of  concealment ;  in  the  other  case,  e.g.,  that  represented 
by  Kavanessa  antiopa  and  Aglais  urticae,  the  silken   web  appears, 
especially  after  the  larvae  have  reached  the  second  stadium,  to  be  merely 
a  means  of  keeping  up  a  connection  between  the  various  parts  of  the 
gregarious  company,  and  to  be  little  used  for  the  purpose  of  hiding. 
Scudder,  referring  to  the  larvse  of  Euvanessa  antiopa  j  notes  thait 
"  they  move  about  from  place  to  place,  spinning  wherever  they  go,  so 
that,  at  last,  the  line  of  movement,  by  successive  strands  thrown  across 
every  angle  that  a  twig  makes  with  the  larger  stem,  forms  a  sort  of 
veil  of  silk  over  which  they  crawl  with  extreme  rapidity,  but  without 
which  their  movements  are  greatly  retarded."    Although  our  single 
British  Apaturid  species  has  a  solitary  larva,   those  of  one  of  the 
American  species,  Chlorippe  clyton,  are  gregarious  in  their  first  three 
stadia,   and  use  their  web  much  in  the  same  manner  as  that  just 
described  as  usual  for  Euvanessa  antiopa.     They  feed  side  by  side  in 
rows,  eating  the  leaves  from  the  tips  backward,  but  leaving  the  stouter 
ribs;   they  form  a  pathway  of  silk  wherever  they  go,  but  make  no 
special  structures  for  concealment.      The  larvae  of  the  allied  C  c«2t)^ 
lives  solitarily,  but  lines  the  upper  surface  of  a  leaf  of  Celtis  with  silk 
in  such  a  manner  as  to  cause  the  sides  to  curl  slightly  upward,  and 
thus  partially  conceal  it  from  view.     Similarly,  the  larva  of  Anaca 
andrica  lines  the  upper  surface  of  Croton  with  silk,  bringing  the  upper 
edges  together  without  fastenings,  and  thus  makes  a  nest  like  that  oi 
Euphoeades  {froUus),  within  which  it  lies  concealed,  eating  the  base  of 
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as  thus  described  within  a  web  on  Chdone  glabra,  those  of  CvmMa 
harridi,  on  Aster  umheUatm,  live  similarly  untU  the  time  for  hybernation, 
when  they  desert  the  nest  and  conceal  themselves  in  crevices,  where 
they  pass  the  winter. 

The  gregarious  character  exhibited  by  such  Melitffiid  larve  as 
those  just  mentioned,  is  almost  paralleled  by  that  of  certain  Vanessid 
larvse  to  which,  already,  reference  has  been  made.     But  the  les3 
gregarious  species  among  the  Vanessids  also  spin  hiding-places,  usaally 
several  on  one  plant,  but  only  one  larva  in  each  little  nest.    Of  these,  the 
spun-together  thistle-leaf  (or  leaves)  that  often  forms  the  hiding-place 
of  the  larva  of  Pyrameis  cardui,  and  the  spun-together  nettle-leaTee 
that  similarly  form  the  home  of  the  larva  of  Pyrameis  atalanta,  will  be 
known  to  everyone.     8cudder,  writing  of  these,  says  that  **  the  most 
common  form  of  nest  is  that  in  which  different  parts  of  the  same  leai, 
or  adjacent  parts  of  different  leaves,  are  fastened  together  by  silken 
strands.     The  simplest  and  weakest  of  these  are  made  by  the  cater- 
pillars of  Polygonia  f annus  and   Vanessa   (Pyrameis)  atalanta,  which 
fasten  together  very  weakly  the  opposite  edges  of  a  single  large  leaf, 
so  as  just  to  make  them  meet ;  but  the  threads  are  so  slight  that  they 
are  ruptured  with  the  slightest  effort.     The  caterpillar  within,  having 
thus  secured  a  shelter,  seems  loth  to  leave  it,  and  makes  its  meials  fiom 
its  own  dwelling,  until,  having  literally  eaten  itself  out  of  house  and 
home,  it  is  forced  to  venture  forth  and  construct  another.    When, 
however,  V.  atalanta  is  more  than  halfgrown,  it  finds  it  easier  to  attach 
neighbouring  leaves  of  the  thickly -growing  nettle,  than  to  find  one 
sufficiently  free  to  use  it  only,  so  that  fully  one-half  of  the  nests  of  the 
larger  caterpillars  are  made  from  a  number  of  leaves  ;    the  nest  is 
always  roomy,  capable  of  housing  several  caterpillars,  though  ne^t 
containing  more  than  one.     The  nesting-habits  of   V.  atalanta  are 
shared  by  the  other  species  of  Vanessa  with  certain  slight  variations. 
In  early  life,  V.  cardui  tries  to  make  the  stiff  and  crenulated  edges  of 
thistle-leaves  meet  together,  but  with  indifferent  success,  and  so  fiUs  in 
the  interstices  with  an  exceedingly  thin  web,  in  no  way  concealing  it 
from  sight.    In  after  life  it  forms  an  oval  nest  of  the  size  of  a  pigeon's 
egg,  by  fastening  adjoining  leaves  together  very  slightly,  and  filling  all 
the  interstices  with  a  similar  flimsy  web,  upon  which  it  fastens,  or  into 
which  it  weaves,  bits  of  eaten  leaf,  or  parts  of  the  inflorescence  of  the 
plant,  still  imperfectly  concealing  it  from  sight ;   and,  sometimes,  it 
hangs  itself  up  for  chrysalis  within  the  same  narrow,  and  by  this  thne 
very  filthy,  apartment.      V.  huntera  makes  a  similar,    but  roundel, 
nest  on  the  Onaphalium,  and  conceals  itself  very  effectually  by  com- 
pletely covering  the  more  compact,  but  stiU  very  slight,  web,  with  the 
iuflorescence  of  the  plant.    At  first  this  is  merely  composed  of  the 
silky  hairs  of  the  foodplant,  mixed  with  much  silk,  forming  a  dense 
white  mat,  beneath  which  they  devour  the  parenchyma,  then  enlarge 
the  nest,  never  leaving  it  for  food,  but  enclosing  larger  and  larger  areas, 
until, finally,  many  leaves  are  drawn  together,  the  bitten-off  inflorescenoe 
of  the  Gnaphalium  interwoven  with  the  web,  and  a  nest  formed  as  large 
as  a  pigeon's  egg,  only  in  the  last  few  days  of  their  life  do  the  larvs 
leave  the  nest  and  devour  the  entire  leaf.** 

The  hybernating  period  is  a  serious  one  for  those  silk-spinning 
larvsB  that  hybemate  as  larvae.  Limenitis  sibyUa  for  its  hybemaculum, 
spins  a  honeysuckle  leaf  to  a  twig  of  the  plant,  which  it  securely  fixes, 
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silk,  and  on  which  it  obtains  a  firm  foothold,  resting  thereon 
greater  part  of  the  day,  basking  in  the  san,  the  leaves  being  usually  s(    ^ 
such  a  slope  that  they  get  an  almost  vertical  exposure,  whilst  to  feed  they    j 
often  prefer  to  go  to  a  neighbouring  spray,  so  as  not  to  interfere  with 
their  carefully  prepared  resting-platform.    Of  the  protective  valne  of 
this  particular  resting-position.  Chapman  says  {Ent,  Eec,  ix.,  p.  193): 
<'  The  larva  at  rest,  seen  from  whatever  direction,  exactly  imitates 
some  aspect  of  leaves  or  buds  under  the  different  effects  of  light  and 
shade,  and  it  is  thus  possible  for  an  untrained  eye,  in  many  instances, 
to  look  at  it,  and  for  it,  some  time  before  seeing  it.    The  yellow  lateral 
line  resembles  the  midrib  of  the  leaf  seen  from  above  or  below,  accord- 
ing to  light ;  the  colour  and  apparent  texture  of  the  skin  are  the  same 
as  those  of  many  leaves.     The  extraordinary  head,  with  its  coloured 
jaws  and  spines,  suggests,  in  many  aspects,  the  little  group  of  buds  at 
the  extremity  of  the  branches.    One  has  often  to  look  a  second  time  at 
certain  leaves  and  branches,  as  well  as  at  the  buds,  to  be  sure  that  they 
are  parts  of  the  tree  and  not  a  larva.     The  curiously-coloured  circles  on 
the  back  of  the  abdominal  segments  3  and  5,  which  are  more  brilliant 
with  their  blue  and  yellow  than  anything  in  an  Arbutus  leaf,  neverthe- 
less produce  exactly  the  effect  of  certain  little  rings  of  fungus,  or  decay, 
that  are  very  common  on  the  leaves.'*     But  the  larva  of  BasUarchia 
arthemis  is  said,  by  Scudder,  to  further  use  its  silk-spinning  habits  for 
protective  purposes  in  a  most  remarkable  way,  for  he  says  that  the 
young  larva  makes  a  loose  ball  about  the  size  of  a  small  pea,  out  d 
bitten  scraps  of  leaf  held  together  by  strands  of  silk,  and  this  it 
attaches  by  a  thread  to  the  stripped  midrib,  on  which  it  is  resting,  as 
described  above,  so  that  it  is  moved  by  every  breath  of  wind,  a  device, 
perhaps,  to  distract  from  itself  the  attention  of  an  enemy,   for,  hy 
constant  removals,  it  is  always  kept  close  to  the  eaten  edge  of  the  leaf, 
while  the  posterior  of  the  larva  is  as  far  out  on  the  stripped  midrib  as 
it  can  find  a  good  footing ;   after  the  second  moult  it  no  longer  makes 
this  remarkable  little  packet. 

Although  less  usual  among  butterfly  larvae,  some  species  use  the 
means  of  escape  that  is  so  frequent  among  the  larvaB  of  certain  groups 
of  moths,  viz,,  when  disturbed,  of  allowing  themselves  to  drop  rapi% 
from  their  position  of  rest  by  a  silken  thread  attached  to  a  leaf. 
Such  among  our  British  species  are  Chrysoplianm  dispar^  Hnpem 
malvae,  etc.,  and  Scudder  observes  that,  in  America,  Strymon  titus  and 
Hypatus  bachmanii  have  the  same  habit.  It  is  certainly  more 
frequently  observed  among  young,  than  in  older,  larvae. 

The  final  stage  usually  brings  out  the  silk-spinning  possibilities 
of  the  larva  to  their  greatest  extent.  For  the  purpose  of  pupation, 
almost  all  butterfly  larvae,  however  little  silk-spinning  they  do 
during  their  larval  life,  do  some  spinning  at  this  period. 
Few,  except  the  Urbicolids  and  Parnassiids,  spin  silken  cocoons, 
t.^.,  silken  webs  in  which  to  pupate,  but  almost  all  spin  at 
least  a  thick  silken  pad  to  which  the  pupa  is  attached  by  its 
anal  cremastral  hooks,  and  many  spin,  in  addition,  a  silken 
girth,  or  support,  round  the  body,  which  acts  as  a  girdle  when 
pupation  takes  place.  There  are,  however,  many  intermediate  stages 
between  the  coarse,  but  slight,  silken  cocoon  of  the  Parnassiids  in 
which  the  pupa  lies  loosely,  and  the  merely  suspended  butterfly  pupa, 
whose  larva  has  spun  a  silken  pad  before  pupation,  and  from  which  it 
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purpose,  but  the  result  of  journeying  to  the  nearest  leaves  to  feed 
returning  to  the  central  position  for  resting.     They  appear  often  to 
feed  in  turns,  one  lot  going  out  to  feed  whilst  others  have  just 
returned  to  rest.     As  they  get  larger  they  move  their  headquarters, 
again,  apparently,  according  to  such  exigencies  as  may  occur,  &om  the 
form  of  the  branch  they  are  on,  to  make  another  position  more  central 
to  the  available  food,  than  to  any  instinct  that  makes  them  move  at 
any  particular  stage  or  instar.     Different  broods  seem  to  vary  a  good 
deal  as  to  how  far  they  remain  gregarious  in  the  last  instar  or  \mm 
quite  solitary.      If  food  remains  at  hand,  few  larvae  wander  far  of 
until  they  do  so  for  pupation,  but  they  cease  to  go  to  and  fro  so  much, 
and  so,  though  still  spinning  silk  to  walk  upon,  do  not  increase  the 
considerable  webs  spun    during    the    earlier    stages.      Essentiallj, 
perhaps,  Vanessa  to  and  Aglais  urticae  do   the   same  as  EuvarmsA 
antiopa  and  Eugonia  polycJUoros,  but  the  abundant  web  they  spin  in 
their  earliest  instars  is  but  slightly  added  to  (comparatively)  in  the 
intermediate  stage,  and,  in  the  final  instar,  gregariousness  seems  to 
have  ceased.      Aglais  urticae  has  a  habit  very  similar  to  that  of 
Pyrameis  atalanta,  of  forming  a  leaf  into  a  pocket.     It  brings  the 
opposite  edges  together  of  one  leaf  only,  it  never,  so  far  as  I  have 
observed,  uses  more   than   one,  and,  like   P.   atalanta,  it   eats  ^ 
terminal  half  of  the  leaf,  destroying  the  domicile.     The  number  of 
caterpillars  of  A.  urticae  that  make  this  tent  is  only  a  small  proportion 
of  each  brood,  probably  it  is  made  for  the  safety  of  the  larva  during 
the  last  moult,  as  they  are  always  occupied   by  nearly  full-grown 
larvae."     These  remarks  are  highly  suggestive  that  the  maintenance oi 
the  gregarious  habit,  and  the  continuance  of  the  use  of,  and  extension  of, 
and  even  moving  of,  the  silken  home  of  the  tree-feeding  species,  are  of 
advantage  to  them,  and  there  is  no  advantage  so  distinct  that  occors 
to  one  as  the  comparative  security  such  a  home  offers  during  storms 
of  wind  and  rain,  when  willow-trees  are  badly  bent,  and  the  chance  d 
destruction  to  large  larvae  with  no  special  means  of  retaining  a  firm 
foothold,  becomes  very  great  indeed.     Trouvelot's  account  (Proc.  Bo*. 
Soc.  Nat,  Hist.y  xii.,  p.  92)  of  the  way  that  the  larva  of  Jasoniadn 
glaucus  makes  itself  safe  during  rain-storms,   has   been  repeatedly 
quoted.      He  says :    '^  Every  one  knows  that  the  larva  of  this  species, 
when  at  rest,  remains  upon  the  middle  of  the  upper  part  of  a  leaf ;  for 
this  purpose  a  carpet  of  silk  is  spread  upon  the  leaf  by  the  \arv^ 
This  leaf,  by  means  of  the  silk,  is  made  to  curve  a  little.     On  one 
rainy  morning,  I  observed  a  young  larva  of  this  species  on  a  lilac  bush 
in  my  garden.     I  certainly  thought  that  the  invention  of  resting  in 
the  hollow  of  a  curved  leaf  on  a  rainy  day  was  a  very  poor  one,  for, 
since  the  bent  leaf  performed  the  office  of  a  gutter,  the  water  musi 
flow  through  this  channel,  and  the  larva  be  inundated  and  inevitablj 
drowned,  if  the  rain  lasted  but  a  few  hours.     I  soon  found  that  theie 
were  more  brains  in  the  small  head  than  I  had  supposed.     The  larva 
began  to  move ;   it  spun  some  silk  from  one  edge  of  the  leaf  to  the 
other,  and,  by  adding  many  fibres  to  make  it  strong,  each  new  fibre 
shorter  than  the  preceding,  the  leaf  was  soon  made  to  curve  more  and 
more.     I  then  began  to  understand  what  tKis  laborious  work  was  for, 
and  I  thought  that  sometimes  small  people  might  give  lessons  to 
larger  ones.     After  about  an  hour,  the  larva  ceased  to  work,  a  real 
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thrown  bock,  so  that  the  legs  are  used  as  hands  to  hold  it  np ; 
however,  the  claws,  but  the  thick  bases  of  the  legs  are  used,  the  s^ 
not  being  on  the  legs  proper,  but  rather  in  the  incision  in  front  of  th^* 
This  is  the  position  when  the  spinneret  is  at  the  middle  of  the  ^  ' 
but,  as  the  head  goes  from  one  side  to  another,  the  relation  o^  ^^ 
parts  is  much  changed,  though  quite  gradually  and  automfl^^^^ 
.  .  .  .  Thegirth  when  completed  consists  of  a  number  of  quite  sep^^ 

threads,  showing  that  each  thread  is  not  spun  along,  and  g^^^  ^* 
those  that  preyed  it,  and  that,  therefore,  the  extremity  ^Vj^. 
spinneret  does  not  actufJly  reach  and  touch  the  previously  spun  threa<is 
which  lie  deeper  in  the  incision  between  the  segments.  .  .  .  The  Ift^ 
moves  very  leisurely,  and  with  some  to-and-fro  movement,  so  that  one 
traverse  of  the  loop  takes  about  three  minutes,  and  the  movements  ^ 
fastening  the  end  of  each  thread  to  the  twig  about  one  minate,  bu  * 
between  each  complete  traverse,  usually  at  least  one  partial  journey 
taken,  i.e.,  from  the  twig  for  about  one-third  of  its  length  ^^^^^ 
back  again,  and  along  this  piece,  especially  towards  the  end  ^^  r|^ 
process,  a  good  deal  of  local  spinning  is  done,  which  covers  tiua 
thicker  portion  of  the  loop  with  an  outside  building.      When  the  looV 
is  finished,  the  central  third  consists  of  a  number  of  threads  more  o^ 
less  separate,  or,  at  least,  apparently  separate,  straight,  p&f&l^^^>^ 
uncomplicated.   The  end  portions  are  thicker  and  bound  together  ^^^^^^Jix)^, 
strong  strand.  . . .  In  two  specimens  watehed,  the  whole  process  tc 

1^  hours  in  a  room  at  about  64^F After  finishing,  in 

sliding  slowly  round  from  the  side  and  bending  the  head  dowr     ^w 
as  it  went,  to  the  position  it  takes  when  at  the  central  point,  i^^^^ 
this  position  at  once,  so  that  the  head  went  under  the  loop    _ 
to  one  side,  and,  as  it  then  gradually  assumed  the  median  posi^^ 
thread  lay  across  the  middle  of  the  front  of  the  head.     At  the  sa^^ 
time,  howeveir,  as  it  assumed  the  median  position,  it  bent  back^^^ 
head  and  curved  the  thoracic  segments  backwards,  so  as  to  bringT"'^ 
together  the  back  of  the  head  and  the  dorsal  thoracic  humps  ^ 
the  thread  became  slack  over  the  head  and  slipped  back  i 
place  over  the  1st  abdominal  segment.    [The  peculiar  position  in 
the  girth  holds  the  pupa  in  Thais  is  assumed  about  24  hours  af9^ 
pupa  is  formed.] 

In  Papilio  machaon  the  loop  consists  of   a    number  of 
detached  threads,  which  remain  quite  distinct  and  separate  to 
nearer  their  attachment.      The  details  of  spinning   the  gir^ 
somewhat  different  (see  op.  cit.,  pp.  218-214),  and,  when  finish^*^   |oop 
head  is  put  under  the  loop,  and,  after  sundry  movements,  tb^^  ^pts. 
slips   backwards   between   the   2nd   and   Srd   abdominal  se^^^^ntf/ 
Chapman  further  notes  (op.  cit.,  p.  216)  that  the  larva  of  Pieri^  ^ 
makes  its  girth  in  a  way  that  is  essentially  the  same  as  in  /^^ 
machaoriy  but  yet  with  an  amount  of  variation  that  renders  it  9(*//g, 
very  different.     Essentially  the  girth  is  made  in  front  of  the  la^^ 
between  the  head  and  first  pair  of  legs,   not  between  the  fi^^^ 
second  pair  of  legs  as  in  Papilio^  but  the  raising  of  the  front  se&i] 
of  the  larva,  which,  in  Papilio,  may  be  likened  to  the  *'  Sphi, 
attitude,  is  in  P.  rapae  carried  to  an  extreme,  so  that,  when  the  Z- 
is  adding  to  the  middle  point  of  the  girth,  the  head  is  bent  back  S9 
the  back  of  the  head  touches  the  dorsum,  at  about  the  incision  be^ 
the  2nd  and  8rd  abdominal  segments,  the  ventral  face  of  he»d 
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noteworthy  that  it  is  just  then  that  the  size  of  the  caterpillar  becomes 
materially  enlarged.     He  says :  **  At  the  end  of  its  second  stage,  the 
little  caterpillar  is  no  more  than  two  or  three  times  as  long  as  at  birth, 
while  the  rate  of  growth,  subsequent  to  that,  is  so  great  that,  in  its       i 
mature  condition,  it  is  ordinarily  twenty  or  more  times  as  long  as  at 
birth,  and  its  bulk  increases  in  a  far  greater  ratio.     The  change  ol 
colour  and  markings  has,  therefore,  direct  relations  with  its  visibility, 
and  it  is,  in  this  later  period,  even  more  than  in  the  earlier,  that  m 
see   bow  completely  colours  which  are  protective  have  established 
themselves.     It  is  now  that  these  oblique  streaks  upon  the  sides  of  the 
body  are  apt  to  show  themselves,  which,  as  Lubbock  has  pointed  out, 
diverge  from  the  general  line  of  the  body  at  much  the  same  angle  as 
the  veins  of  a  leaf  part  from  the  midrib.     Often  the  colour  oi  these 
streaks  is  graduated  into  the  ground-colour  in  a  manner  which  closely 
resembles  the  shadows  of  a  raised  vein  upon  a  leaf,  and  it  is  only 
when  we  examine  such  objects  in  free  nature  that  we  see  how  perfect 
the  deception  becomes." 

The  coloration  of  butterfly  larvse  opens  up  a  wide  field  for  study, 
and  the  exposed  life  the  larvae  often  lead,  renders  them  subject  to  the 
attacks  of  various  enemies.      The  colour  of  the  larva   is  often  bh 
important  factor  in  its  preservation,  and  this  operates  in  two  veiy 
different  ways.     In  one  group  of  larvae  the  colours  are  such  as  to 
respond  either  in  general  appearance  or  in  detailed  arrangement  (or 
both)  with  the  place  chosen  by  the  larva  for  the  purpose  of  rest ;  in 
the  other  group  of  larvae  the  colours  are  conspicuous  and  suggest 
danger  to  a  foe.     The  first  class  of  larvae  are  sometimes  said  to  have 
a  **  cryptic,"  the  latter  a  "  warning,"  coloration.      One  of  the  mosi 
striking  instances  of  allied  larvae  presenting  the  two  dififerent  kinds  of 
coloration  is  exhibited  by  the    larva  of    Papilio   machaon,   which, 
feeding  on  fennel,  and  probably  offensive  to  the  taste,  presents  brigU 
** warning  colours"  of  green   ringed   with    black,    whilst    that   of 
Iphiclides  podalinus,   feeding  on   rosaceous    plants,    and    assmnedly 
palatable,  is  of  a  green  colour,  delicately  marked  laterally  with  pale, 
and,  assuming  all  the  appearance  of  a  leaf  of  its  foodplant,  forms  cue 
of  the  best  examples  known  to  us  of  "  cryptic  *'   coloration  in  a 
comparatively  large  butterfly  larva.    But  this  cryptic  coloration  is  again 
twofold  in  its  form ;  there  is  the  coloration,  as  in  that   of  lphiclid& 
podalinusy  in  which  the  larva  bears  by  colour  and  position  an  exact 
and  detailed  resemblance  (in  this  case  a  sloe  or  plum  leaf)  to  some 
particular  object,  and  there  is  another  in  which  the  general  appearance 
of  the  larva,  combined  with  the  details  of  its  surroundings,  presents  a 
general  harmony  with  the  environment  that  not  only   prevents  tbe 
larva  from  being  conspicuous,  as  it  would  if  removed   from  its  settin<^« 
but  also  makes  it  agree  with  such  remarkable  fidelity  with  the  vanoTia 
items  tbat  go  to  make  up  its  surroundings,  that    it    is   practically 
undiscoverable.     The  case  of  Charaxes  jasius  {afiteor^    pp^    55-56^  will 
recur  at  once  to  the  mind,  and  should  here  be  referred  to. 

Scudder  observes  (op.  cit.,  p.  859)  that  "  the  colours  of  caternillars 
are  by  no  means  so  various,  nor  the  patterns  so  complicated  as  is  the 
case  with  the  winged  butterflies  themselves,  but  it  is  nevertheless  true 
that,  as  a  general  rule,  the  different  species  may  be  separated  fm  t\  one 
another  with  considerable  certainty  by  their  marking  a.nd  colours  aJone. 
With  caterpillars,  the  variety  of  the  dermal  appeudaeea    ffoee  fu 
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or  prominent  vein,  conceals  them  almost  completely  from  view,  even     * 
when  the  eye  is  fastened  upon  them ;  the  long  and  slender  form  of 
AnthochariSy  with  its  striking  longitudinal  stripes,  would  seem  to 
render  it  a  conspicuous  object,  but  when  seen  upon  the  lank  vegeta- 
tion upon  which  it  lives,  beside  the  long-drawn  seedpods,  it  would 
hardly  be  noticed.     Even  the  colour  of  the  huge  caterpillar  of  Josoni-     ' 
ades  glaucus  is  such  an  exact  imitation  of  that  of  the  leaf  upon  which  it 
rests,  and  whose  sides  it  has  so  turned  up  that  no  profile  view  may  be 
had  of  it,  that  it  does  not  readily  catch  the  eye."     Of  the  protective 
resemblance  exhibited  by  a  particular  species  of  this  class  of  larv& 
Chapman  writes  (in  litt.) :  "  I  do  not  know  what  is  really  the  foodplan^ 
of  Leptidia  sinapis,  but  I  reared  a  few  this  year  on  LaUiyrus  prafensu, 
and,  if  the  close  assimilation  of  the  larva  to  all  aspects  of  its  foodplant 
is  any  criterion,  then  Laihyi^iis  pratensis  is  the  foodplant  of  L.  sinapu. 
More  probably,  however,  the  foodplant  is  some  plant  of  similar  habit 
that  less  affects  the  open  field.     Such  plants  as  Orobus  tuberosui  and 
Vicia  cracca  do  not  appear  to  be  quite  apposite.     The  larva,  for  a 
Pierid,  is  rather  long  and  slender,  and,  stretched  out  along  a  stem,  oi 
a  petiole  of  a  leaf,  is  extremely  difficult  to  see,  the  coloration  being 
identical,  the  white  stripe  on  the  larva  representing  light  and  shadi 
effects  on  the  plants.     In  changing  the  food  of  my  few  larvse,  I  hac 
on  several  occasions,  to  go  over  the  plants  two  and  even  three  tim< 
before  I  could  find  all  the  larvsB.     In  the  youngest  larvse,  the  hai^ 
agree  very  closely  in  general  aspect  with  those  of  the  plant,  greai 
increasing  the  difficulty  of  observing  it.     The  young  larva  of  Iphidi 
podalirius,  too,  black,  with  yellow  markings  and  very  remarkable  ht 
on  the  warts,  must  resemble  something  or  other,  but  what  is  not  s 
evident.     In  its  second  instar,  however,  it  assumes  practically 
adult  colouring  and  markings,  and,  sitting  quietly  all  day  at  rest  01 
pad  of  silk,  is  hardly  visible  even  on  the  middle  of  a  leaf  of  bl 
thorn." 

We  were  much  struck  this  year  with  the  appearance  oi  a 
grown  larva  of  i.  podaliHus  resting  on  a  twig  of  blackthorn,  ^ 
so  much  resembled  a  leaf,  that,  after  it  was  discovered  and  the  b 
picked,  we  actually  thought  on  one  occasion,  whilst  carrying  ii 
we  had  dropped  it,  and  only  a  closer  examination  revealed  it  1 
there.      Of  similar  cases,    Sich  observes  {in  litt.)  :    '^  The   la 
EucMo'e  cardamines  among  the  pods  of  Sisymbrium  alliaria^  b 
shape  and  coloration,  is  very  particularly  attuned  to  its  surrou] 
so  also  is  that  of  Apatura  iris  on  a  sallow  leaf  in  the  open,   ai 
of  Cupids  minima  among  the  calyces  of  Anthyllis  vulneraria^  a 
of  these  might  readily  be  passed  over  even  by  an  entomologist. 
man  further  notes  (in  litt.):  **  I  observed  a  young  larva  of  l^ampicL 
resort  to  a  device  for  hiding  itself  that  must  be   not  -anu.si 
it.     In  about  its  third  instar  (Smm.  long  or  thereabouts)  it  ^w\ 
open.      At  this  stage  it  is  very  often   buried  in    tbe    intei 
blossom,  but  this  specimen  was  on  a  branch  of  Ulea?  netnusy  or 
had  watched  a  $  L.hoetica  lay  an  egg,  and,  quite  accidentally,  1 
this  larva  after  gathering  the  branch.    The  branch  ha.cl  no  fir  < 
only  buds,  generally  still  of  very  small  size.     This  larva  h.ac 
fed  on  these  buds,  none  of  which  were  large  enough   to   cont 
had  placed  itself  along  the  upperside  of  a  spine,  witli  its      1 
into  the  axillary  hollow,  and  so,  in  position,  form,  size,  and 
it  exactly  resembled  one  of  the  small  flower-bads,  of   vviii 
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that  the  immovable  position  adopted  by  the  larva  of  Rvralis  hetukt^tt  I  rj^ 
well  as  its  unfailing  position  of  rest  along  the  midrib  of  a  leaf,  combine  |  ^ 
to  form  a  most  efficient  means  of  protection,  the  larva  being,  indeed,  |  .^ 
most  difficult  to  detect. 

We  do  not,  however,  believe  that  the  larvae  of  the  Satyrids,  with  their 
longitudinal  markings,  especially  when  adult  (or  almost  so),  aretobeooQ- 
sidered  as  special  (so  much  as  general)  cryptic  forms,  t.^.,  we  think  thit 
the  larvae  owe  more  to  their  general,  than  to  their  detailed,  redemblanoeto 
their  surroundings,  and  that  the  longitudinal  lines  are  more  eSecti^    |  ^ 
as  producing  effects  of  light  and  shade,  than  an  exact  similarity  to  tiie 
parallel  venation  of  the  grasses  on  which  they  rest,  and  this  isthemon 
readily  believed  because  of  the  dimorphic  or  dichromatic  oonditioQS 
arising  in  many  of  the  adult  larvae  as  they  approach  maturity,  so 
many  presenting  two  distinct  shades — green  and  brown — of  ground 
colour  marked  with  darker  lines,  the  brown  forms  being  probably  tf 
strongly  protective  among  the  dying  culms,  as  the  green  on  tihe  Mug 
ones   as  summer  advances.      Poulton  also  argues  that  this  laml 
dichromatism  is  advantageous  to  the  species,  because,  when  once  & 
larva  of  one  of  the  colour  forms  has  been  discovered  by  an  enemy, 
others  of  the  same  colour  would  be  more  easily  found  by  this  enemy, 
whilst  the  other  would  be  overlooked,  so  that,  whilst  one  form  nugii^ 
suffer,  the  species  would  be  saved  through  the  escape  of  the  other' 
Weismann  believes  that  this  change  has  been  brought  about  b^  n&t^ 
selection,  but  Semper  urges  that  selection  "  could  not  possibly  efied 
any  alteration  in  the  pigment,    but  could  only  operate  after  such  i 
change  had  occurred,"  whilst  Scudder  rightly  points  out  that  sfA 
changes  may  occur  in  nature  directly,  and  instances  the  fact  that,  in  a 
number  of  caterpillars,  and,  particularly  in  those  of  the  Papilvoi^ds, 
an  entire  change  of  colour  takes  place  just  previous  to  pupation.  Of  this 
particular  change  in  colour  he  says  {op,  cit,,  p.  1146) :  "  The  penoi^i 
pupation  is  probably  the  most  hazardous  for  an  insect,  so  far  as  its  active 
external  foes  are  concerned,  it  being  absolutely  helpless  at  this  period  ao^ 
in  a  very  sensitive  state.     The  time  required  for  the  change  is  m^^ 
greater  in  any  one  species  than  for  ordinary  ecdysis   in  the  sam< 
species,  and,  whatever  the  purpose  of  the  change  in  coloration  m«5^ 
it  will  hardly  fail  to  be  noticed  that,  in  general,  all  vivid  colours  an 
subdued  and  entirely  neutral  tints  assumed.'* 

Dealing  with  another,  and  entirely  different,    group  of  butterfly 
larvae,  Bcudder  observes  (op.  ciu,  p.  860)  that  *'  some  shade  of  darl 
greenish-brown  is  a  very  common  ground  tint  of  the  caterp\\\ars  d 
butterflies,  and  these  are  often  longitudinally  striped,  as  is  the  ca# 
with  the  larger  part  of  the  Argynnids,  Vanessids,  etc.     Here,  asb^w^ 
the  stripes  are  more  common  in  the  neighbourhood  of  the  stigmi^ 
line  and  the  dorsal  vessel,  but  they  are  more  commonly  broken  by  the 
varying  intensity  of  the  colours,  and  are  frequently  accompanied  by  ss 
edging,  which  is  but  the  ground  tint  intensified   at   the  border.    ^ 
considerably  greater  variety  is  also  seen  here,  from  the  more  ot  \tf 
definite  arrangement  of  the  differently  coloured  papillae  in  transveis 
lines  across  the  body,  so  that,  by  the  combination  of  these  t'wo  formal 
transverse  and  longitudinal  markings,  almost  any  conceivable  patt^i 
may  arise,  and  one  which  may  be  highly  complicated.      Thus  a  brigl 
coloured  spot  marks  each  segment  of  the  abdomen  above  in  Euranfi 
antiopa,  giving  it  a  very  different  aspect  from   the   pepper  and  9 
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machaon  or  P,  alexanor  may  be  when  on  a  bare  stem  or  othei  oon* 
Bpicuous  point  of  vantage,  in  direct  line  with  the  human  eye,  yet,  when 
on   the  foodplant  and  among  the  foliage,  a  casual  glance  is  raidy 
sufficient  to  discover  them,  and  if  one  wants  them,  one  must  prosecute     1 1^ 
a  close  and  prolonged  search.      Chapman  has  already  noted  (antra,     I  u^ 
p.  64)  that  he  fails  to  see  the  particular  meed  of  protection  giuned     |  r 
by  the  peculiar  aspect  of   the    young  larva  of    Iphiclides  podalirim 
and,    unless    it    be    that    which    it    apparently    bears  to  a  biid's     I  it^; 
dropping,  we  cannot  tell  what  it  is  meant  to  represent;  Chapman     I  g^ 
thinks  that  the  larva  is  much  too  small  in  this  stage  for  this  to     1 1)^ 
be   the  real   explanation    in    this  case ;    yet    one    supposes,   since     I  ^ 
the  same  general  appearance  is  common  to  most  young  Papilionid     I  jj 
larvae,  that   the  value  to  the  young  larva  is  real,  a  vie^  tb&ti  ^     \\\ 
strengthened  by  the  fact  that,  in  some  species,  this  same  appearance, 
or  a  slightly  modified  form  thereof,  has  been  found  effective  almost 
throughout  life,  no  change  of  importance  taking  place  in  its  general 
appearance  until  the  larvae  are  in  their  last  or  penultimate  skin.    This, 
probably,  is  the  answer  to  Chapman's  objection,  viz.,  that  all  the  toiB 
in  the  group  did,  atone  time,  keep  this  appearance  throughout  their  larr&I 
existence,  as  is  the  case  now  mHeradidesy  and  that  this,what  may  be  termed 
generic,  appearance  has  been,  in  some  species,  pushed  back  to  the  advan- 
tage of  special  protective  developmen  t ,  until,  at  last,  the  form  is  only  found 
in  the  first  instar.     In  1,  podalinusy  therefore,  it  now  has,  possibly,  onlya 
shadow  of  its  former  value,  and  Bacot  says  {in  Hit.)  that,  '*at  Martignj, 
in  August,  1906,  the  young  larvae  in  their  first  instar  were  eapeciali^ 
noticeable  to  human  eyes,  when  search  was  made  on  a  species  of  wild 
cherry,  but  less  so  on  blackthorn.     He  adds  that  he  saw  neither  hole^ 
nor  spots  on  the  leaves  of  the  foodplant  that  could  assist  a  cryptic 
scheme,  and  that,  in  this  instar,  the  larva  was  certainly  as  easy  or  more 
easy  to  find  than  that  of  P.  mac.haon  in  the  same  skin.'*     Tbe  appear- 
ance that  makes  certain  butterfly  larvae  bear  considerable  resemblance 
to  a  bird's  dropping  is  not  confined  to  Papilionid  larvae,  and  Scvxddei 
observes  {op.  cit.,  p.  1146)  that  ^*  some  butterfly  larvae  possess  features 
of  a  very  surprising  character,  doubtless  for  the  sake  of  protection 
one  of  the  commonest  of  which  is   the   striking  contrast  between 
creamy-white  and  black,  or  some  other  dark  tint,  which  makes  the 
creature  resemble  the  vermiform  dropping  of  a  bird.     This  is  ttxie  ol 
all  the  American  species  of  Basilarchia,  of  Polygoniu  faunu*^  ajid, 
especially  in  their  middle  stages,  of  several  Papilionid  larvse,  such  vb 
those  of  Eiiphoeades  troUus  and  Heraclides  cresphontes.**      It  is  equallj 
true  of  the  larva  of  Polygonia  c-alhum  and  the  young  larva  of  Papilio 
machaon  in  Britain,  and  the  peculiar  position  usually  taken  up  on  ibe 
stem  or  petiole  of  the  foodplant  by  the  larva  of  the  latter,  andtbe 
peculiar  coiled  position  of  rest  in  the  middle  of  a  leaf  adopted  \)^  &^ 
former,  give  additional  point  to  the  suggested  resemblance.  I 

Little  is  really  known  about  the  larvae  of  the  huge  mass  of  troi^ic&l 
Papilionid  species ;  but  the  studies  of  Edwards  and  Scudder  have  given 
as  some  important  facts  about  the  North  American    species  to  add  to 
those  already  known  concerning  the  European  species.      Bcudder  g'l^^ 
a  brief  review  of  the  changes  that  the  larvae  of  the  f  ortner  undergo  in 
his  Butts,  New  Knglandf  pp.  1284-1241,  and  thus  surainaj:iBeB  his  Iba^ 
(p.  1288) :   ''  There  is  a  somewhat  general  uniformity   of   type  in  the 
earliest  stage  of  larval  life  among  the  Papilionines,  ^w^hilst  there  ^s«il 
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caterpillars  of  their  size,  other  colours  would  be  too  conspicuous  foi 
their  advantage,  and  variation  in  this  direction  would  be  natural. 
Moreover,  it  is   the  colour  reached,   or  partly  reached,  in  seyeral 
different  ways,  as  the  development  of  the  other  types  show ;  ta,  in 
the  other  striped  caterpillar,  Ipkiclidss,  the  stripes  grow  obsolescent 
towards  maturity,  and  leave  the  larva  more  completely  green.   Henc^i 
we  may  trace  several  lines,  to  a  certain  extent  parallel,  along  which 
the    modification    of    Papilionid   larvsB   has  developed,  parallel,  at 
least,  in  that  the  loss  of  the  juvenile  tubercles  has  been  aniveraal, 
though  not  always  complete,  their  loss  being  generally  made  good 
by  lenticles,  and  these  by  spots,  and  sometimes,  by  acceleration,  & 
phyletic  stage  is  set  further  and  further  back,  and  finally,  perhaps, 
crowded  out.      One  of  these  lines,  very  distinct  from  the  othets,  ifi 
found  in   Laertias,  which  has  developed  in  so  high  a  degree  that 
its  juvenile  bristles,  themselves  exceptionally  simple,  are  completely 
lost  with  the  earliest  stage;    so,  too,  are  most  of  the  tubercles ; 
but  here  a  very  curious  change  occurs,  those  which  are  lost  are 
replaced  in  new  positions  by  others  entirely  different,  which  tak^oxi^ 
more  elongated  form,    and  become  more  properly  fleshy  filaments, 
whilst  those  which  remain  assume  also  the  new  development.    The 
dark  and  almost  uniform  colour  of  the  larva  throughout  life,  is  to  be 
explained  probably  by  acceleration ;   it  is  the  mature  colour  thrust 
back  into  the  juvenile  stage,  to  the  obliteration  of  any  trace  oi  &^ 
saddle  which  once  may  have  prevailed  there,  and  is  in  keeping  with 
the  present,  almost  complete,  assumption  of  the  mature  characters «it>\>\x^ 
second  larval  stage.     In  support  of  this  position,  may  be  pointed  oat 
the  fact  that  traces  of  the  saddle  still  exist  in  the  mature  forms  of 
other  filamentous  Papilionid  caterpillars  allied  to  Laertias — OniithopteTa^ 
Menelaides,  etc. — indicating  a  still  larger  development  of  the  same  in 
the  earlier  stages  of  the  types  with  which,  unfortunately,  we  CLi^XioV 
yet  acquainted.     In  Laertias,  then,  the  saddle  has  been  crowded  bacl; 
out  of  existence.     Another  line  of  nearly  as  high  developiueat  v^e  &ii^' 
in  Iphiclides,  where  the  extraordinary  bristles  and  tubercles  are  lost  wit 
the  very  first  stage,  and  maturity  marks  the  second.     Here  again  i 
saddle  appears,  the  only  trace  of  it  left  being  in  the  slight  deepening 
the  colour  in  the  new-born  larva  near  the  extremities  of  the  body  ;  he 
I  conceive  that  the  phyletic  stage  marked  by  the  saddle,  a;xid.  Iottqis 
developed  in  later  stages  from  the  incipient  contrasts  of  the  iirst,  ) 
been  pushed  back  without  invading  the  first  until  it  is  entirely  akv^\ 
A  third  line  is  represented  by  the  remaining  genera,     in  xvhich 
saddle  is  definitely  formed  and  becomes  a  marked  feature  of  the  ear' 
stages,  to  be  lost  only  at  a  comparatively  late  period   of  Yiie,  in 
instance,  Heradides,  not  at  all.      Its  loss,  however,  is  effected  in 
very  different  methods,  as  already  pointed  out,  in  Papilio  aundl  vxi.  \iV:w^  < 
genera,  indicating  lines  along  which  future  strikingly  different  pro< 
may  go  on  with  widely  different  results — in  curious  contrast   wit 
somewhat  similar  results  following  quite  different  lines  i^^liicli  ^ 
in  Iphiclides  and  Papilio.     In  Euphoeades  and  Jasonicici^s    ^we    se 
the  development  of  special  and  complicated  markings  ixoTxi  ^Yie 
spots  which  have  replaced  the  tubercles ;  traces  of  tlie    s&me   i 
seen  in  Heraclides.*' 

As  to  the  value  of  the  bright  colours  presented  by^  ceirtckixi  c 
Papilionid  and  other  larvs,  Scudder  specially  notes     (ojo.   ait. 
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80  well  protected  ;  one  could  usually  detect  a  larva  on  a  stem  at  the       l\ 
£rst  or  second  glance  and  no  amount  of  searching  revealed  any  more.       I  li 


CHAPTER    XIV. 


THB    RESTING-HABIT8    OF    BUTTERFLY    LARV£. 

The  question  of  the  resting-habits  of  butterfly  larvae  opens  up  ft 
series  of  phenomena  connected  with  their  vital  energies  that  are  most 
difficult  of  explanation.     The  resting- habits  cannot  all  be  dealt  with 
under  one  category,  for  there  is  considerable  difference  between  the 
lethargy  following  a  meal,  the  longer  period  of  time  when  preparing 
for,  and  undergoing,  a  moult,  and,  finally,  the  very  long  period  which  some 
butterfly  larvsB  undergo  during  their  hybernation,  when  all  the  active 
functions  appear  to  cease,  and  when  a  larva  makes  scarcely  a  sign  of 
life,  maintaining  for  weeks,  and  months  maybe,  a  fixed  position  from 
which  it  never  stirs  or  moves,  and  this,  during  the  time  which  we 
have  learned  to  look  upon  as  the  most  active  of  all  the  early  stages, 
that  stage  which  is  utilised  not  only  for  eating  so  that  full  growth 
may  be  attained,  but  also  that  material  may  be  stored    lor  tide 
metabolism  of  the  pupal  stages  and  the  formation  of  the  imago. 

The  simplest  of  these  resting-habits  is  that  which  takes  place  after 
a  larva  has  eaten  a  meal.     Possibly  all  butterfly  larvee  do  this,  and 
the  position  that  they  take  up  during  this  period  is  so  important,  that 
it  may  be  said  that  it  is  to  meet  their  requirements  for  protection  at 
this  time   that  the  various  schemes  of  protective   resemblance  in 
butterfly  larvsB,  probably  slightly  different  in  each   individual  case, 
have  been   brought  about  and   perfected.       Some   hide    themselves 
beneath  a  leaf,  e,g,y  Ruralis  betulae,  where  the  larva  looks  like  a  spot 
of  sunlight  from  beneath  ;    or  they  crawl  down  to  the   stem  of  the 
plant  as  in  the  case  of  Anthocaris  belioy  or  Eucldo'e  cardamines^  where 
they  become,  with  their  lines  and  markings,  a  part  of  the  stem,  ot 
they  choose  an  exposed  position,  as  in  the  case  of  Charaxea  jasius^  when 
it  is  protected  by  its  general  resemblance  to  its  surroundingB.     Th^ 
latter  species  spins  a  silken  carpet  on  the  upper  surface  of  a  leaf  on 
which  to  rest,  going  to  neighbouring  sprays  for  food,  and  returning  to 
the  silken  pad  to  rest,  basking  a  good  deal  in  the  sun  during  the  day, 
not  changing  its  station  often,  sometimes  probably  not  at  all  during 
the  whole  of  the  larval  life.     Its  scheme  of  general  cryptic  coloration 
is  excellent  (Ent.  Recy  ix.,  p.  198).     The  value  of  thus  retiring  during 
the  period  of  digestion,  and  the  importance  of  the  position  they  take 
up  when  thus  at  rest,  are  self-evident,  for  it  is  whilst  the  larva  is 
moving  about  that  it  is  in  most  danger  from  its  many   enemies  and, 
conversely,  it  is  safest  when  hidden  and  at  rest.    The  fact  that  a  large 
percentage  of  butterfly  larvsB  feed  only  at  night,  and  rest  hidden  during 
the  whole  of  the  day,  suggests  an  even  enhanced  measure  of  protection 
to  such  larvae,  during  these  daily  resting-periods ;  thus   the  larvs  of 
Laeoaopis  rohoru  rest  during  the  day  time,  huddled   up  close  tosrether 
on  the  shady  side  of  the  stem  of  an  ash,  near  the  ground     and  onh 
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of  E,  ida  and  E.  pasiphae  often  leaving  the  foodplant,  and  concealing 
themselves  under  dead  leaves  or  twigs  close  to  the  grass,  sometimes 
quite  on  the  ground.  Of  other  butterfly  larvae  that  feed  by  night,  iind 
rest  hidden  during  the  day,  one  may  notice  those  of  Tfiais  polyxena  m. 
cassandray  and  Thais  rumina  var.  medesicaste,  which,  during  theday,reBk 
concealed  on  the  underside  of  leaves  of  their  foodplant  or  those  of 
other  plants  growing  near  their  food ;  the  larva  of  Thais  medmcasU^ 
in  its  last  stage,  often  hides  under  stones  around  the  roots  of  its  food- 
plant,  or  amongst  the  stones  of  walls  out  of  which  the  plant  sometimes 
grows.  Our  own  impression,  too,  is  that  the  larvaa  of  Pyrameis  carditi 
and  P.  atalanta  also  mostly  feed  by  night,  remaining  practically  still 
during  the  day,  but,  as  both  the  resting  and  feeding  is  done  within 
their  tents,  it  is  difficult  to  make  certain  that  this  is  so.  Sich  observes 
that  captive  larvte  of  P.  cardui  were  several  times  observed  feeding  by 
day  within  their  tents. 

We  have  already   noted  that  certain   larvse  choose  an  exposed 
position  on  which  to  rest  between  their  meals,  and  have  instanced 
the  larva  of  Cliaraxes  jasius  (antea,  p.  72),  and  it  is  interesting  farther 
to  note  that  the  larva  of  this  species  feeds  naturally  by  night,  in  spite 
of  its  exposed  position  of  rest  by  day.     With  regard  to  this,  Chapman 
observes  that  the  larva  of  Cjasius,  **  between  its  meals,  rests  on  the  upper- 
surface  of  a  leaf,  or  of  several  leaves  fastened  together  by  the  silken 
carpet  with  which  it  clothes  their  surface,  and  which  is  necessary  to 
give  it  a  firm  foothold,*'  etc.,  Powell  adding  that  the  meals  are  teJ^w 
by  night  and  are  of  comparatively  short  duration  ;  whilst,  the  larva  of 
Basilarchia  archippusy   Scudder  says,  "eats  the  nearest   bit  of  the 
leaf  on  which  it  finds  itself,  down  to,  but  not  including,  the  midrib, 
first  on  one  side  and  then  on  the  other,  retiring  near  the  tip  of  the 
midrib  to  digest  it ;  it  takes  its  subsequent  meals  in  the  same  "^^f 
moving  with  excessive  deliberation  along  its  narrow  path,  and  retarniog 
always  to  the  same  spot.     On  this  perch,  it  cannot  be  seen  from  beloW) 
and,  from  the  sides  and  above,  seems  almost  or  wholly  a  part  of  the 
denuded  mibrib  to  which  it  clings,  more  particularly  when  the  leaves 
are  set  in  motion  by  the  wind,  as  they  usually  are  on  the  trees  on  which 
it  feeds,  particularly  in  the  case  of  the  aspen."     The  resting-habit  of 
the  larva  of  Charaxes  jasius  is  closely  paralleled  by  that  of  Apatura  irisi 
which  covers  a  leaf  of  sallow  with  silk,  on  which  to  rest  when  not 
feeding ;   when  thus  resting,  its  head  points  towards  the  leafstalk. 
Feeding  takes  place  much  of  tener  by  night  than  day,  the  larva  quitting, 
for  this  purpose,  the  silk-covered  leaf,  to  take  a  rapid  meal,  and  retam- 
ing  again  to  the  same  place  to  rest  (Buckler).     The  larva  of  Iphid\Ai% 
podaliritis  also  appears  to  feed  almost  entirely  by  night,  and  to  rest 
exposed  after  feeding,  often  returning  to  take  up  the  same  position  on 
a  stem  or  branch  to  rest  between  its  meals ;  this  position  is  usually 
well  up  on  a  branch,  where  its  colour  and  resemblance   to  a  leaf 
make  it  very  difficult  to  see,  without  pulling  down  and  examining  the 
branch  closely. 

Most  larvae  of  Papilionids,  however,  feed  by  day,  but  none  the  less 
take  up  a  very  definitely  exposed  position  on  their  foodplant,  between 
meals,  e»g,,  the  larvae  of  Papilio  machaon,  P.  alexanor,  and  JP,  hospiton^ 
and  Scudder  notes  that  the  caterpillars  of  some  of  the  Nearctic  Papilionids 
have  a  favourite  place  of  repose  to  which  they  retire  after  every  meal, 
and  which  they  carpet  with  silk,  the  larvae  resting  upon  the  middle  ot 
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their  tents  during  both  their  feeding-  and  resting-periods.  Of 
these  two  species  Scudder  says,  *^  the  larv83  remain  within  their 
dwellings,  eating  away  the  leaves  that  form  them,  until,  having 
practically  destroyed  them,  they  are  obliged  to  leave  them  and  con- 
struct others;  whilst  many  of  the  gregarious  species,  e.g.,  the  Melitseids, 
Yanessids,  etc.,  utilise  their  common  webs  as  feeding-places  and 
hiding-places  combined,  continually  extending  their  homes  to  take  in 
new  leaves,  which,  when  partially  eaten,  become  absorbed  in  the  ever- 
growing mass  of  half -eaten  leaves  and  f  rass  which  the  web  encloses.  The 
larv8B  of  ''  skippers  *'  also  hide  in  specially  prepared  chambers  between 
the  times  at  which  their  meals  are  taken."  Of  the  Yanessids,  Powell 
notes  (in  litt,)  that  **  the  young  larvse  of  many  species  live  and  hide  in 
webs,  but  when  half-grown  they  rest  exposed  in  groups,  the  members 
of  a  group  feeding  by  day  and  resting  almost  simultaneously;  later  on, 
they  scatter  to  a  considerable  extent,  and  especially  is  this  noticeable  in 
Vanessa  io  and  Aylais  urticae;  the  larva  of  Polygonia  egea  also  feeds 
by  day,  resting  exposed  between  its  meals,  whilst  those  of  Mdiia^ 
aurinia  and  M,  cinada  live  when  young  in  a  web,  feeding  outside  and 
resting  and  sunning  during  the  day,  and  seeking  the  shelter  of  the  web 
in  bad  or  cloudy  weather,  and  at  night ;  when  older  they  still  feed  by  day 
and  rest  on  stems  of  their  food  plants,  etc.,  fully  exposed,  whilst  the 
larvae  of  3/.  didyma  and  M.  deimie  also  feed  by  day,  exposed,  but  usually 
hide  during  the  resting-periods  between  their  meals  on  the  undersides 
of  leaves." 

The  second  resting-period  of  butterfly  larvsB  to  be  noticed  is  that 
connected  with  the  exuviation  of  the  larval  skin.    This  is  often  a  most 
exhausting  process  and  considerable  care  is  exercised  by  the  larvie  in 
the  choice  of  a  suitable  place  for  the  purpose,  so  that,  whilst  the  larva 
is  in  the  tender  stage  of  a  new  skin,  accident  shall  not  befall  it,  nor 
shall  it  be  conspicuous  to  the  enemies  always  ready  to  devour  it. 
Hence,  after  a  larva  is  fullfed  in  a  certain  stage,  a  place  of  safety  has 
to  be  sought,  and  a  silken  platform  spun,  in  which  the  prolegs  are 
securely  fixed,  so  that  no  injury  due  to  slipping  or  falling  may  take 
place.     Usually  this  resting-period  lasts  from  two  to  three  days,  during 
which  time  the  new  larval  skin,  and  its  attendant   structures,  are 
formed  beneath  the  old  skin,  the  lubricating  fluid  between  tbem  is 
developed,  and  the  flnal  process  of  exuviation  and  after-rest,  during 
which  the  skin  is  hardening,  take  place. 

The  period  of  rest  varies  in  connection  with  each  moult,  and  usually 
takes  much  longer  in  cool  weather  than  in  warm.     Thus  the  larva 
of  Charaxes  jasius  rarely  occupies  more  than  two  days  in  moulting 
during  summer,  whilst,  in  winter,  it  falls  little  short  of  a  week.     The 
larva  of  Krehia  zapateriy  at  its  1st  moult,  occupied  from  January  Slst 
to  February  6th,  1906,  whilst  for  the  4th  moult,  in  April,  it  occupied 
only  four  days.     The  first  moult  of  Papilio  machaon  takes  fully  two  or 
three  days,  the  later  moults  perhaps  a  little  less,  the  larva  of  Papilio 
alexanor  occupies  on  an  average  about  two  days  (Powell)  ;  the  moults 
of  Pontia  daplidice  are,  as  a  rule,  very  rapid ;  one  larva  settled  down 
at  noon,   September  9th,  1906,  moulted  10  a.m.,    September  10th, 
1906,  and  started  to  feed  about  noon,  in  no  case  did  any  moult  for 
this  species  occupy  48  hours,  and  a  larva  spun  up  for  change  on  one 
day  had  always  moulted  before  the  expiration  of    the  following  day 
(Sich) ;  the  8rd  moult  of  a  larva  of  this  species  occupied  only  one  day, 
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hour.  In  other  cases,  this  period  is  a  much  longer  one.  Thus  we 
note  that  larvaB  of  Enodia  hyperanthus  remain  in  the  resting  quiescent 
stage  preceding  pupation  fully  a  week  {EnU  Rec,  viii.,  p.  166),  wliilst 
Buckler  records  that  four  days  elapse,  from  the  time  that  the  larvse  of 
Pararge  egeria  lose  their  longitudinal  lines  and  become  pale  in  tint, 
until  pupation  takes  place.  Larvce  of  Colias  edusa,  spun  up  on 
October  15th,  1877,  did  not  pupate  until  October  22nd,  and  larvse  of 
Celastrina  argioluSf  fullfed  on  June  20th,  changed  colour  at  once,  but 
did  not  pupate  until  June  26th,  whilst,  in  the  autumn,  a  larva  of  this 
species,  fullfed  on  September  10th,  fixed  itself  on  September  18tb,  boi 
did  not  pupate  until  September  17th,  the  resting-period  lasting  in 
this  case  fully  a  week. 

The  resting-period  of  some  other  butterfly  larvse,  in  the  quiescent 
stage  preceding  pupation,  is  really  very  remarkable,  and  may  extend  to 
as  much  as  five-sixths  of  the  whole  period  of  the  individual  life. 
Others  have  a  long  period,  without  being,  however,  so  excessive,  e-g.^ 
larvae  of  Hesperia  vialvae,  fullfed  at  the  end  of  August,  lie  nearly 
quiescent  for  a  period  of  about  three  weeks  before  the  cocoon  is 
spun  and  pupation  takes  place  (see  antea  p.  282),  although  Sich  notes 
that,  once  the  cocoon  is  spun,  pupation  takes  place  in  three  days 
(antea  p.  240).     The  larvae  of  ^isoniades  tages  are  fullfed  at  the  end  of 
July,  when  they  spin  their  cocoons,  and,  in  this,  which  serves  as  a  hyber- 
naculum,  lie  quiescent  all  the  winter  and  spring,  pupating  in  April  and 
May.     The  larvaB  of  Cydopides  palaemon,  spin  their  cylindrical  sheat\i- 
like  cocoons  in  mid-October,  and,  like  the  larvaB  of  Nisoniades  tfiges,  use 
these  for  hybernacula,   pupating    therein    the  following   March  or 
April.     Most  remarkaUe,  however,  is  the  larva  of  Cupido  minima^ 
which,  fullfed  at  the  end  of  July,  takes  up  a  position  where  it  is  well 
out  of  sight,  and,  practically  without  movement,  remains  in  this  place 
until  the  end  of  May  or  commencement  of  June  in  the  next  year, 
when  pupation  takes  place  after  a  larval  resting-period  of  fuU^  ten 
months. 

It  was  intended  to  deal  also  with  the  larval  resting-habits  known 
as  aestivation  and  hybernation,  but  these  must  form  the  subject  of 
another  chapter. 
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androconial  cells  are  situated  in  certain  Urbicolines.  (3^  The  brush  of 
bairs  sometimes  developed  in  the  (^  s  on  the  hindmost  tioise.  (4)  The 
metasternal  appendages,  the  ''  postpectus  "  of  Eirby,  developed  on  the 
venter  of  the  thorax.  (5)  The  '*  abdominal  fossa,'*  a  more  or  less 
extensive  excavation  on  the  side  of  the  anterior  abdominal  segments. 
It  is  to  be  noted  that  the  presence  or  absence  of  these  characters 
appears  to  be  somewhat  capricious.  The  3"  s  oi  some  apparently 
closely-allied  species  have,  whilst  others  have  not,  the  costal  fold,  and 
the  same  is  true  of  the  discal  androconial  cell,  e,g,,  Nisoniades  tages 
has,  and  the  allied  marloyi  has  not,  a  costal  fold. 

The  superfamily  is  generally  known  as  the  HesperiideSf  a  name 
derived  from  the  Fabrician  Hesperia,  but  it  is  difficult  to  understand 
why  the  much  older  Linnean  name  has  been  passed  over,  for,  in  1758, 
Linn^  separated  (Syatema  Natin-ae,  xth  ed.,  p.  482)  the  smaller  butter- 
flies— hairstreaks,  blues,  coppers  and  skippers — under  the  title  Plebeiij 
and  further  subdivided  (op,  oif.,  pp.  482,  484)  them  into  the  RuraUt 
and  Urbicolae,  the  latter  being,  even  at  this  time,  absolutely  restricted 
to  the  "skippers."      Pallas,  in  1771,  Fabricius,  in  1776,  1781  and 
1787,  and  Esper,  in  1776,  maintained  the  Linnean  name.     In  17B0, 
Goeze  called  them  the  Urbicolae,  and  in  1781,  Barbut,  using  Vrbirola 
in  a  truly  modern  generic  sense,  fixed  the  type  of  the  genus  as  comma^ 
Linn.,  no.  266,*  whilst,  in  1788,  Borkhausen  subdivided  the  Linnean 
Hurales  into  the  Suhcaudati  (hairstreaks),  lintili  (coppers),  and  Polyoph- 
thalmi  (blues),  keeping,  however,  the  Linnean  name  Urbicolae  for  the 
skippers,   whilst,   more  important   than    all,   Fabricius    himself,  in 
separating  the  Linnean  Plebni  from  the  rest  of  the  butterflies,  and 
renaming  the  group  [FmU  Syst,,  iii.,  p.  258),  in  1793,  Hejtpen^i,  retained 
the  Linnean  subdivisions,  calling  the  blues,  etc.,  the  Ueaperia-RiiraUi, 
and  the  skippers  the  Heaperia-  Vrbicolae,     So  far,  therefore,  as  Linne's 
group  names — Papilioy  Nymphalin,  Plebeius^  Ruralis,  Urhicola,  etc. — 
have  any  classificatory  and  nomenclatorial  value,  it  is  clear  that  the 
"  skippers  "  must  be  called  the   (-rbicolides,  and  its  typical  genus,  of 
which  Barbut  named  comma,  Linn.,  no.  266,  the  type,  Urbicola. 

In  1798,  Cuvier  fixed  (TabL  Elem.y  p.  588)  jualcae,  Linn.,  as  the 
type  of  Hesperia,  Fab.,  although  it  may  be  further  noted  that 
Fabricius*  later  action  (Illiyer  Mayazin),  in  1807,  shows  conclusively 
that  he  did  not  consider  the  Vrbicolae  of  Linn^  a  typical  section 
of  his  comprehensive  group  HeHperia,  for  he  himself  restricted 
the  name  to  a  group  of  blues,  of  which  boeticwt  is  one  of  the  best- 
known  species,  creating  Thymele  and  Pamphlla  for  the  skippers,  and 
dropping  the  hitherto-used  Urbicola  altogether. 

It  is  remarkable  that,  besides  the  unanimity  with  which  the  early 
authors  used  the  Linnean  name,  Urbicola^  for  the  skippers,  there  was 
really  no  attempt  to  classify  them  until  Hiibner  did  so  in  1816.  In 
1^01,  Schrank  renamed  {Fauna  Boka,  ii.,  pt.  1,  p.  167)  the  Vrbicolae 
of  Linn6,  Erynnis  (including  malvae  (alceae),  fritillutn,  ^^f^^Sy  comtna, 
Wieay  speculum),  and,  in  1806,  Latreille  {Hist.  Nat.  Crust,  et  Ins.) 
called  them  Hesperia,  carrying  out  for  the  first  time  Cuvier's  restriction 
of  Fabricius'  name  for  Linux's  Plebeii,  and  divided  them  into  two 
groups — 

*  It  is  unfortunate  that  Barbut  after  fixing  the  type  of  Urbicola  aa  comma, 
Linn.,  no.  256,  described  and  figured yiara  (tfiaumas)  as  comma,  a  blander  that  does 
not,  however,  vitiate  his  action  in  fixing  comma,  Linn.,  as  type. 
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iLary  upright  egg.  In  separating  the  Hesperiids  and  Astycids 
(Urbicolids),  Scudder  notes  many  points  of  difference,  the  chiel  ol 
which  he  describes  as  follows: — *'In  the  <^  Hesperiids  the  posterior  I    i 

extremity  of  the  alimentary  canal  is  protected  beneath  by  a  corneous  |  ^\ 

sheath,  which  extends  beyond  the  centrum  or  body  of  the  upper  pair 
of  abdominal  appendages,  sometimes  nearly  to  the  extremity  of  the  I  ^| 

appendages,  carrying  the  vent  beyond  the  centrum,  whilst  in  the  \  W 

Astyvi  the  extremity  of  the  canal  is  not  protected  by  any  extruded 
sheath,  but  opens  at  the  very  base  of  the  inferior  wall  of  the  centrum  " 
{BulL  Buff.  Soc.  Nat.  Sri.,  i.,  196). 

To  the  two  groups  here  suggested  Scudder  has  since  accepted  a 
third,  called,  by  Mabille,  Pyrrhopyijiniy  from  the  PyiThopyf^ae  of 
Hiibner  {Verzeichniss,  p.  102).  These  three  main  groups,  evidently  of 
full  family  value,  are  defined  on  their  imaginal  characters,  as  sub- 
families, by  Watson  (Pmc.  Zool.  Soc.  Land.,  1898,  pp.  9  et  seg.)  as 
follows  : 

I.  PYRRHOPYoiNiE. — A  Well-marked  group  of  closely-allied  genera  confined 
entirely  to  the  New  World ;  readily  recognised  by  the  large  blunt  club  to  the 
antennae,  which  is  a  constant  character.  The  cell  of  the  forewing  invariably  ver^ 
long,  more  than  two-thirds  the  length  of  the  costa.  Nervure  5*  of  the  forewing 
usually  nearer  to  4  than  6.     At  rest  all  the  wings  extended  horizontally. 

II.  Hesp£biin;g. — Includes  all  species  with  a  costal  fold  in  (f  ;  all  speciep  In 
which  nervure  5  of  the  forewing  is  nearer  to  6  than  to  4,  and  all  species  which  rest 
with  their  wings  extended  horizontally.     Some  few  species  rest  with  their  wings 
raised  above  the  back,  but  these  are  very  few  and  can  invariably  be  recognised  by  \ 
the  costal  fold  or  by  some  other  character,  also,  in  a  considerable  number  of  genera  > 
in  which  the  cell  is  more  than  two-tbirds  the  length  of  costa,  nervure  5  is  usually              I 
slightly  nearer  to  4  than  to  6,  occasioned  by  the  upper  angle  of  cell  being  produced  |^ 
and  the  middle  discocellular  consequently  elongated.     These  genera,  however,  are 
readily  recognised  by  the  length  of  the  cell  as  in  the  Pamphilinae^  where  it  is  only 

in  a  very  few  well-marked  genera  that  the  cell  exceeds  two-thirds  of  the  costa. 
The  antennte  almost  without  exception  end  in  a  fine  point,  and,  in  the  few  genera 
in  which  this  is  not  the  case,  the  cell  is  invariably  short. 

III.  Pamphilin£. — Includes  all  species  with  a  discal  band  on  the  forewing 
of  the  (T  ,  and  all  species  in  which  nervure  5  of  the  forewing  is  nearer  to  4  than  to 
6,  with  the  exception  of  those  noted  above.  When  in  a  complete  state  of  repoee 
all  the  gpecies  of  this  group  rest  with  then*  wings  raised  over  their  backs ;  but 
when  only  sunning  themselves,  in  many  species  the  forewings  are  elevated  and  the 
hindwings  depressed.  The  cell  of  the  forewing  is  almost  invariably  less  than 
two-thirds  the  length  of  the  costa,  and  the  antenme  almost  invariably  end  in  a 
fine  point. 

Of  these  we  have  species  belonging  to  the  last  two  groups  in  the 
British  Islands. 

In  order  to  obtain  a  clear  idea  of  the  names  rightly  applicable  to 
the  various  genera,  we  have  made  a  first-hand  study  of  the  subject 
with  the  following  result.  We  have  not  given  all  our  results,  but  the 
fixing  of  the  types  of  the  following  Urbicolid  genera  appears  to  be  of 
importance  to  the  students  of  the  Palwarctic  fauna  : 

1758.  Urbicola  [Linne] ,  Barbut. — Type  fixed  in  1781  by  Barbut  as  coinma 
Linn.  * 

1793.  Hespkria,  Fab. — Type  fixed  in  1798  by  Cuvier  as  malvae^  Linn. 

1801.  Erynnis,  Schrk. — Type  fixed  in  1820  by  Oken  as  tilceae^  ^sp.imalrae 
Schrank).  »        *'•  v  » 

1806.  Urbanus,  Hb. — Malvae,  Hb.  (=saZcea^,  £sp.),  the  only  species  mentioned 
and  therefore  the  type.     Consequently  falls  before  Erynnis^  Schrank.  ' 


*  The  nervures  are  numbered  from  the  lower  part  of  wing  upwards 
1  being  the  anal  nervure  (the  nervure  from  base  to  anal  angle  of  wine)         '  nervui* 


lena'  restriction  ot  1850,  is  ultra  viret.] 
185J  by  Stepheoa  to  thaamai.  Hufn., 
-  col.  TkyiiKliniu),     Under  the  same 

cteoH,  Itott. 
—nuu,  Hufn.,  and  a,  M3.  species,  the 
I  oonBnaed  in  1893  b;  Watson. 
Coleoplera(Stev.,  1806). 
ed  in  1B36.  b;  Boisduval  under  this 
ird.  in  1816;  the  name,  therefore. 


r:ji^§>b  l^eref  ore 


1840   bj   Blanohard   to  maivat, 

Linn.).     "Anon,"  in  1141,  ii 

s  the  type.      Falls 


at  lor  Thyiailicm.  Rh.      The  misspellinjj 
a  WAS  cit«d   an  the  type.      Fulls    betara 

AV^.  l£|a.;gj|{A^^r  alctae.  Esp..   aUheac.  Hb.  nnd  lava- 
l|&M&alsii;aKjlgEti^T'pe  of  EnjiinU.  befnre  which  it  tnlls,  &11 

«^^P^|^H||*5gWBed    to    replnce    SUropes,    Bdv.,    pre- 
g&A§^  TO^W^5'i*B?^^  palaemuti,  Pallas.     It  falls,  therefore. 

'■    _  i^Q^^t^iSf^fSlU&ogical  structure  of  the  Urbicolida 
ti  "  iKC*^*^*fll*^*<*lo* t'>3  headings  of  egg,  larva,  pupa.. 
"»  ■"    M  •ST,!S'»«LW-™-*lnjy,jgj,   cooaiderably.     In   its   more 
™fl  as  being  rather  more  than  hemis- 
ai.     This  deacription  would  tit  very 
Kline)  egg,  e.'j.,  the  group  to  wliicb- 
Van«s    belong,  but  it  fftila  for    tbe 
^e«>ena  maUae  and  Ni«onM''f  '«;/«". 
.   -«"«r^--.-  .*,^blance  to  the  Nymphalid  fomn  ot 

rA^^g^P^aen  th..B  three  1«™' »'  '.S^thii 
\,^  ;P1£S\S^|e4w  characteristic,      ii.       r     ^^  mtacli 


86  BRITISH   BUTTBRFUBS. 

mesothorax    to    8th    abdominal,   marked    subspiracalar  flange,  the. 
generalised  nature  of    the  secondary  hair-clothing,    the  specialised 
nature  (or  obsolescence)  of  the  tubercles  and  tubercular  setie,  and  the 
hiding  habits  it  affects,  forming  silken  tubes  in  which  to  conceal  itself 
whilst  feeding.     Here  again,  however,  there  are  considerable  differences 
in  structural  details,  and  these,  apparently,  of  a  most  important  nature, 
although  at  present  little  understood.     Some  of  these  peculiarities  are 
(1)  the  spiracle-like  tubercles  known  as  lenticles,  (2)  the  arrangement  of 
the  booklets  of  the  prolegs,  and  (8)  the  ''white  scaly  excrescences" 
developed  on  the  7th  and  8th  abdominal  segments  in  certain  Urbicoline 
(Pamphiline)  larvaB.  Of  the  **  lenticles,"  Chapman,  in  describing  the  larva 
of  Erynnis  (Spilothyriis)  lavathei'ae,  notes  (/rJwt.  Rev,,  xv.,  pp.  298-800) 
that  <'  these  lenticles  may  represent  the  true  tubercles,  but  by  no  means 
certainly  so.     On  the  abdominal  segments,  on  the  1st  subsegment, 
a  little  outside  the  mediodorsal  black  line,  is  a  raised,  dark  chitinous 
circle,  without  any  hair,  and  looking  almost  exactly  like  a  spiracle ; 
this  might  be  tubercle  i.     On  the  yellow  lateral  flange,  at  its  most 
prominent  portion,  a  little  in  front  of  the  middle  of  the  segment,  is 
another  exactly  similar  chitinous  ring,  but  paler,  Le,,  brownish  in 
colour.     These  from  their  form,  colour  and  position,  might  easily  be 
supposed  to  be  the  spiracles,  but  are  perhaps  tubercle  iv.     A  single 
similar  circle  is  found  on   the   left    side    of    the    2nd    abdominal 
segment,  above  and  in  front  of  the  spiracle,  which  might  be  iii,  but 
no  other  exists  in  this  position  on  any  other  segment.     The  lenticles 
that  appear  to  represent  i,  and  are  on  the  1st  subsegment  of  the 
abdominal  segments,  exist  on  the  2nd  subsegment  of  the  meso-  and 
metathorax."     Reference  to  our  detailed  descriptions  of  the  larvae  of 
the  British  species  should  be  made,  where  other  facts  relating  to  these 
peculiar  structures  may  be  noted.     In  the  abdominal  prolegs  of  the 
larva  there  are  some  structural  variations  in  the  booklets.     In  other 
butterfly  larvae  the  hooks  exist,  as    in  the  Macro -Heterocera,  only 
along   the   inner   margin   of    the   originally    circular    pad.     In    the 
Urbicolids  the  circle  of  hooks  usually  remains  in  the  adult  larvae,  as 
in  the  Micro- Heterocera.     In  some  species,  for  example,   (^yclopidet 
'palaemon,  there  is  a  simple  circle,  or  rather  an  oval,  with  a  gap  on 
the  inner  side;    but  in   many   of   the  species,   chiefly    aixiong   the 
Urbicolids  (romma,  sylvanwiy  etc.),  there  is  a  complete  circle,  repeated 
in  three  rows,  the  outer  row  having  the  smallest  hooks.      This  latter 
form  is  met  with  elsewhere  only  in  Hcpialid  larvae,  and  is,  therefore, 
a  very  archaic  form  of  proleg.     Taking  Krynnia  lavatherae  as  a  type  of 
the  Hesperiine  larva.  Chapman  notes  that  the  inner  posterior  margin  is 
furnished  with  numerous  hooks,  apparently  alternating  in  two  sizes  * 
round  the  anterior  margin  they  become  much  more  sparse,  so  that* 
from  the  middle  of  the  anterior  to  the  middle  of  the  outer  marffin 
they  can  be  easily  accounted  as  being  five,  hence,  on  the  outer  and 
back  margins,  for  about  one-fifth  of  the  circumference,  they  are  quite 
wanting.     The  anal  prolegs  form  a  disc  of  three-quarters  of   a  circle 
the  chord  of  which  forms  its  posterior  border;    this  border  has  no 
hooks,  the   rest  carries  hooks,  the  outer  half  ten    large    ones   and 
intermediate  smaller  ones ;  on  the  inner  half  they   are   much  more 
crowded  and  numerous.**     The  most  remarkable  structures  presented  bv 
the  lar\'aB  are  the  "  white  scaly  excrescences  "  which  are  present  in  th 
larvae  of  most  Urbicolids  (Pamphilids).  These  usually  snow-white  nat  h  * 
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(Ent.,  xxxvi.,  pp.  228-280),  and  the  differences  they  present  are  very 
interesting.     He  describes  them  as  : 

1.  **  PlumulflB  subulatsa"  or  "Bristle  plumoles,**  in  which  the  end  is  prodaoed  I  ^i 


[ 


'Cfl 


into  a  single  bristle.     Found  in  the  costal  fold  in  Heaperia  malvae, 

2.  "Plumulte  capillares  *'  or  "  Hair  bristles,*'  slender,  fine  as  a  hair,  obtuse 
at  end.    Found  in  costal  fold  of  NUoniades  taget  [also  on  upperside  of  wings  of  I   ^u 
many  Lyosnid  species] .  |  %i 

3.  **  PlumulsB  articulated"  or  **  Jointed  plumules,*'  slender,  nearly  smooth, 
divided  into  many  joints,  easily  separable  from  one  another.  These  are  the 
remarkable  scales  which  are  so  closely  packed  together  in  the  ^  discal  sacs  of  the 
true  Urbicolids  (Pamphilids),  e.g.^  Urbicola  comma. 

The  '*  tibial  epiphysis/'  to  which  reference  has  already  been  made, 
appears  to  be  a  very  marked  character  in  some  genera,  variable  in 
others,  being  present  in  some  species  and  absent  in  closely  allied  ones, 
whilst  it  is  even  said  to  be  present  in  some,  and  wanting  in  other, 
individuals  of  the  same  species,  ^.//.,  Abantis  tettensis.  It  may  here  be 
noted  that,  although  the  terminal  and  median  spurs  are  usually  present 
on  the  hind  tibiae,  the  pair  on  the  middle  tibiaB  is  sometimes  absent. 
Watson  considers  this  character  to  be  usually  of  generic  value, 
although,  in  certain  Cyclopidines,  he  holds  the  presence  or  absence  to 
be  of  specific  value  only. 

The  antennae  vary  much,  the  apical  portion  being  markedly  different 
in  shape  in  diflferent  groups.  The  club  may  be  "hooked"  when  its  terminal 
portion  is  bent  to  less  than  a  right  angle  with  the  remainder  of  the 
club,  or  "  sickleshaped  "  when  the  whole  of  the  club  is  evenly  curved 
and  not  abruptly  angled,  or  "bent  "'when  the  club  is  abruptly  angled 
but  not  hooked.      Jordan  describes  (rir/e  Knt.  Record,  xi.,  p.  86)  four 
different  kinds  of  special  organs  and   structures  as  being  present  on 
butterfly    antennae,    viz,,    "scales,"    "fine    sense-hairs,"    **  setiferous 
punctures,"  and  "sense-bristles."  He  also  draws  particular  attention  to 
the  special  "  form  of  antennaLjoints."    His  summary  of  the  characters 
presented  by  the  Urbicolid  (Hesperiid)  (aenn,  lat,)  antenna   reads  as 
follows: — "A  typically  Hesperiid  character  is  the  ventral  widening  of 
the  joints  of  the  club,  giving  it  the  well-known  hook  of  that  family. 
The   joints   are   cylindrical,  without   raised   lines   or   grooves.     The 
scaling  is  very  extended,  covering  the  whole  dorsum  except,  in  rare 
instances,  the  last  joint ;  the  ventral  surface  is  also  scaled,  except  a 
greater  or  less  portion  of  the  club.     There  are  no  setiferous  punc- 
tures, the  bristles  appear  to  he  typically  on  the  non-scaled   area,  a 
transverse  row  of  seven,  usually  apical,  but  may  be  reduced  even  to 
two  lateral  ones."     Chapman  observes  {loc,  cit,,  p.  128)   that  *'  the 
Urbicolids  (llesperiids),   in   preserving   a   very  complete   coating   of 
scales,  are  only  illustrating   their   relationship  to   the   earliest   lepi- 
doptera.     There  is  much  reason  to  believe,  on  antennal  evidence    that 
the  Lycaenids  and  Urbicolids  originated  in  a  common  ancestor   before 
either  group   was  clearly  defined,  in    which   the  terminal    antennal 
joints  probably  possessed  dorsally  both   hairs   and  scales.      On    the 
Hesperiid  antenna  the  hairs  vanished,  the  scales  persisted  ;    in  the 
Lycienid   antenna   the   scales   disappeared   and    the    hairs    persisted 
Chapman  thinks  that  the  ancestral  Lycaenid  had  scales   on    the  dorsal 
aspect  of  the  terminal  joints,  and,  in  fact,  all  over  the  ventral  surface 
also,  whilst  there  seems  nothing  to  prevent  the  hypothesis  being  held 
that  the  dorsal  hairs  have  maintained  their  position  right   throuffh 
from  the  scaleless  antenna  of   the   non-lepidopterous    ancestor    Mid 
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peria  {Syrichtus)    alveus  in  one  such  patch  of  not  more  than  a  foot 
square.     Most  of  the  British  species  are  common,  or  locally  abundant. 
Hespenu  malvae  abounds  in  woods,  fields,  and  on  grassy  banks  in  May 
and  early  June,  and,  at  the  same  time,  Nimmiades  tages  is  to  be  found 
on  chalky  and  limestone  hillsides,  openings  in  woods,  etc.,  among 
bird's-foot  trefoil.     At  the  end  of  May,  in  early  seasons,  the  abundant 
Atiffiadea  sylvarius   makes   its   appearance,   and   the  local    Cyclopides 
palaemon  abounds  in  a  few  localities  in  Lincolnshire,  Northampton- 
shire, etc.     In  July,  Adopaea  fiava  {thaumas)  appears,  and  the  more 
local  A.  lineola  abounds  in  some  localities,  favouring,  apparently,  in  our 
islands,  the  southeastern  seacoast,  whilst  at  the  same  time  the  allied 
Thymelicus  actean,  even  more  local,  is  confined  to  the  steep  slopes  of 
the  southwestern  seacoast.      Ln  August,   Urbicola  comma  is  common 
locally   on    chalk    and    limestone    formations,   whilst,    occasionally, 
second- brood  specimens  of  Nisoniades  tayes  appear  in  warm  seasons. 
If  the  collector  want  Thymelicus  acteoriy  Adopaea  lineola  and  Cyclopides 
palaemofif  he   must   of   course   visit  their  special  haunts,  otherwise, 
in  the  more   favourable  British  localities,  he  may  reasonably  hope 
to  take  the  others,  if  he  collects  pretty  widely,  in  his  first  or  second 
season. 

The  superfamily  has  a  world-wide  distribution,  but  the  number  of 
species  inhabiting  the  Palsearctic  region  is  exceedingly  small.  The 
species  of  the  Nearctic  and  Palaearctic  areas  are  very  similar,  but  the 
former  possesses  quite  twice  as  many  species  as  the  latter.  It  is, 
however,  essentially  a  tropical  superfamily — South  Amierica  being 
particularly  rich  in  the  number  of  its  species. 

Family :  URBicoLm^. 

This  family  is  of  world-wide  distribution,  and,  so  far  as  the  Palse- 
arctic species  are  concerned,  is  readily  divisible  into  at  least  two  very 
distinct  subfamilies — the  Thymelidnae  and  Urbuolinae,     The  ThymeLi- 
cinae  fall  near  the  Urhicolinae  in  their  imaginal  characters,  but  in  the 
egg  stage  appear  to  form  a  group,  quite  distinct  frora  the  others. 
Roughly   the   family   coincides   with   Hiibner's  Fam.   G — Vigilantes^ 
Coitus  4-7,  viz.y  Phemiadae^  Augiadae,  Thymeliii,  Apausti^  and  part  of 
the  Brontiadae  {Verz,,  pp.  111-113).     In  this  family,  the  <^  has  never 
a  costal  fold  on  the  forewing,  but,  usually,  there  is  a   marked  discal 
pocket  on  the  forewings  filled  with  strikingly  specialised  androconial 
scales,  and  making  a  conspicuous  black  streak  across  the  wing.  Through- 
out the  family,  the  epiphysis  on  the  tibiaB  of  the  first  pair  of  legs 
appears  to  be  invariably  present,  thus  agreeing  with  the  Amblyscirtid 
group  of  the  Cyclopidids,  the  typical  tribe  of  the  latter,  Cyclopitiidi^ 
being  without  them.     On  the  tibiae  of  the  hind  legs  both  pairs  of 
spurs  are  invariably  present,  and  there  is  never  a  tuft  of  hair  on  the 
front  tibiffi  of  the  S  •  The  two  subfamilies,  Thymdidnae  and  Urhicolinae, 
are  comprised  in  Watson's  Pamphilinaef  sect.  B  {Proc.  ^ool.  Soc,  Land,, 
1898,  p.  70).    The  Ismenidae^  another  allied  family,  corresponding  with 
Watson's  Pamphilinae,  sect.  C  (op,  cit,,  p.  70),  have  no  Palaearctic  repre- 
sentative, and  its  relationship  with    Urbicolidae,  as  exhibited   in   the 
early  stages,  has  not  yet  been  worked  out.     Watson's  diagnosis  of  the 
family  (as  Pamphilinae,  sect.  B)  reads  as  follows  : 

Antennse  very  varied  but  never  hooked ;  the  club  either  entirely  without    or 
with,  a  crook  of  varying  length.    Palpi  with  third  joint  in  several  genera  Ions 
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only  tolerably  long  and  slender,  but  is  almost  perpendicularly  set, 
awl-shaped,  and  surrounded  for  half  its  length  by  the  adornment 
of  the  middle  joint  consisting  of  long,  stiff  bristles.  The  relation- 
ship of  Hiibner's  Apaimti  {Apamtus  msmsy  Cram.)  with  the  Thymelicids 
still  needs  determination.  Reference  should  be  made  to  Watson's 
synoptical  key  of  this  group,  sect.  B,  a  {Proc.  Zool.  Soc.  Lond.^ 
1893,  pp.  90-91). 

We  have  already  pointed  out  {antea)  the  peculiar  character  of  the 
Thymelicid  ogg^  but,  even  in  those  of  our  three  British  species,  there  is 
some  difference,  for  that  of  Adopaea  Jiava  (tkaunias)  is   more  oval 
than  those  of  A,  lineola  and  2\  acteon.     The  eggs  of  A.  Imeola  and  A* 
flava  are  distinctly  flat  eggs  in  shape,  the  upper  surface  being  some- 
what hollowed ;  on  the  other  hand,  the  egg  of  T,  acteon  is  more  dome- 
shaped,  and  hence  rather  nearer  the  typical  butterfly  egg  in  appearance. 
Its  surface,  too,  approaches  that  of  the   Urbicolids  {e.g,,  Augiades 
9ylvanus)f  for  both  T.  acteon  and  A.  sylvanm  have  an  embossed  or  raised 
network  thrown,  as  it  were,  over  the  egg,  with  raised  bosses  where  the 
lines  cross  each  other.     The  egg  of  A,  fiava  has  this  raised  network  in 
a  very  modified  form,  the  lines  being  very  fine  and  only  slightly  raised 
above  the  surface.      In  A.  lineola  the  network  is  formed  merely  by  the 
ridges  of  the  shallow  pits  which  cover  the  egg,  and  has  not  the  appear- 
ance of  a  real  net  thrown  over  the  egg.      The  sculpture  and  domed 
shape  of  the  egg  of  T.  acteon,  make  this  egg  form,  indeed,  a  sort  of 
primary  transition  to  those  of  the  Urbicolines,  although,  no  doubt, 
further  discoveries  in  this  direction  are  to  be  made  by  any  lepidopterist 
who  has  the  chance  of  making  observations  on  other  Thymelicid  and 
doubtful   Urbicoline  species.     The  following  comparison,   made    by 
Sich,  is  worthy  of  careful  study  : — 


Length  . . 

Breadth  . . 

Height    . . 

Proportion  of  breadth  to  length 

Proportion  of  height  to  length 

Proportion  of  breadth  to  height 


Flat  Egos. 


lineola. 


l'04mm. 

0*66mm. 

0*37mm. 
1  :  1-57 
1  :  2-8 
1  :  1-8 


flava. 

0'92mm. 
0*75mm. 
0'40mm. 
1  :  1-22 
1  :  2-3 
1  :  1-875 


Domed  Eoo. 


acteon. 

l*20mm. 

0-72mm. 

0*54nini. 
I  :  1-7 
1  :  2-2 
1  :  1-3 


\ 


From  this  it  will  be  seen  that  acteon  has  the  largest  eg^,  lineola 
the  narrowest  egg  and  flava  {tJiaumas)  the  roundest  egg.  The  cbi^ 
comparative  characters  of  these  eggs  appear  to  be  as  follows  : — 

Acteon — May  be  at  once  recognised  by  the  network  sculpture,  the  lines  of  the 
reticulations  being  raised  above  the  general  surface,  and  not  merely  the  margins  of 
the  shallow  pits. 

Flava — Different  in  shape  (roandish-ovoid  instead  of  an  elongarte-ovoid\  ; 
the  sculpture  of  shallow  pits  as  in  Uneola^  but  the  pits  smaller  and  the  reticulations 
more  raised.  The  micropylar  rosette  cells  differ  also  in  being  rather  pointed,  in 
acteon  and  lineola  rounded  at  their  extremities. 

Lineola — Smaller  than  acteon,  the  sculpture  consisting  of  shallow  pits,  rather 
than  a  raised  network. 

Genus :    Adop^a,  Billberg. 

Sthonymy. — Genus:    Adopasa,     Billbg.,     '*  Enum.     Ins.,*'    p.     81     (1820)- 

Scudd.,  "Hist.    Sketch,"   p.  103  (1876);    Wats.,  ''Proc.    Zool.    See.     Lond    •' 

p.   98  ^1893);   Kirby,   "Handbook,'*  etc.,    p.  20   (1897);  Grote,  '*  Proc.    South 

Lond.    Ent.    Soc..'*    p.  59    (1897);    Stand.,    "Cat.,"   3rd  ed.,   p.     92      (1901)- 
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from  base  of  wing  as  from  end  of  cell.  Hind  tibis  with  two  pairs  of  spurs. 
Abdomen  slender,'  extending  beyond  anal  angle  of  bindwings.  Male  with  a  linear 
discal  stigma  on  the  forewing  in  two  portions— the  upper  portion  long*  lying  below 
the  inner  margin  of  cell,  from  the  origin  of  vein  3  to  as  far  as  vein  2  ;  the  lower 
portion  short,  in  continuation  of  the  upper  portion,  from  below  vein  2  to  not  quite 
as  far  as  vein  1.    (Antennaa  and  palpi  figured,  op.  eit.,  pi.  iii.,  fig.  27.) 

There  are  only  two  British  species  io  the  genus,  viz,^  flava,  Briin. 
{thaumaHy  Hufn.)  and  lineolay  Ochs.  They  differ  from  Thymdicm  (as 
exemplified  by  acteon)  in  having  a  much  flatter  egg,  being  very  flat  above 
and  beneath,  the  upper  surface  indeed  being  slightly  hollowed,  whilst 
that  of  the  latter  is  dome-shaped  and  much  more  nearly  approaching 
that  of  Autfiades  {sylvanus),  the  sculpture,  too,  is  much  more  definitely 
marked  in  Thymelicm  than  in  Adopaea,  Too  little  is  known  of  the 
larval  and  pupal  stages  of  the  species  in  these  genera  to  make  any 
comparison,  but,  in  the  icpaginal  stage,  considerable  differences  exist, 
and  the  wing-markings  of  Thymelkm  already  indicate  those  of 
Augiades  and  Urbicola, 

Adopjba  lineola,  Ochsenheimer. 
Stnomymt.— Species:  Lineola,  Ochs.,  **Die  Schmett.,"!.,  pt.  2,  p.  230(1808); 
iv.,  pp.  34,  161  (1816);   Latr..  "  Enc.  Meth.,"  p.  771  (1819);   Bdv.,  "Eur.  Lep. 
Ind.  Meth.,*' p.  27  (1829) ;  Meig.,  '*Eur.  Sohmett.,"  p.  68,  pi.  ivi.,  figs.  6a-d  (1830); 
Bdv.,  "Icones  Hist.,"  p.  243,  pi.  xlvii.,  figs.  4-5  ?  (1832) ;  ♦•Icon.  Chen.,'^  pi.  i.. 
figs.  3-4  (1832);  Dup.,  ''Hist.  Nat.,''  supp.  i.,  p.  253,  pi.  xli.,  figs.  1-3  (1832) ; 
Treits.,  **  Die  Schmett.,"  x.,  pt.  1.  p.  248  (1834);  Bamb.,  "Faun.  And.,"  p.  306 
(1839) ;  Bdv.,  "  Gen.  et  Ind.  Meth.,"  p.  35  (1840) ;  Dup.,  "  Gat.  Meth.,"  p.  35  (1840) ; 
Evers.,  "Faun.  Volg.-Ural.,"  p.  88  (1844);  H.-Sch.,  "Sys.  Bearb.,"p.  159  (1846); 
Westd.  and  Hewitsn.,  "  Gen.  Dium.  Lep.,"  p.  522  (1852) ;  Led.,  "  Verb,  sool.-bot. 
Gesell.,"  ii.,  p.  26  (1852) ;  Speyr.,  "  Geog.  Verb.,"  p.  288  (1858) ;  Bamb.,  '»  Cat. 
Lep.  And.,"  p.  87  (1858);    Hein.,  "Schmett.  Deutsch.,"  p.  118  (1859) ;    Staud., 
"  Cat.,"  Ist  ed.,  p.  15  (1861) ;    Kirby,  "  Eur.  Butts.,"  p.  122  (1862);    Wallgrn., 
"  Skand.  Dagf.,"  p.  257  (1853) ;  Snell.,  "  De  Vlind.,"  p.  87  (1867);  Nolck,,  »*  Lep. 
Fn.  Estl.,"  p.   83  ^1868);    Kirby,  "  Syn.  Cat.,"  pp.  609,  829  (1871);    Staud.. 
"Cat.,"  2nd  ed.,  p.  35  (1871) ;  Cur6,  "  Bull.  8oc.  Ent.  Ital.,"  vi..  p.  216  (1874) ; 
Kirby,  "  Eur.  Butts.,"  p.  66  (1882) ;  Frey,  "  Lep.  Schweiz,"  p.  54  (1880) ;  Lang, 
"  Butts.  Eur.,"  p.  351,  pi.  81,  fig.  10  (1884) ;  Kane,  "Eur.  Butts.,"  p.  147  (18^5) ; 
Auriv.,   "Nord.  Fjar.,  '  p.  89  (1889);    Hawes,  "Entom.,"  xxiii.,   p.    3  (1890); 
Dale,  "  Brit.  Butts.,"  p.  229  (1890) ;  Wats.,  "  Proc.  Zool.  Soc.  Lond.,"  p.  9  (1893) ; 
Barr.,  "  Lep.  Brit.  Isl.,"  p.  279,  pi.  xxxviii.,  figs.  2-2d  (1893) ;  Buhl,  "  Pal.  Gross- 
Schmett.,"  p.  636  (1895);   Meyr.,  •»  Handbook,"  Ac,  p.  358  (1895) ;  Tutt,  *»Brit. 
Butts.,"  p.  135  (1896) ;  Kirby,  "  Handbook,"  etc.,  p.  21  (1897) ;  Staud..  *»  Cat.," 
3rd  ed.,  p.  92  (1901);  Lamb.,  "Pap.  Belg.,"  p.  267  (1902).      Linea,   Scriba, 
"  Journal,"  iii.,  pp.  244-7  (1791).     Yirgula,  Hb.,  "Eur.  Schmett.,"  pi.  130.  fi^s. 
660-3  (1808). 

Original  description. — P.  alis  integerrimis  divaricatis  fulvia  con- 
coloribus,  foeminse  immaculatis,  maris  lineola  nigra  tenuiore.      [Scriba, 
Journal,    iii.,    p.    244.]        I    consider    this    insect,    often    confused 
with  linea,  a  distinct  species.     Size  and  shape  of  P.  lifiea,   but  the 
forewings  rather   broader  and  more  obtuse;    the  colour  paler,    and 
reddish -yellow.     The  male  has,  on  the  forewings,  a  straight  blsick  line, 
as  fine  as  a  hair,  and  the  club  of  the  antenna  is  black  beneath,  whereas 
it  is  always  rusty-yellow  in  P.  linea.     The  underside  of  the  forewings 
is  uniform  reddish-yellow,  the  hindwings  (beneath)  are  paler,   almost 
whitish -yellow,  towards  the  inner  margin  pale  yellow.     The  above- 
mentioned  characters  appear  to  be  sufficient  to  entitle  this  butterfly  to 
be  considered  a  good  species.      As  it  is  found  in   several   parts    of 
Germany  along  with  P.  linea  at  the  same  season,  it  cannot  be  considered 
an  aberrant  second  brood.      Scriba  {Journal,  iii.,  p.  244,  Kntomolo- 
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Continent,  it  offers  considerably  more  variation ;  this  runs  in  three 
directions — (1)  In  the  tint  of  the  ground-colour  which  extends  from 
(a)   Clear  golden- brown,  with  clear-cut,  narrow,  black  margin =ab. 
daruy  n.  ab.,   from   Larche,  Useigne,    Courmayeur,  Val  V6ni,  etc., 
where  it  appears  to  be  largely  a  racial  form,  and  Megeve,  Grand  Sal^ve, 
etc.,  where  it  occurs  as  an  aberration,     (b)  Deeper  orange- fulvous,  with 
broader  marginal  band,  fading  more  into  ground-colour = type  {lineolaf 
Ochs.).     (c)  Deep  chocolate-brown,  a  very  rare  form  =  ab.  hrunnea^  n. 
ab.,  which  we  have  only  seen  in  odd  specimens  from  Bourg  St.  Maurice 
and  Chamonix.     (2)  In  the  intensity  and  wndth  of  the  black  marginal 
area,  the  intensity  of  the  nervures,  the  lining  in  of  tbe  discoidal  lunule 
with  black  and  the  suffusion  of  the  hindwings.  These  characters  in  their 
extreme  development  form  no  doubt  ludoxnciae,  Mabille,  but  an  inter- 
mediate form  with  ver^'  well -developed  (but  not  extreme)  margins  and 
nervures  and  without  the  discoidal  lunule  bla.ck  (  =  ab.  suffusa,  n.  ab.),  is 
still  more  frequent,  although  both  are  common  enough  in  many  of  the 
mountain  localities  we  have  visited.      (3)    In  size,  the  examples  from 
Wolfsberg,  Lamsdorf,  and  Villach  being  particularly  striking;  these  are 
of  full  colour,  almost  deep  brown  in  tint,  extending;  (^  and  2  )  82inm.- 
88mm.  in  expanse  of  wing  =  ab.  major,  n.  ab.     Nicholson  notes  this 
format  Buda-Pest,  where  he  says  it  is  "larger  than  average  A.  thanmaa^** 
and  we  have  equally  large  forms  from  Gr6sy-sur-Aix  and  Macugnaga. 
A  pale  form  (parallel  in  colour  with  ab.  clara)  of  the  same  large  size  comes 
from  Tragacete  in  Spain.     It  may  be  called  ab.  major-dara,  n.  ab.     The 
examples  from  the  Simplon  and  the  average  specimens  from  Macugnaga 
are    somewhat   intermediate   in  size,    80mm. -31mm.,    but    have   the 
heavier  build  of  ab.  major,  rather  than  that  of  the  type  =  ab.  intermedia, 
n.  ab.     The  following  are  the  already  described  forms — 

o.  ab.  pallida,  Tult,  *'  Brit.  Butts.,"  p.  136  (1896) ;  "  Ent.  Rec.,'»  xiv.,  p.  113 
(1902);  Wheeler,  "Butts.  Switz.,"  p.  10  (1903).  Lineola  var.,  Carr.,  »»Ent.," 
xxix.,  p.  68  (1896). — A  pale  straw-coloured  aberration  found  occasionally  in  both 
sexes.     Flies  with  the  type. 

Carrington  records  {Ent,,  xxix.,  p.  68)  lemon -coloured  forms  from 
Shoeburyness,  perhaps  referable  to  this  aberration.  This  yellow  form 
was  first  figured  by  Bergstrasser,  in  1780  {Xomendatiir,  pi.  128,  figs. 
8-4).  Oberthiir  notes  {in.  Hit.)  that  he  has  a  ?  from  Silesia,  the 
body  and  wings  entirely  of  a  white  colour,  tinged  with  yellowish. 

/3.  ab.  semicolon,  Stand.,  •*  Iris,"  v.,  282  (1892);  Ruhl,  '•Pal  Gross- 
Schmett.,"  i.,  p.  637  (1895) ;  Tutt,  •*  Brit.  Butts.,"  p.  136  (1896)  ;  Wheeler, 
"Butts.  Switz.,"  p.  10  (1903). — Comparatively  small,  the  borders  rather  darker' 
the  males  with  a  rather  broader  band  of  androconial  scales,  and  the  short  dash  at 
its  base  more  distinctly  black.  Algerian  exaiDples,  corresponding  with  th\^ 
description,  have  been  distributed  by  us,  as  var.  gemtcolon,  but  the  differences  are 
so  small  that  the  name  seems  hardly  worth  retaining  (Staudinger) . 

Wheeler  notes  that  all  his  Swiss  examples  show  sonie  slicrht  traces 
of  this  streak,  and  certainly  a  very  large  percentage  of  those  in  our 
collection  do  so  ;  we  have  the  form  represented  from  many  localities 

y.  ab.   ludoriciae,   Mab.,   "Ann.    Soc.   Ent.  Belg.,"  p.    Hb    (188^^-     T  •« 


lineola,  Ochs.,  minor  et  ei  proxima,  sed  habitu  gracili,  statura*  et  1  ^' 
diversa.  Intense  aut  obscure  fulva.  Alee  antictc  late  ^igi'omarcinatffi  ^  "^ 
ramis  nigro-scriptis  ;  nervula  discoidalis  nigra  celiulam  claudens  •  1*  ^^^ 
nigra,   maris   indicium,   exilis,   nervo   parallela.      Alaj    posticip     fulvo-n"    .^P}^ 
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but  often  diamond-shaped.     The  micropjle  appears    as  a   minute 
depression,  encircled  by  eight  small  roundish  cells,  and  these,  again, 
are  surrounded  by  about  twenty  larger  roundish  cells,  which  increase 
in  size  as  they  recede  from  the  micropyle,  and  gradually  lose  themselves 
in  the  surface  network.  ^  The  surface  of  the  shell  is  very  finely  striated, 
ray- fashion  from  the  micropyle,  and  this  striation  sometimes  extends 
over  the  entire  micropylar  basin.     This  striation  is  presumably  only 
the  above  described  minute  pitting  arranged  lineally  (July  28rd,  1905). 
The  eggs  show  a  dark  blotch  and  a  yellow  tint,  possibly  the  head  and 
body  of  enclosed  larvsB  (August  4th,  1906)  (Sich).     A  rounded  oblong 
and  flat,  t.«.,  like  a  bean — is  of  a  pale  straw-colour  when  first  laid,  the 
shell  throughout,  and  even  after  the  larva  emerges,  shining  very  much 
like  mother-of-pearl.     After  about  eight  days,  the  colour  changes 
from  pale  straw  to  a  deep  yellow,  and  from  that,  in  about  three  weeks, 
or  in  about  a  month  after  being  laid,  to  a  dark  leaden  hue,  and  the 
young  larva  becomes  plainly  visible  coiled  on  one  side,  the  head  being 
placed  at  one  of  the  shorter  sides,  and  in  this  state  remains  till  the 
end  of  April.     The  egg-shell  is  stout  and  of  close  texture  (Hawes). 

Comparison  op  bogs  of  Adop^a  lineola  and  Thymeucus  acteoh. 
— There  are  three  specimens  of  the  egg  of  A,  limola^  and  one  of  T. 
acteon  for  comparison.  The  form  of  the  former  egg  is  that  of  a  typical 
flat  egg  (although  it  is  not  one),  the  length  is  I'Omm.,  width  0-65mm., 
height  0*42mm.  Seen  from  above  it  is  of  a  very  regular  oval  outline, 
but  seen  sideways  it  differs  from  that  of  T.  acteon  in  being  very  flat  i 

above  and  beneath,  and  with  rounded  margins ;  2\  acteon  being,  so  far  L 

as  its  oval  outline  allows  it,  rather  dome-shaped.      Indeed,  all  the  ^ 

three  specimens  of  A.  lineola  agree  in  the  upper  surface  being  slightly 
hollowed,  which  may  be  the  normal  form,  but  is  more  likely  the  result 
of  shrinking  by  drying,  as  is  so  common  in  flat  eggs  of  this  form. 
The  colour  of  the  egg  of  A,  lineola  is  that  of  the  contained  larva  (?), 
greyish-yellow  at  one  end,  dark  and  light  at  the  other.      The  sculpture 
is  that  of  irregular  polygons,  very  like  those  of  T,  acteon,  but  possibly 
a  shade  larger,  say  0'0d5mm.  in  diameter,  the  lines   of   the  mesh 
forming  the  netting  are  fainter,  less  raised   and  narrov^er   than  in 
acteofif  and  are  without  any  knots  or  knobs  at  the  intersections.     The 
micropylar  circle  is  rather  larger  than  in  acteon,  and  has  a  very  definite 
rosette  form,  with  two  circles  of  petaloid  cells  round  its  outer  margin. 
Its  situation  is  in  the  centre  of  the  upper  flat  surface  (Chanman 
September  11th,  1905).  ^ 

Habits  op   larva. — The  young  larva  leaves  the    egg   ahout   the 
middle  of  April  (20th),  and,  taking  up  its  position  in  the  middle  of  a 
blade  of  grass,  reaches  its  head  to  one  side,  scooping  out  small  portions 
of  the  blade,  but  its  evident  wish  for  concealment  leads  it  at  once  to 
draw  the  blade  together  by  spinning  silken  threads  over  its  hack  •  its 
movements  are  at  this  time  by  no  means  slow,  and,  if  disturbed   it  cu  I 
up  into  a  ring,  from  which  the  anal  segments  protrude.   In  nature  a«i  d" 
tinguished  from  the  larva  of  A .  flava  {tha  umaa) ,  that  of  this  species  an 
to  lose  none  of  its  active  upward  movements,  and  may  be  fon   S  h*^ 
close  search  at  dusk,  and  no  doubt  during  the  night,  near  th    f  t 

the  blades  of  grass.      The  lar\'a  appears  to  be  a  slow  and  d  YV^ 
eater,  living  as  such  from  8  to  10  weeks,  and,  when  youn«?    ^Aiberate 
hides  itself  in  the  drawn -together  blade,  but  has  the   powe     ^  i    ^' 
itself  fall  by  means  of  a  thread  from  the  mouth.       j^  also*^  f^    letting 
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white  line  and  the  eyes.    I  find  no  mention  of  this  red  colour  in  the 
details  of  any  description,  it  appears  that  there  may  be  individual 
variations  in  the  colour  of  the  larvsB.   On  the  underside,  the  body,  with 
16  feet,  was  also  bluish-green.     On  the  penultimate  segment,  one  sees 
two  square,  clear,  white  marks,  also  on  the  third  ring  from  the  end  is 
a  white  band  in  the  form  of  two  united  halves.     The  last  pair  of  feet 
were  larger  and  broader  than  any  of  the  abdominal  pairs  (see  fig.  B). 
I  had  this  larva  figured  on  June  15th.     It  rested  during  the  day  with 
the  head  retracted.   I  did  not  notice  that  it  ate  much  at  night,  and,  on 
the  18th  following,  it  had  already  pupated.    [Snellen  van  YoUenhoven, 
Sepp's  Nederland,  Insecten,  2nd  series,  iii.,  p.  86.    Described  from  larva 
found  June,  1871,  by  Mr.  H.  W.  de  Graaf,  feeding  on  a  soft  kind  of 
grass  with  free,  broad  leaves.     Figured  at  fig.  1.] 

FooDPLANTs. — Coarse  grasses — Arrlienatlierum  elatius,  etc.  (Frey), 
Tnticuniy  etc,  (Hawes). 

PupARiuM. — In  nature  the  puparium  appears  to  be  made  by  the 
.spinning  up  of  blades  of  coarse  grass.     Such  an  one  was  found  near 
Harwich,  in  July,  1891  (Mathew).    In  confinement,  the  larva,  when  full- 
grown,  spins  the  grass-stems  together  low  down  by  means  of  a  network  of 
white  silk,  changes  to  pupa  therein,  and  in  this  state  remains  for  about  a 
fortnight  to  three  weeks,  according  to  temperature  (Hawes).     Snellen 
van  Vollenhoven  notes  (Sepp's  Ned,  hisecten,  2nd  series,  iii.,  p.  86)  that 
a  larva  spun  up  in  confinement  on  June  16th,  1871,  fastening  itself 
firmly  with  a  slight  spinning  to  the  paper  with  which  the  top  of  the 
bottle,  in  which  it  was  confined,  had  been  closed.     The  fixture  of  the 
pupa  consisted  only  in  some  cross-threads  over  the  anterior  extremity, 
and  some  confused  spinning  in  which  the  anal  extremity  was  barely 
fixed.    This  species,  he  further  observes,  does  not,  therefore,  appear,  like 
the  larva  of  A,  sylvanus,  to  roll  up  a  green  leaf  into  a  sort  of  cocoon  in 
which  to  pupate.    One  suspects  from  the  evidence  of  Mathew,  etc.,  that 
this  is  not  accurate  and  that  it  does  do  so.    The  pupal  stage  lasted  from 
June  18th  to  July  8th.     Snellen  notes  the  pupal  period  as  lasting  IB 
days,  from  July  15th  to  the  28th. 

Pupa. — The  pupa  was  very  remarkable,  as  might  be  expected  of 
a  Hesperiid.     [It  is  figured,  front  and   back,  in  figs.  4-5,  and  an 
enlarged  figure  of  the  head  is  given  in  fig.  6.]   On  the  ventral  side,  the 
pupa  was  yellow-green,  on  the  dorsum  darker  green  with  four  yellow 
longitudinal  lines  not  extending  the  whole  length,  the  wing-covers  and 
the  tail  were  yellow.     On  the  green  head  stood  a  pin-shaped,  slightly 
forward  bent  little  horn,  which,  on  its  red  extremity  was  beset  with 
httle  black-red  hooked  bristles.    The  proboscis-sheath,  which  is  basally, 
naturally  fixed  in  the  covering  of  the  pectus  and  feet,  was  beyond  the 
end  of  the  wing  coverings  free,  but  unbent  and  stuck  out  beyond  the 
half  of  the  abdomen.     The  three  last  segments  retreated  to  the  ex- 
tremity in  a  sohd  cone.    Round  the  stigmata  on  the  abdominal  segments 
are  some  brown  spots.     At  the  tail  end  no  hooks  were  to  be  found. 
Circumstances  are  here  reversed,  for,  in  the  pupae  of  most  moths  it  is  by 
the  tail  end  that  the  pupa  is  fixed  to  the  spinning.     The  booklets  or 
crotchets  that  one  there  finds  on  the  anal  extremity  one  here  observes 
on  the  nose-horn.     When  the  pupa-skin  ruptures  in  that  case  for  the 
emergence  of  the  imago,  the  suture  at  the  back  of  the  head  splits  and 
the  head-cover  remains  united  with  the  proboscis-sheath.     Here  on  the 
contrary,  the  suture  splits  across  the  forehead   and    the  headpiece 
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27th,   1890,   at  Shoeburyness ;    July   14th-17th,   1891,  at   Benfleet 
(Whittle) ;  August  4th,  1890,  at  Burwell  Fen  (Farren) ;  July  10th- 
16th,  1892,   at  Benfleet   (Whittle);  July   16th,  1892,   on   the  sea- 
wall at  Leigh  (James) ;    July  24th-26th,  1892,  in  the  Dovercourt 
district  (Mathew) ;  July  10th- August  4th,  1894,  at  Benfleet  (Whittle) ; 
July  19th,  1894,  at  Benfleet  (James) ;   July  6th,  1895,  at  Southend ; 
July  7th,  1895,  at  Leigh ;  July  8th,  1895,  between  Barking  and  Shoe- 
bury  ;   July  10th,  1896,  at  Canvey ;   June  28th  and  July  3rd,  1896, 
unusually  common,  at  Canvey ;  July  1st,  1896,  bred  from  larva  taken  at 
Canvey,  on  June  9th  (Whittle) ;  July  ISth,  1896,  abundant  on  Cliffe 
Marshes,  under  Cliffe  Fort  (Bower) ;  imagines  abundant,  end  of  June, 
1897,  at  Canvey;  July  6th  and  7th,  1897,  at  Westcliflf  (Whittle);  July 
Idth,  1897,  in  boundless  profusion  at  Hadleigh  Castle  (James) ;   very 
plentiful  on  the  sea-wall  east  of  Gravesend,  July  17th,  1897  (Battley) ; 
July  14th,  1898,  at  Shoebury ;   July  23rd,  1898,  at  Great  Wakering ; 
July  27th-30th,  1898,  near  Hadleigh ;    August  2nd,  1898,  at  Pitsea 
(Whittle) ;  July  25th,  1898,  near  Bedford  (Hatton) ;  common,  August 
1st,  1898,  at  Leigh  (Hall) ;    August,  1898,  at  Mucking  (Burrows) ; 
June  30th,  1899,  at  Shoeburyness ;   July  12th,  1899,  at  Eastwood ; 
July  14th-21st,  1899,  at  Benfleet  (Whittle);   first  seen  in    1899  at 
Woodham  Mortimer  on  July  14th  (Baynor) ;  flrst  week  of  August,  1899, 
common,  at  Burwell  Fen  (Butteriield) ;   July  3rd-9th,  1900,  at  Ben- 
fleet;   one  emerged  July  19th,  1900,  from  pupa  found  at  Benfleet 
(Whittle);   July  26th,  1900,  at  Tilbury  (Image);   July  6th,  1901,  at 
Westclift*  (Whittle) :   July  18th,  1902,  at  THbury  (Image) ;   July  30th, 
1902,  at  Thundersley ;  August  6th,  1902,  at  Coombe  Wood,  Essex ; 
July  21st-24th,  1903,  at  Benfleet  (Whittle) ;  first  seen  at  Hazeleigh  on 
July  17th,  1903;  July  16th,  1904,  at  Danbury;  July  11th,  1906,  at 
Hazeleigh  (Baynor) ;   July   15th,  1904,  at  North  Fambridge ;    July 
18th-23rd,  1904,  at  Morth  Shoebury ;  July  19th-26th,  1904,  at  Childer- 
ditch  (Whittle);    July  27th-28th,  1905,  at  Ashton  Wold,   Oundle; 
August  9th,  1905,  at  Burwell  Fen  (Rothschild). 

Habitat. — The  habitats  of  A .  lineola  are  extremely  varied .  In  Britain , 
almost  confined  to  the  grassy  slopes  of  the  sea-wall  and  a  short  distance 
inland  therefrom  in  our  southeastern  counties,  in  addition  to  a  few 
boggy  inland  places,  we  find  it,  on  the  continent,  equally  abundant  in 
the  long  grass  by  hedgesides,  in  clover  and  lucerne  fields,  on  fllowery 
slopes  m  the  alpine  valleys,  on  the  slopes  of  high  alpine  paths    on 
grassy  uplands  and  even  on  high  flowery  pastures  from  5000  ft.  to 
7000  ft.  elevation,  e.g.,  in  the  Val  V6ni,  at  Simplon,  Lie  Lautaret 
Abries,  etc.     On  the  flowery  slopes  between  Bourg  St.   Maurice  and 
Bonneval-Bains,  it  haunted  the  same  ground  as  A,  Jiava   {thauman) 
and   T.  acteon,  whilst   at   the  roadway  puddles  in   this    district    it 
was   particularly   abundant,   so   also   it    was   at    the    water-runnels 
crossing  the  roads  at  Abries  in  1900,  where  it  consorted   with  the 
blues.      In   long  grass,  at  the  end  of   July,   1899,   by    the    side   of 
the  meadows  at  the  village  of  Simplon,  it  was  extremely  abundant 
and  at  Megeve,  in  long  grass  by  the  side  of  a  footpath  crossing  the 
upland  meadows,  it  was  in  millions,  whilst  by  the  roadside  between 
Megeve  and  Combloux  it  was  in  great  numbers  on  almost  every  thistle 
flower;  but  it  also  loves  the  lowlands,  and  Leech  found  it  abundant  i 
a  limestone  quarry  at  Tancarville,  some  200  or  300  yards  from  the  Sei   ^ 
In  Britain  it  is  recorded  as  abundant  on  the  saltmarshes  at  Lie'  ^h* 
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and  suck  the  honey  greedily.     At  Mendel  Pass  the  species  was  in 
amazing  profusion  at  the  end  of  July,  1895,  on  thistle  flowers,  whilst 
at  Digne  it  is  equally  ahundant  at  the  end  of  June  on  flowers  of 
lavender.     Even   in   the  Essex  and  Kent  marshes  they  prefer  the 
flowers,  and  Bower  notes  them  as  abundant  under  Cliffe  Fort,  in  July, 
1896,  quarrelling  for  a  place  at  the  flowers  growing  there.    In  our 
experience  this  is,  next  to  UrMcola  comma  and   Hesperia  alveus,  the 
most  abundant  of  all  the  skippers  at  the  runnels  of  water  on  the 
mountain-paths  of  the  central  Alps  of  Europe,  remaining  sucking  at 
the  fluid  for  a  very  long  time  in  the  hot  sun  unless  disturbed.     At  the 
end  of  the  afternoon  the  imagines  settle  down  to  rest,  their  wings 
raised  in  true  butterfly  fashion  over  their  backs,  on  the  flowers  and 
grass  among  which  they  have  been  flying  during  the  day.     James 
says  that  the  imagines  are  to  be  found  commonly  at  rest  on  the  grass 
growing  on  the  seawall  of  the  Essex  coast  at  the  end  of  the  afternoon. 
It  appears  to  vary  in  its  abundance,  in  some  years  in  its  Piedmont  and 
Tuscan  localities,  as  well  as  in  Switzerland  and  southern  France,  it  is 
in  amazing  numbers  even  where  it  ns  nearly  always  abundant. 

British  localities. — Bedfobo  :  Near  Bedford  (Hatton).  Cambridge  :  Bur- 
well  Fen  (Tutt),  Wicken  Fen  (Bothschild).  Eshex  :  Common  along  the  coast  but 
apparently  not  far  inland — Leigh  (Smith),  Tilbury  (Image),  Mucking  (Burrowe), 
Southend,  Benfleet,  Canvey,  Westoliff,  Hadleigh,  Eastwood,  Wakeriog,  Thunders- 
ley,  North  Fambridge,  Shoeburyness,  Cbilderditch  (Whittle).  Dovercourt  district, 
Harwich  (Mathew),  Brightlingsea  (Carrington),  Danbury,  Hazeleigh,  l^orthey 
Island,  Woodham  Mortimer  (Baynor),  Felstead  (Mackmurdo),  St.  Osyth  (Barrett). 
Hunts  :  Fen  districts  (Oldham),  Monks  Wood,  Abbots  Ripton  (Rothschild). 
Kent:  Sheemess,  near  Strood  (Walker),  Cliffe  Marshes  (Bower),  near  Graveaend  i 

(Battley).    Northampton:  Ashton  Wold,  Oundle  (Rothschild).     Notts:  Clumber  J 

(Young  teste  Barrett).  [Somerset:  Taunton  (Bidgood).]  Suffolk:  Bare,  pro- 
bablyover  looked — Bures,  near  Sudbury  (Gerrard),  Ghappel  (Barrett).  Sussex 
(Barker) .  .| 

Distribution. — Throughout  the  whole  Palaearctic  area  except  the  Polar  region 
and  the  Canary  Isles  ( Stand inger).  Africa  :  Algeria— Lambesaa  (Oberthiir),  Tunis 
(Riihl).  Asia:  Asia  Minor,  throughout  (Rebel),  Mount  Hermon,  Antilebanon 
(NichoU),  nr.  Jerusalem  (Swinton),  Amasia,  Tokat,  Taurus,  Derbent,  Achal-Tekke 
dist. — ^Kopet-Dagh,  Schahkuh,  Lenkoran,  Astrahabad,  Saisan,  Ema,  Ussuri 
Sutschan,  Baranowka,  Nicolaiefsk,   Thian-Shan,    to    7000ft.    (Riihl),    Amurland 

(Elwes).    AusTRo-HuNOART :  Hungary— Buda-Pest,  etc.  (Nicholson),  Tyrol  dist 

Mendel,  Cortina,  etc.  (Tutt),  Pfous  (Galvagni),  Brenner  (Rowland -Brown)   Olockner 
dist.  (Riihl),  Dalmatia— Zara  (de  la  Garde),  Heiligenblut  (RuhlJ,  Villach,  Lamsdorf 


t  (Lenoir),  Bohnia 

AND  Herceoovina  :  Dervent  (Hilf),  Jaice  (Apfelbeck),  Fojnica  (Simony a)    Viaeffrad 
(Sturanyi,  Sarajevo,  Trebevic  (Rebel),  Cvrstnica,  Vran  Planina  (Hilfi    Nov*>S»^ 
(Uhl),   Prenj— Tissovica   (Rebel),   Glovogo  to    1300    m.    (Penther),    Vuciia  Bam 
(Hill).    Buixiaria  and  East  Roumelia  :  Sophia  (Bachmetjew),  Kilo  (ciwes)  RaB«^^ 
(Markowilsch),  Varna,  Slivno,  common  (Rebel).     Channel  I8lani>s  •  JerseWT.  ff» 
Denmark:    Rare    (Aurivillius)— Fyen,    Jutland,    North    Zealand     (Banc  Hi!a^{' 
Finland:    Rare  (Aurivillius).     France:   Throughout  in  suitable    nlaces    /T  ftl* 
Nord  dept.,  common    (Paux),    Normandy— Tancarville    (Leech)      RATi«i.  ^  j-  /' 
Cancale  (Oberthiir),  Vannes.  Stoermel,  Monterfil  (Griffith),   Calvad^  /vT-!  4-      C 
nr.  Ch&teaudun,  Lardy,  Fontainebleau  (Berce),  Indre— Brenne  (Mair+i«\  ^  if *^'' 
St.  Florent.  Auvergne,  Murat,  Le  Li  vran  (Sand),  Aube— Les  RicevR    Pv«  «ohant, 
heuille),  AUier— Moulins  (Peyerimhoff),  S&one-et-Loire  (Conetant)    ll^^IVi.^^^^' 
(Bonjour),     Aude     (Mabille),     Gironde     (Brown),     Haute-Garonni      /Vl    "^f?*^® 
Savoy  Alps— Gr^By-Bur;Aix,  Meg^ve,  Chamonix,  Bourg  St.  Maurice   Ttl»   V^^^ja), 
Barcelonette,  Larche,  Digne,  Hautes-Alpes— the  Guil  Valley     Ahrii      ®^^     **^®~" 
Alps— Le  Lautaret,  La  Grave,  St.  Michel  de  Maurienne,  etc.  (TnffV    t  i*    ^^-^pbiny 
^  v-^«w).  Is^re — Uriige, 
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"loon.  Chen.." pi.  i.,  figs.  5-6  (1832) ;  Treita.,  "  Die  Schmett.,**  supp.,  x..  i.,  pp.97, 

248  (1834);   Stphs..  "111.."  iv.,  p.  406  (1834);  Cortis,  "List,"  2nd  ed.,  p.  306 

(1887);   Wood,  "Ind.  Ent.,"  p.  9.  fig.  78  (1839);  Bdv.,  "Gen.  et  Ind.  Mefch.," 

p.  35  (1840) ;  Dup..  "  Cat.  Math.,"  p.  35  (1840) ;   "  Icon.  Chen.,"  p.  212,  pi.  xxxi., 

fig.  89  (1849);  Bdv.,  "Gen.  et  Ind.  Meth.,"  p.  85  (1840);  Humph.  &  Westd., 

"Brit.  Butts.,"  p.  129,  pi.  xli.,  figs.  8-12  (1841);  Evers.,  "Faun.  Volg.-Ural.," 

p.  87  (1844);  H.-Soh.,  "  Sys.  Bearb.,"  p.  159  (1846);   Stphs.,  "List,"  Ist  ed., 

p.  22  (1850);    Dbldy.,  "Syn.  List,"  p.  2  (1850);    Westd.  &  Hewits.,  "Gen.  \ 

Diurn.  Lep.,"  p.  522  (1852);   Wallgm.,  "  Skand.  Dagf.,"  p.  258  (1853) ;  Stphs.,  ] 

"List,"  2nd  ed.,  p.  21  (1856) ;  Sta.,  "  Man.,"  i.,  p.  68  (1857);   Speyer,  "  Geog.  \ 

Verb.,"  p.  288  (1858);  Ramb.,  "Cat.  Lep.  And,,"  p.  87  (1858);   Preyer,  "Neu.  ^ 

Beit.  Schmett.,"  vii.,  p.  55,  pi.  631,  fig.  1  (1858) ;  Newm.,  **  Bnt.  Butts.,"  p.  179  > 

(1869);    Butl.,  " Cat.  Diurn.  Lep.,"  p.  277  (1869);  Buckler,  "Larvae,"   etc.,  \., 

pp.  139.  195,  pi.  xvii.,  fig.  3  (1886) ;  Dale,  "Brit.  Butts.,"  p.  215  (1890) ;   Barr., 

"Lep.  Brit.  Isles,"  p.  275,  pi.  xxxviii.,  figs.  l-U  (1893).      FlaTQt,  Miill.,  **  Zool.  | 

Dan.  Prod.,"  p.  115  (1776) ;  Wheeler,  "  Butts.  Switz.,"  p.  11  (1903).  DiTarioatui,  \ 

Oeo£F.,  "Fourc.  Ent.  Par.,"  p.  246  (1785).     Yenula,  Hb.,  "Eur.  Schmett.," 

pi.  cxxx.,  figs.  666-669  ?  (post.  1808). 

ORiaiNAL    DESCRIPTION. — Horr  Brunnicb    thus  describes  flava,   a  ^ 

species  not  hitherto  known :    <<  P,F.  alis  integerrimis  flavis  limbo  I 

nigro  albo  terminato,  supra  infraque  concoloribus.     See  tab.  xxx"  * 

(Pontoppidan).      [The  figure  here  cited  is  a  typical  2  of  this  species, 
recognisable  at  a  glance  (Prout).] 

Imago. — Expanse  27mm.-81mm.     All  four  wings  orange-fulvous 
or    fulvous-brown,    unspotted,    costa    and    outer    margin    blackish ;  ' 

nervures  finely  black  towards  outer  edge ;  fringes  pale ;  ^  'with 
oblique  androconial  mark  on  forewings.  The  antennae  reddish- 
ochreous  at  tip.  The  underside  of  forewings  centrally  fulvous,  apex 
grey-green,  a  black  shade  at  base  of  inner  margin ;  of  hindwings 
greenish-grey  to  orange-ochreous,  a  bright  orange-fulvous  patch  at 
anal  angle. 

Sexual  niMORPmsM. — Very  marked  in   that   the    S"    has    a    very 
distinct  linear,   somewhat  long,   basally  curved,   black    androconial 
streak,  placed  obliquely  beneath   the  discal  cell,  and   turned  down 
towards  inner  margin   at  base,  the    $    being  of  course   unmarked. 
The    ?    is  usually  rather  larger,   and  heavier- looking   than    the    ^ ' 
whilst  the  colour  is  almost  the  same  in  both  sexes.     "  The  androconial 
scales  are  in  general  completely  jointed,  and  of  the  unjointed  scales 
which  are  found  among  them  there  are  comparatively  few,  and  of 
these  their  flattened  extremities  are  more  elongated  than  those  of  the 
fan- shaped    scales    of    Auffiades    sylvanus,      "  Covering- scales '*     are 
wanting,  the  normal   scales  next    to  the  *  fleck'  (discal  streaks   are 
somewhat  longer  and  larger  than  the  rest.      The   tuft    of    hairs   is 
wanting  on  the  hind  legs  '*  (Aurivillius). 

Gynandromorphism. — We  can  only  trace  the  two  following  ^vna 
dromorphic  examples  of  this  species : —  ^^      ^" 

o.  Right  side  «j ,  left  side  ?  .    The  genitalia  are  abnormal,  beine    ^      *  *  n 
size,  but  with  much  flattening  and  distortion  of  the  apical  lobe  of  tesu 
with  a  large  supplementary  chitinous  lobe  (which  appears  to  spring  from  n^^'i'  *u^ 
same  point  as  the  clasp)  present  on  the  left  side  (Edwards,  Knt,    xxxi      "^^v'^ly  the 

^.  A  ,?  ,  taken  July  22nd,  1900,  at  Ashton  Wold,  Oundle,  whicb  ««^*    i  '  ^'^' 
the  androconial  streak  (Rothschild,  Ent.  Rec.,  xvii.,  p.  108).  entirely  lacks 

Variation. — There  appears  to  be  very  little    variation  *  u- 

species,  either  in  size  or  colour,  in  the  British  Islands.       A  V^ 

Imra.  or  2mm.  below,  and  others  above,  normal  size,  'whilst  ^^^  ^^^ 

notices  a  little  difference  in  the  intensity  of  the  ground-col  ^^^  ^^^ 


specimens  being  rather  more  orange-fulvous,  others  a  shad     ^     i 


some 
er  or 
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nervures  appear  also  to  go  with  the  large  form.     We  suspect  the 
species  varies  much  more  than  is  generally  supposed. 

EooLAYiNo. — Eggs  laid  in  a  row  in  a  folded  grass  blade  about  July 
29th,  1865,  the  larvs  appeared  on  August  12th  (Hellins).  Hawes 
asserts  {Ent.,  xxy.,  p.  177)  that  the  eggs  do  not  hatch  until  tha 
following  sprmg. 

Ovum. — The  egg  has  all  the  appearance  of  a  flat  egg,  having  three 
axes  of  different  lengths  ;    in  reality,  it  is  an  upright  egg  of  this 
peculiar  form,  the  micropylar  axis  being  perpendicular  to  the  surface 
on  which  the  egg  is  laid,  i.Cy  the  micropyle  is  on  the  top  of  the  egg.     It 
is  of  a  pale  yellow^  colour  (in  an  egg  dissected  from  a  $  ),  the  base  and  top 
rather  flattened,  with  the  edges  smoothly  rounded  and  rather  rimmed 
around  the  upper  surface.     The  surface  has  a  granulated  appearance 
and  there  is  a  faint,  irregular,  cellular  surface  reticulation.      The 
micropyle  is  placed  in  a  slight  central  depression  of  the  upper  surface, 
has,  in  the  eggs  examined,  7  canals  (?),  surrounded  by  a  rosette  of  10 
rather  pointed  cells,  the  latter  being  again  surrounded  by  numerous 
larger  elongated  cells  with  rounded  ends.     The  measurements  are  : — 
height  (= micropylar  axis)  0'4mm.,  length  0-9mm.,  width  0-7mm., 
the  micropylar  area  being  about  O'lmm.  in  diameter.     In  superficial 
appearance  the  outline  of  the  egg  bears  some  resemblance  to  that  of 
a  miniature  egg  otAmorpha  pofuli.   [Sich.  Described,  July  22nd,  1905, 
from  a  fully-developed  egg  dissected  from  the  body  of  a   9  .]      Not  at 
all  like  that  of  Augiades  sylvantis,  being  considerably  smaller,  of  a  long 
oval  figure,  half  as  long  again  as  wide,  the  shell  glistening,  devoid  oi 
ribs  or  reticulation  ;  at  first  white,  then  turning  dull  yellowish,  and  at 
last  paler  again  with  the  dark  head  of  the  larva  shov^ing   throush 
(Hellins). 

Habits  of  larva. — The  larvae  leave  the  egg  in  August  (12tli,  1B65 
and  15th,  1876,  teste  Hellins),  and  feed  very  little  before  hybernation 
spinning  almost  as  soon  as  hatched  little  ropes  of  silk   across   the 
blades  of  grass,  and  making  little  web  coverings  for  themselves.     A. 
larva  kept  until  the  middle  of  November  was  only  about  2m m.  in  length. 
Freyer,  however,  says  (Neu,  Beit,)  that  the  larvae  are  of   good  size  in 
August  and  September  in  woods  where  there  are  brambles   and   taU 
grass,  that  it  hybernates,  and  is  fullgrown  in  May.       [This   remark 
only    shows  the  necessity  of  working  out  the  lifehistory    ah    ovo  ^ 
After  hybernation,  and  when  nearly  fullgrown  in  early   June     thev 
may  be  swept  in   the  evening  from    Holcus  lanatusy    a    very    so^ 
pubescent  grass,   with   which   they  assimilate  both     in     colour   and 
texture  remarkably  well.    They  continue  to  feed  on  this  grass    Brack 
podium  sylvaticum,  etc.,  till  towards  the  end  of  June,  their  movem      t 
being  very  sluggish,  and,  after  eating  a  considerable  quantity  of  foorf 
they  enclose  themselves  within   spun-together  leaves    of     eras  ^^* 
pupation.     Larvaa  are   noted   as  having  been   found    in     nn-f     ^     ^^ 
follows :— July  17th,  1669,  fuUfed  larva  at  Painswick  Hill   (WatV     \^. 
one  found  on  grass  in  a  chalk-pit  on  South  Downs  near   St        .    ■  • 
June  29th,  1908,  which  spun  up  first  week  in  July,  and  iniao-o    ^^^^'^Sf* 
July  19th  (Bird) ;    larv®  as  late  as  August  27th,    iqqo    t?  ^^^S^ 
Hill,  a  very  late  season  (Dollman).  '   ^^  -Kurgesa 

Larva. — Final  instar :    The  full  grown  larva  is  2lmni    * 
its  general  figure  of  moderate  substance,  stoutest  in  the  tniaii?  ^^^8^1^ 
body,  tapering  a  little  from  the  thoracic  segments    towarrl      x^  ^^    ^^^ 

^•ras  the  head. 
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uniform  green,  and,  in  some  varieties,  with  different  admixtures  of 
yellow.  Yentrally  on  the  two  segments  behind  the  last  pair  of  ventral 
prolegs  are  four  bright  white  shining  spots.  In  the  colour  and 
markings  the  following  varieties  have  been  observed : 

1.  Bright  green  in  tint ;  a  rather  broad,  dark  green  dorsal  stripe,  on  each  side 
two  of  finer  form  edged  with  yellowish ;  the  first  and  last  segments  of  a  rather  dark 
green  colour  ;  the  fine  terminal  points  have  a  reddish  tint  when  examined  under  a 
lens.     On  Alopecurus pratensUt  L.  [pi.  xovii.  (supp.  xii.),  fig.  5]. 

2.  Ground  colour  sea-green,  with  many  very  fine  alternate  dark  and  light 
stripes  (these  markings  make  it  very  similar  to  the  larva  of  P.  egeria).  On  Phleum 
nodoaumf  L.  Produced  an  exactly  similar  butterfly  to  1  [pi.  xcvii.  (supp.  zii.), 
fig.  7] . 

3.  With  a  citron-yellow  lateral  stripe,  and  very  broad  dark  green  stripes. 
Larva  on  Poa  rigida,  L.  [pi.  xcvii.  (supp.  xii.),  fig.  8]. 

FooDPLANTS. — Holcus  lauatus  (Fletcher),  Brachypodium  sylcaticum 
(Hellins),  Festuca  (Lambillion),  Aira  montana  (Schiffermiiller),  Pipta- 
therum  wultifiornm  (Milliere),  Alopecnrus  pratenms,  L.,  Poa  eratjrostU^ 
L.,  Poa  riffida,  L.,  Phleuw  nodosum j  L.  (Esper). 

PuPARiuM. — The  fuUfed  larva  spins  together,  by  means  of  a  coarse 
reticulation  of  white  silk,  two  or  sometimes  three  blades  of  grass, 
joining  longitudinally,  by  lacing  or  spinning  with  white  silk,  the  edges, 
more  or  less  closely  to  each  other,  and  thus  the  larva  becomes  completely 
hidden  (the  earliest  spun  up  on  June  18th,  the  latest  about  June  25tb, 
1882).  This  outside  spinning  forms,  as  it  were,  a  lining  to  the  oblong^ 
puparium,  about  IJ^ins.  long,  in  which  pupation  takes  place  (Bu 
The  larva  pupates  in  June  and  July  within  a  slight,  laced,  spi 
among  the  grass,  the  pupa  being  suspended  at  the  anal  end  and  ~ 
body  by  threads  (Scriba  teste  Borkhausen).  The  long  and 
puparium  is  made  of  grass  blades  spun  together  by  means  of 
silk  with  wide  mesh.  The  larva  excretes  from  the  white  ventra 
a  meal-like  matter,  which  it  mixes  with  the  silk  of  the  puparium  (  _  , 
The  pupa  is  about  half-an-inch  in  length  and  is  held  in  position  in  the 
puparium  by  a  silken  thread  which  is  placed  just  under  the  head, 
and  not  round  the  waist;  a  larva  pupated  July  5th,  1869,  at  Painswicky 
and  the  imago  appeared  on  July  17th  (Watkins) ;  there  is,  however, 
some  variation  in  the  length  of  the  pupal  stage,  Snellen  noting  it  as 
three  weeks,  and  Borkhausen  and  Esper  as  14  days. 

Pupa. — About  17'75mm.  in  length,  very  similar  in  form  to  that  oi 
TlnjnielicHsacteon^  having  the  end  of  the  trunk  lying  free  from  the  abdomen, 
and  held  in  position,  head  upward,  by  an  oblique  cincture  behind  tbe 
thorax,  and  the  anal  tip  secured  by  a  fan-like  spread  of  fine  booka  at 
the  extremity  fixed  in  the  silk  lining,  but  the  head  has  the  frontal 
tapering  beak  shorter  and  more  bluntly  pointed;  the  colour  of  tbe  same 
light  green  as  that  of  the  larva,  of  which  the  paler  lines  cao  still  be 
faintly  traced  (Buckler).     Two  days  before  emergence,  the  pupa  com- 
mences to  change  colour,  beginning  at  the  eyes,  and  continuing  till  a 
darkish  slaty  shade  had  spread  all  over  it  (Watkins).     Of  a  yellowish- 
green  colour;   elongate  in  form,  with  narrow  head  and  anal   point' 
from  termination  of  wings,  a  pale  brown,  slender,  maxillary  sheath  is 
continued  to  the  extremity  of  the  body  (Scriba  teste  Borkhausen).      Of 
considerable  length  compared  with  breaxlth ;  usually  yellow  in  colour 
but  with  some  varieties  green  ;    the  elongated  (but  bluntly-pointed) 
anterior  part  and  the  hindmost  abdominal  segments  darker  green  *   bAsL 
a  dark  green  mediodorsal  line.     A  long  maxilla-case,  similar  to  that  of 


4     * 


VA. 


Ill 


in  those  of  no  other  butterflies  ; 
[the  anus  (figured  as  reaching  the 
iform  thickness,  bristle-like,  of  a 
jry  close  to  abdomen,  but  standing 
4gments  forming  the  anal  end  are 
i{th  a  pointed  head  and  a  narrow 
^■ed,  extending  to  the  anal  point 
g|43uckler  (Larvae,  etc.,  i.,  pi.  xvii., 
iHiereof  (Schmett,  Eur.,  i.,  pi.  xcviii. 

s  is  single-brooded  in  Britain  and 

'|but,  like  almost  all  grassfeeding 

'feeding  in  late  spring  and  early 

I  frequently  extended,  e.g.,  five  or 

mid- June  to  the  end  of  July.    In 

ar,  however,  in  early  June,  and  in 

July.     Abroad,  however,  the  time 

tude  and  latitude.     The  following 

r.nge  of  variation.     On  the  Con- 
.  in  the  Baltic  States,  where  it  is 
in   May,   in   June   at    Taormina 
i  becoming  exceedingly  abundant 
yeres    (Powell) ;    Rowland- Brown 


1882,    at    Pierrefitte-Nestalas 


\W 


li^^ll 


^3S§P  in   the   Mount    Hermon  district 

^f^^  Guarda  (Chapman)  ;  July  28th- 

^y®I^ti-24th,  1900,  worn,  at  Gresy-sur- 

*^^Pbnt  Seny  (Witty) ;  July  18fch-26th, 

&^li?29th,  1901,  at  Balsieges  (Rowland- 


gnll^'iliJ.^iltitil^ClI^r  9th,  1902,  at  Beaulieu  (Rowland- 

M    #^!ii*^i^I^^^''   May80th-June  17th,  1903,  at 
.•|l*?l^^^^»»i£^t<"Sgnix  (Powell);  July  26th-28th,  1903, 

m^^^^SW^P^I^SiP 27th,  at  Yvonne;  July  28th,  1903, 
l<*^«,-^£^-^-r.Bo,^^  .555^^^^^.    ^^^  g^^^^  ^^^^    ^^  Hyeres 

iesch  and  Brigue  (Pearson) ;  July 

,  J.) ;   July  27th,  1904,   at   Brenner 

»lh,  1904,  at  Stalden ;  August  9th, 

rund;    July  28th-31st,   1905,  at 
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6r6sy-sar-Aix ;  August  8rd-5th,  1905,  at  Bourg  St.  Maurice ;  August 
9th-ldth,  1905,  at  Pre  St.  Didier ;  August  12th,  1905,  in  the  Val  Veni 
and  at  Counnayeur  (Tutt).  The  following  dates  of  capture  in  Britain  are 
exceedingly  varied  :~^August  12th,  1856,  at  Poynings  (Image) ;  August 
18th,  1872,  at  Blean  Woods ;  July  24th-August  17th,  1878,  at  Wimble- 
don ;  July  9th,  1876,  at  Blean  Woods ;  August  5th,  1877,  at  Brocken- 
hurst;  July  18th,  1884,  at  Hailsham  (Whittle) ;  July  28rd-81st,  1882, 
in  the  New  Forest  (Dobson) ;  September  16th-28rd,  1882,  at  Folke- 
stone (Hall) ;  July  lst-7th,  1888,  at  Abbott's  Wood  (Whinstone) ;  July 
18th-Augu8t  1st,  1885,  at  Lymington  (Hawes) ;  July,  1884,  at  Depden, 
near  Bury  St.  Edmunds  (Eowland- Brown) ;  July  4th,  1886,  at  Beigate ; 
August  1st,  1887,  at  Swanscombe  Park  (Whittle) ;  one  2  taken  about 
1888,  at  Stanmore  Common,  not  seen  since  in  that  locality  (Barraud) ; 
July  81st-August  16th,  1889,  at  Lyndhurst  (Hill) ;  July  18th,  1890,  at 
Brockenhurst  (Blagg) ;  July  27th,  1890,  at  Shoeburyness ;  July  13th, 
14th  and  17th,  1891,  at  Benfleet  (Whittle) ;   beginning  of  August, 

1891,  at  Swanage  (Alderson) ;  July  16th  and  18th,  1892,  at   Leigh 
(Whittle) ;  July  22nd,  1892,  in  the  New  Forest  (Alderson) ;  July  23rd, 

1892,  at  Harrow  Weald  (Rowland -Brown) ;  June  18th- July  29th,  1892, 
June  17th-July  8rd,  1898,  in  Purbeck  (Bankes) ;  June  24th-JuJy  10th, 
1898,  at  Mortboe  (Sheldon) ;  June  12th,  1898,  first  appearance  for  the 
year  at  Instow  (Hinchliff) ;  June  24th,  and  again  July  22nd,  1893,  at 
Cuxton  (Tutt) ;   July  1st,  1898,  at  Leigh  (Turner) ;  July  6th,  1898, 
at  Monk's  Wood  (Blake) ;   earliest  date  on  which  seen  in  Gloucester, 
July    8rd,    1894    (Davis);    June  25th-July  28th,   in   Isle   of   Pur- 
beck  (Bankes) ;    July    8th-22nd,    1896,  at   Leigh   (Whittle) ;     July 
19th,  1894,  at  Bournemouth  (Bromilow) ;    July,  1894,  plentiful   in 
the  New  Forest  (Cox) ;  August  8rd,  1894,  on  Polegate  Downs  (James)  ; 
July  12th,  1896,  at  Old  Hall,  Ipswich  (Frost);  July,  1897,  at  Chelten- 
ham (Robertson) ;  July  17th,  1898,  at  Hadleigh ;  July  23rd,  1898,  at 
Great  Wakering  (Whittle) ;  July  25th,  1898,  near  Bedford  (Hatton)  ; 
June  lOtb-llth,  1899,  at  Shoreham  (Carr) ;   July,  1899,  at  Bourne- 
mouth (Robertson);   July  9th,  1897,  at  Bentley;   July  25th,  1898,  at 
Mucking;   August  8rd,  1898,  at  Leigh  (Burrows) ;  July  7th,  1899,  at 
Frensham  (Bingham-Newland) ;  July9th,  1899,  at  Dorking  (Carr) ;  July 
12th,  1899,  at  Eastwood  (Whittle) ;  July  15th,  1899,  just  outside  Monk's 
Wood  (Rowland-Brown) ;  July  20th,  1899,  at  Oxshott  (Carr)  ;    August 
1st,  1899,  at  Swanage  (Kemp);  July  7th,  1899,  July  16th,  1900,  at  Haze- 
leigh  (Raynor) ;  June  10th,  1900,  at  Heading  (Butler)  ;  July  8rd  and 
9th,  1900,  at  Benfleet  (Whittle) ;   July  15th-August  2nd,   1900,  at 
Newbury  (Hopson);  July  24th,  1900,  in  the  Gloucester  district  (DaviaV* 

August   11th,  1900,  at  Folkestone   (Pickett);    July  IQtb,    1900,  at  I 

Benfleet  (Burrows);  July  11th,  1901,  in  the  Isle  of  Purbec^  (^B«.i\kea\;  I 

July  8rd,  1901,  at  Hazeleigh  (Raynor);    June,  1901,  at    ^oW^^x^xik  ^ 

(Hills);   July  6th,  1901,  at  WestcliflF  (Whittle);   July  14:s;X.Vi,  \^oi,  at 
Reading  (Butler);  August  3rd-17th,  1901,  at  Burgess  HilV  (DollmaD)' 
July  23rd-Augu8t  11th,  1902,  common  in  West  Sussex  CBird)  •     Jii/v 
28th,  1902,  at  Thundersley  (Whittle) ;  July  8 Ist- September  4th  1902 
at  Burgess  Hill  (Dollman);   five  ^s,  August  4th,   I902,  at  Aldburv 
Down  (Barraud);  August  20th,  1902,  at  Reading  (Butler^;  Julv  14th 
1902,  at  Hazeleigh  (Raynor);   July  11th,  1902,  at  Mcickine-    Jun« 
80th,  1908,  at  Tuddenham;   July  28th. August  22nd,  19O8,  at  Bentley 
(Burrows) ;    July  15th,   1908,   at  Hazeleigh   (Raynor)  »    July   11th 
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Pglfc,  1908,  from  larva  found 

1,1908,  in  West  Sussex 

ince) ;  July  22nd,  1908, 

1908,  worn,  at  Dawlish 

little) ;  July  18th,  1908, 

is  (Shelley) ;  July  ^^th, 

TongwynlaiB  (Anaaldo); 

rn  and  Llandogo  (Bird); 

16lh,   1904,   at  North 

the  Gloucester  district 

Down  (B&rraud);  July 

-22nd,  1904,  at  Mucking 

20tb-August  2nd,  1905, 

;h,  1906,  at   Hazeleigh 

luly  28rd,  1905,  at  Ashton 

'     ■  local  and 


enclosed  (Rothschild); 

|HhiB  species  is  not  found 
absent  in  localities  where 
ver,  are  sufficiently  varied. 
jgh  grassy  places  on  chalk- 

irts  of  woods,  open  ridings 

^j^u-ially  if  flowery  banks  are 
•It^ao  occurs  on  boggy  ground 
j^^ailway  banks  at  Madeley, 


with  Adopaea  Uneota  in 

inaM^Iiundercliffa  of,   and  grassy 

>SM^^hymelicu»  acuim.     Hanes 

"^^"•"larshes    near    the    aea    at 

—- .— ijw  Forest ;    at  Llandudno 

'H^ii^milar  places  in  tbe  plains 

■•^l^ithe  mountains  to  a  height 

i9i^u-ly  abundant  in  the  lower 

'  "";Io  4000ft.,  where  it  chooses 

,.JC  richer  fare  of  lucerne  or 

S3ji  Adopaea  lineola,  Aiu/iadet 

'«*!&«.     In  France,  Duponchel 

-Jn^B,  and  of  our  old  British 

^  I^win  that  it  is  met  with  on 

.  ^*hat  it  la  most  abundant  on 

!t^l  it  frequents  the  borders  of 

^iSlSom  one  plant  to  another  in 

''•^A  usually  choosing  a  leaf 

"i^ogwood,  etc. — darting  off 

'Another  leaf  at  some  little 

its  lower  wings.    When  at 

over  the  back  and  remain 

[jfaen  amining,  the  hindwinga 

.-,B>ntal,  whilst  the  forewings 

IgDake  almoBt  an  angle  of  45° 
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with  them,  the  inner  margin  of  the  forewing  resting  along  t\ie  unaV 
nervure  of  the  hindwing.  The  imago  at  this  time  shifts  its  body 
round  to  such  a  position  that  the  sun  shines  fully  on  its  back  an^ 
wings.  Duponchel  states  that,  in  France,  it  is  specially  partia 
to  the  flowers  of  Kchium,  growing  in  woodclearings.  At  Llandog 
it  chooses  EupatoHumf  whilst  on  the  Cliffe  marshes  little  com^B  am\f 
in  the  way  of  bloom.  In  the  New  Forest  it  abounds  at  the  flowers  i 
the  meadows,  whilst  in  the  Alps  of  Central  Europe  it  is  one  ol  ^ 
regular  babitu6s  at  the  damp  puddles  on,  or  crossing,  the  roads.  T 
imagines  were  particularly  abundant  in  early  August,  1905,  at  t 
runnels  by  the  sides  of  the  road  between  Bourg  St.  Maurice  c 
Bonneval-Bains,  drinking  at  the  overflow  of  the  irrigation  streams 
puddles  left  by  the  overnight  rain.  It  was  seen  frequently  svmWi 
engaged  at  the  mountain  patbs,  between  Pr6  St.  Didier  and  the 
Yeni.  It  was  also  abundant  on  the  flowery  slopes  of  the  moant 
between  Bourg  St.  Maurice  and  Bonneval-Bains,  chasing  Adc 
lineola  and  Thymelicus  dcteon,  which  both  occurred  on  the  i 
flowery  banks,  and  in  a  flowery  meadow  at  the  upper  part  oi  \>\i( 
V^ni  on  August  12th  it  was  equally  abundant  but  worn,  althoug 
so  much  so  as  was  A.  lineola,  which  occurred  in  the  same  situaUoxi 
had,  in  both  places,  the  same  habit  of  settling  on  the  flowers,  ch^ 
particularly  the  Hieracia.  When,  however,  the  insect  is  on  paii: 
egglaying  intent,  it  is  to  be  found  among  the  long  grass,  the 
sunning  on,  or  flitting  among,  the  culms  comparatively  low 
rarely  more  than  a  foot  above  the  ground.  It  is  xeixiB^TVL^ 
variable  this  species  is  in  Britain  in  its  abundance,  in  some  yesi 
common,  in  others  very  rare.  Many  observers  here  noted  1 
e.g,,  at  Guildford,  abundant  in  1892,  rare  in  1893,  not  observed 
(Grover),  etc. 

British  localities. — This  species  occurs  in  most  oi  our 
and  Welsh  counties,  as  well  as  in  the  Channel  Islands ;  it  is 
from  Ireland  by  Birchall,  but  the  records  are  now  neatl;^  \\^1 
old,  and  there  are  no  newer  ones.  Stainton's  Edinburgh  r 
also  never  been  confirmed  : — ^Bedford  :  Near  Bedford  (Hattoii\^  i: 
Hist.  list).  Berks:  Reading  (Butler),  Bagley  Wood,  Boar's  Hill,  Tubn 
(Geldart),  Newbury  (Hopson).  Bucks  :  Near  VVendover  (Brown),  Haltoi 
near  Newport  Pagnel  (teHe  Stainton),  Drayton  Beauchamp  (Rotliai: 
Stratford  (Foddy).  Cambridge:  Cambridge  (Crisp).  Carmarthkm  : 
(Jefiferys).  Carnarvon:  Deganwy  (Gardner),  Llandudno  (Harding), 
local  ana  rare  (Day),  Eastham  (Archer),  Delamere  Forest,  near  Oeukxi: 
(Chappell),  near  Sutton,  Rabymere  (Gardner),  Alderley  (Keyworth),  H 
Malpas  (Johnson).  Cork  :  Near  Cork  (Birchall).  Cormwai^Xi  :  Tru 
Trelawney  (Perrycoste).  [Cumbbhiand :  Carlisle  (Armstrong),  ^warvti^  > 
Denbigh:  Glyn  Ceiriog  (Perkins).  Devon:  Very  common  at  Sidmoi 
Instow  (Hinchliff ),  Morthoe  near  Ilfracombe  (Sheldon),  IDa^wIisli  {^ 
Plymouth,  Teignmouth  (teste  Stainton),  Torquay  (Crocker),  H.oj 
Newton  Abbots  Ghudleigh  (Rogers),  Lynmouth  (Briggs),  Pa.i^n 
Derby  :  south  of  county  not  uncommon  (Brown),  Burton -on -Xiren't  (f 
coast  and  inland  abundant,  Lul worth  (Dale),  Swanage  (^A.lA\.: 
(Richardson),  Winiborne  (Fowler),  Blandford,  Dorchester  (te^t^  St&i 
Cove  (J.  W.  Douglas),  Sherborne  (J.  Douglas).  Durham  :  One  spec  i 
[Edinburgh:  Edinburgh  (^f^fe  Stainton).]  Essex:  gener&l  (S!a.i'^ir<  i 
of  Essex  (Mera),  Mucking  (Burrows),  Hazeleigh,  Brentiw^oocl,  I>a»  i 
Mortimer  (Baynor),  Leigh  (Turner),  Shoeburyness,    Soutlier&cl, 


116 


.lord  (Taylor),  CirenoesMr,  E 

rlaon),  FBinswick  (WfttkiDs),  Stroud 

(PerkiQB),  Bcaroe   round   Bristol 

lOwer    Qui  ting   {teite    Staintoa). 

i^mington  (Hawaa),  New  Forest — 

*"  louth  (BobertaoD).  Brockeahurst 

lUth  dUttict  (Pearce),  Biogwood, 

BtfCiirr).     HiREFOBD :  Heieford 

icbinsonj.      HutTFOHn :   Hertlord 

lury  Down  (Barraud),  Hailerburf 

*"  ian  (Elliman).     Hunts  :  Monks 

,   .  .,,  Bleui  Woods,  Swanscombe  Pork 

jMKiattenden,  Cuxton,  St.  Margaret's, 

"— Irly  (Fenn),  Pembury  (Jenner-Weir), 

uher),  Maidstone  district  (Ooldiog), 

•--    1,  Heme   Bay  (BaWlej), 

WSW   (MelTill).    Carnfortb    (Murray). 

fMpni'boi'OLigb  (Matthews),  Leicester 

'^ttmoD  (Can-).    Midiilesex  :  Ruislip, 

Hiiniore  Comnion  (Barraudl,  Harrow 

'Mteald,  common  (Kowland-BrowD). 

irth  (Meye  a)      Mo  HOin'H  ;  Mon- 

,  iroLii    (Barrett)       Nohtb>iiitok  ; 

'und  e  (Rothscb  Id)     Nottinohau: 

i)  Nott  ngham  d  str  ct  (Leivers). 

!,UBiioiE    Pembroke  (Puckridge). 

Bamf      Shrewsbury    (Stainton). 

nmoD  (Li  elt)    Taunton.  Sidcot, 

ihiunptOD    Clevedon    Loiby  Wood 

*"  iton  super  Ma  e   (Crotch),   Yeovil 

sley  (Daltry)      h  ffolk  :  eomnion 

(Burrows)    Ip      ch  (Frost),  Stow- 

ie&"5&i:y5'&  Bt     Edmunds    (Rowland -Brown). 

'Se*^lr-4lv!a'^'i^  ct   (Tonge)    Qu  Idford  district, 

'S  y^gfe  3S^  "'^*     Uxsbott    (Carr)     Dorking, 


!l«.:i7>" 


■BB'"BS-VMf^iKy*S~>3~'oj'')  I^"'  "88  ^  Str  ol,  oommoD 
^^^K^iWf*^^^ovna  (Janes)  Brghlon,  Lewes, 
>^>A|t.gs«*V&tWBaker)    Poyn  ngs  (In  age),   Sleyning 

|^||i^|  kc|Hdon  n  oods  (lluhby  1  ets),  Ettington 

ii^&jJuiSal   common   (Carr)        Wohcsbter: 

.^—.~.  .Jm^Sa^ii^M  bta  nton)      ^ork      Tboroe,  very 

\MliiPSi4SxtB&e,'&t,p  B  Wood  (O  asBbani)    Brambam 

*"'"""       Sbefheld  (Doncaate  )    Wakefield 

,B.  Scandinavia,  Maurelania.  Asia 

?«!Sccaapia  (Tura),  southeast  Bokhara. 
*"  :    Maurelania   (Staudingcr). 

(Fountaine).    Syria,    Akbes 

•SfiohnoD  and  Antilebanon  mts.  from 

*~      ■      (Buhl),    Achal-Tekke    dist., 

AuBTBO-HuHOAHT  :  Vienna 

rVillach(Lemann).Buda-Pe8tdist., 

Mendel,  Brenner,  etc.  (Bowland- 

Satzburg,  QroBsglockner,  Fiinf- 

ipnik (RuLl).  BELuiirti :  Ardennes 

.rquet.  Bouge.  Dave.  Prolondeville 

ks),  HoniTaUse  Haute  Marlagne(De- 

EyUsicPlaaina(Wemer),  Pale  (Aplel- 

M  (Hill).  Volujak  (Aptelbeck),  8lo- 

Sophia.  Kopaleny.  ElOBter  (Rebel), 

(Markowitscb),  Varna  and  Slivoo 
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eommon  (Rebel).  CHAaazL  JELiamBz  Jersey — SI.  Brdades  (Piquet).  I>b] 
Funen,  JatUnd,  North  Zealand,  Skor-Kanler  (Bang-EUas).  [Fni.A3fi>  :  sc 
Finland,  rare  (ZetterBtedt).]  Fbahce  :  thzoa^oat  (Tntt),  Brittany,  o 
rOriffifth),  coast  from  Cancale  to  St.  Malo,  Monterfils,  Bennes  (OberthiirK  I 
rArche  (Dapont),  Tancarrille  (Leeeh),  Mancfae,  Cherbourg  (NichoUet),  depl 
(Panx),  Aginooort  (Bowland-Brown),  Pluis  diat.,  Bois  de  Boulogne  (Obe 
Fontainebleaa  (Tatti,  Seine-et-Loire  (Conslant),  Aobe  (JoordheoiUe),  Indre — ^i 
(Martin),  AUier  dept.  (Pejerimhoif),  Loire-Inf^rieore  (Bonjoor),  Vieiuie«  Cb 
(Oberthur),  Aairergne  dist.,  common— Nohant,  Sologne,  St.  Florent,  Qa^rit  ( 
Cevennea  dist. — Balsiiges  (Bowland-Brown),  U^re  dist.  —  Uriage  (Obe 
Danphiny  Alps  (Forbes),  Savoy  Alps — Or^-sor-Aix,  Chavoire,  Bourg  St.  M) 
Basfles-Alpes— Larche  (Tutt),  Digne  (Oberthiir),  EnueTaax  (Powell),  Aode  (^ 
Alpes-Bfaritimes,  abondant — Nice,  etc  (Bromilow),  Beauliea,  St.  Martin  ^ 

S:>wland-Brown),Hy^re8  (Powell),  French  Pyrenees,  up  to  5000ft.  (Bath),  gen 
Yemet  (Bowland-Brown),  Gavamie,  O^dre  (Bath),  CantoetB  (Oberthiir),  ] 
Oaronne  (Garadja),  Oironde  (Brown).  Obsbce  :  Corfa  (Norris),  Mesoloni^hi  { 
taine),  Acamania,  Pamassas,  Velndii  (Bohl).  Oebmaxt:  Wiesbaden  (Prid 
Baden,  thronghoat  (Beotti),  Bremen,  Elberfeld,  Hamburg,  Pomerania,  Brieg, 
den,  Chemnitz,  Leipzig,  Deasaa,  Oberhus,  Cassel,  Thoringia,  Ahrthal,  Kiss 
Begensburg,  Kempten,  Constance  (Rixhl),  Alsaoe  (Peyerimhoff),  Oberwyk  (Obei 
Netheblandh  :  not  rare  (Snellen),  Breda  (He^lacfts).  Italy  :  Tuscany,  throi 
▼ery  common  (Stefanelli),  Apennines  near  Boecolungo,  Certosa  di  Pesio  (N 
Lombardy,  Abrozzi  (Rnhl),  Piedmont^Bobbie,  Tone  Pellioe,  Pre  St.  I 
Courmayeur,  Yal  Veni  (Tutt),  Orta  (Lowe),  Susa  (Bowland-Brown),  Si 
Taormina  (Foontaine),  Osimo  (Spada),  Ficuzza  (Calberla),  Castelboon 
Martino  (Struve).  Bocmaivia:  Slanic,  Valeni,  Dmoesti,  Doma  (Hormii 
Comanesti,  Taltsoha  (Caradja).  Bussia:  Baltic  Provinces,  very  rare,  li 
(Lienig),  Tambow,  Simbirsch,  Orenberg,  Easan  (Biihl).  Scandikavia  :  Ifc 
Saeterstoen,  etc.  (Standen),  Sweden  (Lampa).  Spain  :  Esoorial  (Ober 
Castile,  Ai-agon,  abundant,  Bejar  dist.,  Piedrahita,  Sierra  de  la  Demanda,  Ca 
Moncayo,  Tragacete,  common  (Chapman),  Grenada  (Bambur),  Catalonia 
S^ny  ( Witty K  Oibraicar  (Walker),  Barcelona,  Montserrat  (Standen).  Switzer 
Generally  aistribated  and  common  up  to  4000  ft.,  occasionally  higher, 
Zermatt,  near  S^pey  (Wheeler),  Yvonne  (Tutt),  B^risal  (Sheldon),  Muhi< 
Kandersteg,  Banda,  Aigle  (Bath),  YiUars  (Moss),  between  Fiesch  and 
(Pearson),  Yal  d'Herens,  between  Useigne  and  Evol^ne,  Saas-Thal — Sta 
Hiiteck,  Balen,  Saas-Grnnd  (Tutt),  Zurich  (Buhl),  Guarda,  Fnsio  (Chapi 
Turkey:  Port  Baklar  (Walker),  Gallipoli  (Mathew). 

Genus:   Thtmeucus,  Hiibner. 

Synonymy.— Genus :  ThymeUeut,  Hb.,  "Yerz.."  p.  113  (1816);  St 
"List,"  1st  ed.,  p.  22  (1850) ;  2nd  ed.,  p.  20  (1856) ;  Kirby,  "  Syn.  Cat.,"  pi 
(1871) ;  Biihl,  "  Pal.  Gross- Schmett."  pp.  639,  828  (1895) ;  Tutt,  "Brit  But 
p.  132  (1896).  Papillo,  Bott.,  "  Naturf.,"  vi.,  p.  30  (  ?  )  (1776) ;  Schneid.,  " 
Besch.  Eur.  Schmett.,"  p.  274  (1786);  Hb.,  "  Eur.  Schmett.,"  pi.  xcvi.,  fics 
489  ( ,f ),  490  (  ?  )  (1802),  text  p.  73  (eire.  18a5) ;  Ochs.,  "  Die  Schmett.,"  i  b 
p.  231  (1808) ;  Freyer,  •»  Neu.  Beit.  Schmett.,"  vii.,  p.  66,  pi.  631,  fig.  3  (l* 
[Papillo-Plebeiut-]  Urblcola,  Esp.,  "  Schmett.  Eur.,"  i.,  pi.  xxxvi.  (supp. : 
fig.  4  (1777),  p.  346  (1779) ;  Bergstr.,  "Nomenclat.,"  p.  37,  pi.  Irxxix.,  fim 


HetpeFia,  Ochs.,  "Die  Schmett.,"  iv.,  p.  34  (1816);  Latr.,  "Ency.  M^tl 
p.  772  (1819);  [God.,  "Hist.  Nat.,"  ii.,  pi.  xxvii.,  figs.  3-4,  p.  217  (182 
Bdv.,   "Eur.    Lep.  Ind.    Meth.,"    d.   27  (1829);    Meisen.    «»Ear-    Rohrm^i 


p.  16  (1861) ;  Newm.,  "  Brit.  Butts.,"  p.  173  (1870);  Sneli.,  "  Die  Vlind.,"  p. 
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Platb  IX. 

{To  be  bound  facing  Plate  IX.) 

Thtmbuous  actbon. 

Fig.  1.— Larva  (June  15th,  1906)  xl. 

Fio.  2. — ^Larva  in  papariam  (July  1st,  1906)  xl. 

Fio.  3. — Papa  in  papariom  (July  4th,  1906)  xl. 

Fio.  4-5.— Pupa  removed  from  puparium  xl. 

Fio.  6. — Imago  newly-emerged  (July  17th,  1906). 

Fio.  7.— Lateral  view  of  larva  (June  24th,  1906)  x2. 

Fio.  8.— Dorsal  view  of  larva  (June  24th,  1906)  x  2. 

Fio.  9. — Pupa  (July  15th,  1906,  colouring  before  emergence)  x  2. 
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|ill.,  "Cat.  Lep.  Alp.-Mar.," 
p.  216  (1874) ;    Frey,  "  Lep. 
S,  pi.  81,  fig.  11  (1884) ;  Kane, 
\  p.  217  (1890) ;  Ban.,  **  Lep. 
melinut,  Stphs.,  "111.  Haust. 
Brit.  Butts.,"  p.  125  (1841); 
•y,  "List  Brit.  Bhop.,"  p.  S 
7  (1837) ;  "Cat.  Lep.  And.." 
,  Lond.,"  p.  98  (1893) ;  Grote, 
I"  Handbook,"  etc.,  ill.,  p.  22 
|amb.,  "Pap.  Belg.,"  p.  272 

rg,  from  which,  indeed,  it 

ference  to  the  early  stages. 

f!ier,  was  not  so  hopelessly 

ira,  since  his  species  are 

and  his  diagnosis  reads 

^elicus  actaeon,  T.  pustula,  T. 
puer. 

?it.,  iv.,  p.  405)  the  genus 

lor,  however,  making  him 

_   _  etion  was  confirmed  by  the 

ii53ic^3:p:i:i:iai:^^iC2nd eds.,  p.  22  and  p.  20); 


m^m  •^r«^»  *^*  *^*  Z^Z     -  '  .a^-  *^*  '^Z 


t^^^lSFilst  the  surface  sculpture  is 
'^•SiJt   of   the  egg  of  Au(jiades 
||?^^!^e  other  Thymelicines  the 
'^  the  Urbicolines  [aens.  rest,). 
iped  than  in  Adopaea. 


.  30  (  ?  )  (1776) ;  Esp., 
p.  345  (1779) ;  Goeze, 
2nd  ed.,  p.  35  (1871) ; 


MglMoJ^Cgb^^s^tM!  synonymy  (suprH,  pp.  116-117) 


.^     ©•     ^.^ 


oo^^^^^^'^sl^^w  ^^^^^^^  ^^  considered  a  distinct 

b^'cicdi:iii5|«^'*^  is  rather  smaller, 

h^*^'^n^"^ic^^^*'^^'^>  ^^^  nearly  brown;  the 
eoa    aa  _:^_      _  y,    M^  afl.  \uma».      The  forewings  are 

ng  almost  a  semicircle,  the 
h  other.      This  spot  is  not 


from  their  predecessors.     This 
umphreys  and  Kirby,  before  the 
authors. 
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far  from  the  outer  margin  ;  it  starts  from  the  upper,  but  does  not 
extend  to  the  lower,  margin,  terminating  in  the  middle  of  the  fore- 
wings.  This  spot  is  visible  both  on  the  upper-  and  undersides,  but  is 
rather  less  distinct  beneath.  This  butterfly  has  no  black  comma,  like 
the  male  of  P.  thaumas,  but  it  more  resembles  the  female  of  the  latter.'^^ 
I  have  never  taken  this  insect  myself,  but  I  lately  received  two 
specimens  from  a  friend  from  Landsberg-on-the-Warthe.  As  this 
species  is  never  found  in  our  neighbourhood,  although  P.  tliaumas  is 
found  here  every  year  in  abundance,  and  the  above  described  differences 
are  found  in  all  the  specimens  of  this  species  which  I  have  seen  in  the 
possession  of  my  friend,  it  seems  to  me  probable  that  this  butterfly  is 
a  distinct  species,  and  not  a  mere .  aberration  of  P.  thaumas  (Von 
Rottemburg,  Der  Naiurforscher,  vi.,  pp.  80-81). 

Imago.— 22mm. -27mm.  All  four  wings  orange-brown  tinged  with 
fulvous,  and  irrorated  with  dark  fuscous ;  on  forewings,  an  elongate, 
longitudinal  blotch  of  paler  orange  in  the  discal  cell,  a  transverse, 
similarly  coloured  crescentic  series  of  pale  spots  forming  the 
angulated  line,  just  outside  the  cell ;  ^  with  a  well-marked  andro- 
conial  streak  ;  traces  of  a  row  of  paler  dots  sometimes  parallel  to  hind 
margin  of  hindwings  ;  the  margins  of  all  the  wings  narrowly  black  ; 
nervures  indistinct ;  fringes  yellowish-grey.  The  undersides  almost 
nnifortn  greenish-grey  to  orange-yellow,  the  inner  margin  of  forewings 
blackish,  and  the  apex  yellowish. 

Sexual  dimorphism. — The  sexual  dimorphism  in  this  species  is 
most  marked,  the  ^  possessing  a  well-developed  androconial  pocket, 
passing  obliquely  beneath  the  median  nervure  of  forewing  towards  the 
inner  margin,  much  resembling  that  of  A,  Jiara ;  the  pale  longi- 
tudinal discal  spot,  the  crescentic  series  of  pale  spots  (forming  upper 
portion  of  the  angulated  line),  and  the  transverse  band  of  pale 
spots  crossing:  the  centre  of  the  hindwing  is  much  less  distinctly  marked 
(often  absent)  in  the  (^  than  the  2  (although  the  latter  sex  varies  greatly 
in  this  respect).  The  ?  appears  to  be,  on  the  whole,  a  larger  and  more 
heavily  built  insect  than  the  S  • 

Gynandromorphism. — The  following  is  the  only  gynandromorphic 
example  we  can  trace : 

Left  side  e  ,  right  side  $  .  Captured  at  Swanage,  July  16th,  1903  (Ford,  Ent., 
xxzvi.,  p.  242). 

Variation. — The  species  is  distinctly  not  a  variable  one,  although, 
as  already  noted,  some  variation  occurs  both  on  the  undersides  and 
uppersides  of  the  wings.  In  the  former,  some  are  much  greyer  in 
tone,  others  more  orange,  the  former  inclining  to  greenish -grey,  the 
latter  to  orange-yellow,  and  whilst  the  former  have  a  fairly  well- 
developed,  bright,  inner  marginal  patch  on  the  hindwings,  in  the  more 
brightly  tinted  ones  this  is  lost  in  the  ground-colour.  On  the  upper- 
side,  the  variation  chiefly  consists  in  the  depth  of  the  ground-colour 
some  having  an  excess  of  dark  fuscous,  and  hence  becoming?  darker  than 
usual,  others  more  orange  or  golden-brown  in  their  tint,  and  hence  being 
brighter  in  hue,  whilst  extreme  British  ^  s  are  very  dark  and  tinged  with 

orropn— fl.K     nirfinrAnjt    n     n.h.       Thora    in  n.lon    in    KnfVi    co-v-ca     ^^ ;  i         i  •» 
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all  in  othera.  Von 
}  that  this  form  is  the 
a,  might  be  called  ab. 
a  both  fore-  and  hind- 
re,  may  be  noted  as  : 

=  ab.  ditlincta,  n.ab. 

=  aetfon,  Rott. 

|fidwingB^ab.  obtolela,  u.ab- 

solour,  apart  from  the 

I  markings,  viz.,  (1)  the 

EpB  ia  the  ground-oolouc, 

I  marks  blending  more 

f  n.  ab.     We  have  seen 

i  Bourg   St.  Maurice. 

Icbe  forewing  unites  with 

Kcnpies  the  greater  part 

1  row  of  spots  almost  to 

1  2  )  are  in  our  collection 

ked  aberrations  are  very 

ker  than  usual  occur  in 

nxamples  are  somewhat 

_',  whilst  he  adds  that  the 

ythan  brown. 

|g*)wn  on  the  dried  leaves 

'  ;a,iys  (Ruhl).     Thia  may 

i>^    to  discover  tgga  laid 

,,_„.f.S    depositing  her  eggs, 

3^^7905,  developed  its  larva 

^ iH.-i-**^'^'!^*  hatched  (October  1st, 

fC^!lBK£^7«|pj|§&fj|i  may  live  all  the  winter 

i^w  als>^i^4t^^p^  slightlv  with  yellow,  of 

rl  !S>»hS#"^I}^i:j^:Se8.  but  with  micropylar 

"T;  t®*^?3N#'s5*SMlI'  's  distinctly  ova!  in 

]4;:wBr*®'^*afl*^aped  than   the  eggs  of 

grit^^dSFe^t^  »ide;  the  edges  more 

*>^S^gi)^'W©'-'Opylar  depression  ;    the 

titMet^S^M/SXee  reticulation,  the  pits 

S^a¥[*i^^3V[A^k||)ws  from  apex  to  margin 

e^".;w;^!^*iMKffiKib  the  appearance  of  a 

^^a?ipga^-^l*||kmore  like  that  of  Tm- 

:7J£3I$,jK5WStra£=^^ne  as  seen  from  above, 

j|gt  it  appears  to  be  un- 

llb  not  so.     The  len^^th  of 

J^S'be  height  0-58mm.,  the 

(w^s  rounded,  so  that  half 

g^iirectioo)  the  hei;»ht  is 

itdeveloped  within  it,  and 

e  rest  greyish,  the  egg  ia 

bw  one  to  arrive  at  thia 

r  with    some   confidence, 

^.the  material  irregularly 

Jst  of  irregular  polygons. 
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largely  triangular,  in  one  or  two  places  three  or  four  squar^j^^^^V^^y   /i|| 
a  row,  but  for  the  most  part  no  regularity  is  observable,     ^^^^/yfi    y/||i 
diameter  is  0*0d4mm.     The  lines  forming  the  mesh  ^t^^  w    ^  y^yf  M 
rounded  and  about  0-004mm.  in  width ;  at  many  points  of    /^      ^  ^irVf 
is  a  slight  elevation  as  of  a  knob,  a  hint  of  the  raised  knob^ 
eggs.     The  micropylar  area  is  a  very  definite  and  neat  w 
about  O'OOSmm.  in  diameter.      It  is  situated  at   the   cm^ 
upper  surface  of  the  ^^%^  showing  it  to  be  an  upright  eg^r 
so  unusual  a  shape  (Chapman.     Described  from  the  same  ^ 
her  18th,  1906). 

Habits  of  larva. — As  we  have  just  noted,  this  spec 
hybernates  in  the  ^%%  stage,  the  larva  hatching  in  the  very  f^/JL^^ 
although  Biihl  says  it  hatches  in  the  autumn  and  lives  in  rou^^- 
leaves.    By  early  May  in  forward  seasons  the  larvas  may    l>^ 
found  in  rolled  leaves  of  Brachypodium  pinnatum.  in  its  Dors^t^    I 
they  are  then  variable  in  size,  and  may  be  collected  freely     ize^t^ 
into  June,  in  Purbeck.     The  larva,  at  any  rate  from  an  eairX^y    ^ 
its  existence,  lives  by  day  concealed  in  a  cylindrical  tul>^.      c-^- 
both  ends,  which  it  forms  by  drawing  together  the  edges 
blade  of  Brachypodium  pinnatum.  along  the  more  central  p       _ 
length,  and  securely  fastening  them  to  one  another  with  wlx± 
which  the  separate  transverse  stout  cords  are  most  noticeabi^« 
it  rests,  head  upwards,  stretched  out  in  a  straight  line 
middle  of  the  blade,  and,  when  feeding,  which  it  doubtless 
by  night,  it  devours  portions  of  this  blade  above  its  tube,  be: 
the  margins.     As  it  increases  in  size,  it  moves  to  another^ 
which  it  constructs  a  fresh  tube,  and,  when  fullgrown,  it  oC 
its  tube  by  fastening  together  the  ends  of  two  neighbouring 
its  foodplant  along  part  of  their  length,  thereby  securing  a  xs^ 
habitation  and  a  larger  supply  of  accessible  food.     I  have  ne^ 
pupa  in  any  of  the  numerous  large  tubes  met  with  while  search 
larva,  or  elsewhere  (Bankes).     In  1879-80-81  I  had  larvce 
kind  friend  at  the  end  of  May ;  they  then  varied  in  size 
to  half-an-inch.     Without  exception  they  all  arrived,  and 
live  throughout,  in  a  tube  formed  by  a  grass  leaf,  drawn 
white  silk,  only  coming  out  to  feed.     They  dwelt  in  their  t^^ 
the  day,  and  fed  at  night  on  the  tender  parts  of  youn& 
They  went  into  pupa  in  the  tube,  or  madeacocoonby  spinnlncr 
blades  of  grass  together  (Hutchinson).     They  spin  togetheJ 
blades  and  live  therein  (Parmiter) ;  at  rest,  they  lie  very  fl^t 
of  grass,  with  the  head  stretched  out  in  the  same  plane  as 
when  disturbed  the  larva  falls,  the  two  extremities   appro^fc^-^i_ 
other  and  the  body  assumes  a  crescentic  form ;  the  larva  carx 
itself  by  a  thread,  still  maintaining  its  crescentic  forna,  but  q.      ^=»'»- 
it  feels  something  on  which  to  rest  it  breaks  the  connection,  rest;i. 
in  a  straight  position  or  fixing  itself  by  its  prolegs,  holding  ovLti 
and   anterior  segments  in  a  leech-like  manner;   it   appeaI:^^ 
entirely  at  night,   and  then   makes  large  gaps   in    the   o^^^m^^ 
beginning  at  the  margin  and  eating  its  way  towards    S^^'^^^^ 
(Newman).    The  fullgrown  larvae  spin  a  coating  of  white      ^  ^^^ 

one  side  to  the  other  in  the  middle  of  a  grass-blade,  oausin^^ 
fidcrfis  of  the  blade  to  draw  toerether  a  little,  and  resting  i*.^^  ^  * 


bwM^  whioh  onto  off  the 
aiao  eating  away  other 
IBockler).    AtMeseritz, 
Vatamagroiti*  epigeioi, 
notches  in  the  edges  of 
_  feeding  in  the  evening 
extended  along  the  flat 
iXOTu  about  the  middle 
ftporia   (Buckler,  June 
iimes  in  the  spring  and 
'  Bankes,  who  notes  (in 
;npnl  29th,  1890;    May 
and  June  7tb,  1906. 
larva  is  whitish-green 
>laok   head;   Uter  with 
iripe   and  green   head. 
The  larva  is  green  in 
.),  finely  studded  with 
mm.  when  stretohed) 
in   front,  bat  when 
fine  hairs,  at  any  rate 
«  and  skin-points)  are 
.ultimate  the  larva  rolls 
hbe,  using  a  good  deal  of 
ig  the  grass  too  dry  and 
into  a  tube  with  chiefiy 
slight  fusoous  tint,  ia 
[•^s  abundant  very  minute 
stripes,  but  the  elements 
les  occupying  the  sub- 
out.     There  is  a  broad 
„   .'  ^wiig  yellow,  and  it 
|fl^WD  its  centre,  the  dors&l 
B^^way  below  the  pale  fawn 
_{q%n  the  dorsal  band  and 
m  ■  J^^S^K  '^^  dorsal  stripe,  and 
ISi]^:'«i*  which  the  yellow  most 
Sii^lt^&aB  an  intermediate  line. 
Mw**j!l4*  than  the  dorsal  band. 

j_.-^-,.. fiif^Sfo  anterior  (nearly)  half, 

i^^i^  •^o||HhJ^mentB,  and  a  posterior 

,.-a-j.S.TS-^,,«-»^  (oor  ^^^J  aubsegments. 

!rm  transverse  rows,  one 

..^  the  front  half  they  are 

■^•{behind  anal  plate)  ig  a 

Tbairs  on  the  larva.     The 

>Iian  the  upper,  I.0.,  without 

riping  ia  more  definite  and 

lellow,  shading  into  broad 

next  a  yellowiah- green 

space  of  pale  green,  in 

the  whitish  lateral  line. 

at  hind  extremity.    Ihe 
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'double  yellow  line  (outside  dorsal  band)  is  yellower  in  front,  and  As 
Continued  down  head  on  either  side  as  a  yellow  longitudinal  frontal 
4ine.     Head  otherwise  green,  with  six  eye  spots.     The  jaws  whitish 
with  very  dark  brown  margin  and  teeth,  the  cheek  behind  them  forming  a 
yellow  and  brown  marginal  area.      The  surface  of  the  head  has  a 
slender  clothing  of  very  minute  hairs,  and  is  very  finely  pitted,  the 
margins  of  the  pits  run  to  some  extent  into  lines,  looking  like  a  series 
of  waves.    The  skin-points  are  very  indistinct  over  most  of  the  surface; 
on  the  thorax,  however,  they  present  minute  black  rings,  some  with 
very  short  white  hairs,  and  on  the  9th  and  10th  abdominal  segments 
they  again  look  like  hair-points,  and  graduate  into  the  actual  hairs 
forming  the  fringe  round  that  end  of  the  larva.     There  is  one  hair  on 
the  prothorax,  at  anterior  lower  angle  of  plate  (if  there  is  one,  the 
texture  looks  like  the  rest  of  the  larva).     The  underside  is  apple-green  in 
tint,  and  underneath  the  7th  and  8th  abdominals  is  already  indicated  a 
pale  shade,  though  larva  is  no.t  yet  fullfed.     These  patches  are  one  on 
each  side,  beginning  at  front  of  segment  and  ending  in  a  rounded 
margin  before  middle  of  segment,  they  are  crossed  by  a  slight  (inter- 
segmental ?)  fold.    These  ultimately  shed  the  white  powder  at  pupation. 
The  larva  has  little  of   the  marked  neck  which  characterises  the 
Hesperiid  section,  indeed,  it  is  not  noticeable.    The  thoracic  plate  in  a 
prepared  specimen  is  seen  to  be  a  very  narrow  transverse  strip,  with 
several  abortive  hairs.     It  has  a  transverse  ridge,  and,  in  front  of  this, 
some  raised  network  markings.     The  prothoracic  segment  is  definitely 
narrower  than  the  mesothorax — it  has  parallel  sides,  is  just  wider  than 
head  (2'lmm.),  but   (at  rest)   is  very  narrow  from    back   to   front 
(about  0'8mm.).      The  mesothorax  bulges  out  to  2-8mni.  or  3*2mm., 
and  has  a  rounded  margin.      The  larva  is  about  d*5mm.   wide  to 
7th    abdominal    segment — fairly   cylindrical,    the    true    legs    short 
and    stumpy,   hardly  tinted    ochreous,   the   prolegs    very    abort   on 
low  eminences,  so  that  the  larva  is  almost  as  round  below  as  above. 
The  prolegs  have  crochets  on  about  five-sixths  of  their  circle,  the 
unequipped  portion  being  the  outer  and  slightly  posterior.     They  are 
single  and  about  seventeen  in  number  in  front ;    behind  are  alternate 
large  and  small  hooks  (in  one  row),  and  about  sixteen  or  seventeen  of 
each.    The  outer  and  inner  bosses  (basal  eminence  and  shaft  or  pillar) 
form  one  rounded  base,  divided  by  a  line,  each  has  rather  numerous 
very  fine  hairs,  and  there  are  a  few  above  and  in  front  of  the  base. 
Jjenticles  are  not  very  definite,  but  circles  (or  ovals)  entitled  to  be  so 
called  occur  (1)  at  bases  of  the  legs,  (2)  on  dorsum  (tubercle  i  ?)  of  meso- 
thorax, and  (8)  on  abdomen  above  situation  of  v and  of  vi,  i,e, ,  two  at  about 
equal  distances  below  spiracles.      The  anal  plate  is  colourless  (green), 
and  reticulated  with  similar  sculpture  to  that  of  head  and  prothoracic 
plates.     There  is  a  supra-anal  comb  about  0*4miii.  long  and  0*8mm. 
wide  with  about  twenty  teeth  (Chapman,  June,  1906).      Joined  inatar 
(June  23rd,  1878) :  19mm. -22mm.  in  length,  in   figure   (omitting  tb^ 
head)  tapered  a  little  to  each  end,  the  prothorax  being  the  smallest  an<^ 
very  short.     The  head  swells  out  beyond  the  size  of  the  prothorax  bu 
not  to  such  an  extent  as  in  some  other  allied  larvse  (I^uckler).      Of  ) 
pale  greyish-green,  the  dorsal  vessel  darker,  edged   with   a   slender  pal 
yellow  line  on  each  side,  and  enclosing  a  pale  longitudinal  line  a£>n 
its  middle.     A  narrow  yellowish  line  runs  above   on   the  side   and 
broader  one  below.     The  two  dorsal  lines  are  prolonged  aa  tar  aa  t\ 
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,««,|end  of  the  flat  anal  shield,  whieb  is 

-ilrhe  transverse  folds  of  the  skin  are  yel- 

inflated  cheeks,  the  brownish  mouth 

mr  of  the  head  (brown  in  the  young 

ish  lines  very  distinct  and  exteriorly 

1  the  young  larva),  with  lines  stouter 

ges.     The  legs  are  very  short  and 

g  usually  a  longitudinal  yellowish 

les  on  the  underside  of  the  6th  and 

;picuous,  as  in  lineola,  sylvanus  and 

read  out  at  the  anal  end  of  the  larva 

puparium  (Zeller).      The  spiracles 

faint  and  pale  line,  which  touches 
i  each  spiracle ;  the  lower  pale  stripe 
ventral  prolegs ;  the  surface  of  the 

with  minute  granulations,  especially 
segments,  which  bear  a  number  of 

the  upper  surface  is  faintly  freckled 
pale  ground;  the  ocelli  are  black; 
fine  hairs.     As  the  larva  matures  its 


^^###)^§^/«i^and  more  yellowish  green  (Buckler). 
^l^i^W^^^l^^m^  Larvae,  &c..  i.,  pl-  xvn.,  figs.  2.2a.] 
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^^^l^--t*:S'^3^*f''^^'^**^^^^^^*  (Buckler),  Calainoipostu  epit^i 
^^^^^^^^^^^'i^^^'^^^^^'§,^^'d   canary -grass  in  confinement  (N 

y^3iiSi^'^?fi^:€al  for  a  retired  shelter,  wl 
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VHi  seek  for  a  retired  shelter,  which 

which  they  form  a 

parts  a  thin  wall  of 

irregular 'meshes,  the  resting-place 

3t  thickly  where  the 
four  or  five  days  (Zel- 
outer  space,  formed 
i^Jtossing  each  other.     These  they  fasten 


^i|*i  a  little  behind  to  each  side  of  the 
ulk.     The  few  stout  threads  that  cross 
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W  more  grass  blades,  drawn  closely 
l^s  to  form  a  cocoon ;  still  the  blades 
"iwn  together,  and  are  easily  removed, 
Iw  of  a  leaf,  attached  much  like  a 
le  pupa,  the  silken  mat  is  strong  and 
4mm.  beyond  the  pupa  at  either  end ; 
le  cremaster,  forming  a  pad,  not  nearly 
'etc.,  but  still  entitled  to  be  recognised 
Flin  the  silken  mat.     The  pupa  is  also 
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encircled  by  a  girth  which  impresses  the  wings  a  little,  t 
them  at  the  anal  angle,  crosses  the  back  in  the  incision  ^ 
2nd  and  Srd  abdominal  segments,  in  which  it  is  qai 
(Chapman).  The  pupa  is  slender  and  agile,  and  the  pupa 
a  fortnight  (Zeller). 

Pupa. — The  pupa  is  of  a  lively  apple-green  of  sever 
head,  thorax,  and  appendages  are  transparent,  if  not  quit 
the  colour  is  bluish-green,  depending  entirely  on  the  flui 
the  nose-horn  has  a  pinkish  shade,  which  is  cataneous  c 
pen  of  the  cremaster  is  also  faintly  margined  with  pinkis! 
rest  is  colourless,  as  if  the  translucent  white  caticle  contai 
fluid.  The  rest  of  the  abdomen  is  of  a  more  solid  aspe 
yellowish  tint.  The  broad  dorsal  band  is  of  much  the  8( 
the  thorax,  however,  but  has  a  very  fine  yellow  cent 
bordered  by  a  line  which  is  yellow  by  comparison,  but  rei 
a  green,  and  there  is  another  similar  line  half  way  bet^ 
the  spiracles;  these  lines  proceed  forward  over  the  m 
fade  out  before  reaching  the  prothorax.  The  pupa  is  1^ 
8'8mm.  across  the  widest  part  (wing- bases).  The  heac 
square,  and  about  8mm.  across.  The  nose-horn  arises 
of  the  dorsal  margin,  its  dorsal  line  being  continuous  vi 
pupa,  but  ventrally,  there  is,  beneath  it,  a  breadth  of  i 
the  head,  whose  surface  is  directed  to  the  front.  The 
wide  at  base  and  about  l'8mm.  long.  The  line  of  th 
sembles  that  of  a  Sphingid,  viz,,  the  curvature  is  directs 
laterally  it  has  very  much  the  appearance  of  a  human 
statue)  due  to  the  glazed  part  being  very  wide,  anc 
texture  with  the  portions  above  and  below  that  look  lil 
median  angles  of  the  maxillae  come  very  far  forward  i 
quite  on  the  anterior  aspect  of  the  head.  Until  th 
the  imago  commences  the  wings  are  so  transparent  1 
of  the  venation  can  be  easily  made  out,  as  well  e 
impress  of  the  venation  on  the  surface.  The  apices  o 
to  nearly  the  posterior  margin  of  the  4th  abdominal, 
there  extend,  as  a  free  style,  the  ends  of  the  maxillse, 
the  middle  of  the  6th  abdominal,  this  portion,  as 
between  the  wings  as  far  back  as  the  upper  border  of  tb 
red- brown.  The  antennae  descend  as  far  as  two- third 
the  first  legs  about  as  far,  but  they  are  entirely  cut  of 
by  the  second  legs.  All  these  parts  are  very  diflicul 
underlying  tracheae  being  more  conspicaous  tbi 
sutures.  There  are  no  hairs  to  be  detected  by  using 
The  cremaster  is  a  small  dense  patch  of  short  redd 
the  extremity  of  the  10th  abdominal  segment  (Cba 
Slender,  about  19mm.  in  length,  4mm.  across  the  a: 
it  is  widest,  though  the  head,  with  its  lar^^e  promic 
as  wide;  the  top  of  the  head  is  a  trifle  flattened, 
process  projecting  forwards  of  a  flattened  triang\} 
lying  across  the  head  between  the  eyes  ;  the  al 
gradually  towards  the  anal  portion,  whicfai  cn.ds 
blunt  flattened  tip,  furnished  with  a  circlet  of 
recurved  hooks.  The  wings,  antennae  and  le^s  ar 
and  the  proboscis  is  extended  at  full  length    do^wn 
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I  extremity.     I^  colounng  at  fi  w*. 

the  advent  of  the  ""•^^'/^nfTte 
rfiod,  x-iz.,  a  very  pale  and  de  icate 
fines  of  the  larva,  though  fe'^*,  are 
dication  of  its  approaching  change 
the  thorax,  which,  with  the/^^^ 
kinev  Kreyish-purple  hue,  the  bacK 
live  Ltthe  divisions  appearing  as 
Ecrev  In  this  advanced  stage, 
t\Sn  an  hour  or  two ;  xt  g^ows 

»Tck  of  the  abdomen,  with  a  dingy 
.1^  thorax  darken  to  purphsh-black, 
■^dcludai  projections  fade  away  to  a 
".  „r.in«.rent.  as  though  empty ; 
'T'ioS  generally  with  a  misty 

ll!\w,<i  stJecies  is  on  the  wing  for  a 
tfJars  to  be  everywhere  throughout 

B^iTi^  recorded  as  appearing  as  early 
»    '     ^Ltrict  early  in  May,  in  Greece 
#?nL    tfsoUern  France  and  Spain 
i^  T,me   yet  its  time  of  appearance  in 
inland   Varying  from  June  to  August, 
^  i  over  from  six  to  eight  weeks  each 
Llhree  weeks  in  July  and  the  firs 
HZm^S^tiSjaWxiM'm^^ns.     The  idea  that  the  species  is 
■l*S|ii5^is:i5^t«||^#,Mx>neous  ;  in  early  seasons,  e^.,  1898. 

IS^J:--:  May  (May  31st.  1893,  mPurbeck 
Si^-5ir«lM:SafiSJlMc;lKlja4leason8,  oj.,  1888,  it  was  not  out  unt U 
^^'^^h^mi^^m^mheT  (September  8th.  m  Purbeck). 
^^^f  ^^^t  l^liKny  actuS  dates,  but  those  we  have 
^:^^ai^j5-itci:#mongst  others  we  note;  Co'mNKNTAj 
^  ^"^^*^^-''»-  **— 'a-^^^ine  29th  at  Nice  (Bromilow),  a  montu 

?Ehe  same  year  (Bankes),  and  six  weeks 
,„  «  Bamcy       V  /Sheldon^;  ^uly 
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■i-^fust  17th,  1898,  between  morgex  auu 
-.-  .  «..  „,-..„  ^1^1  September,  1898,  a  good  deal  worn, 
i^il^^" 4l'i^#8th,  1899,  at  Digne ;  June  28rd,  1899, 
i^^Scis^Slc^Say  19tb.  1899,  at  Sierre  (Wheeler) ; 
^^^Ir^fci,  at  Herculesbad  (Lang) ;  May  8rd 
»r3ia^WS*g|s«^«*Sp(iclioU) ;  common,  June  2nd,  1900,  in 
»l^3fsS*?^.S?.!§-:-«S\  ^j  ^fesolonghi  (Fountaine) ;  August 

)rn  (Tutt) :  July  29th,  1901,  at  Mende 

1902,    May  SOth-June   14th.   1908, 

ft4&fi|Sa  Ste.  Maxime  (Powell) ;    J«ly  ^^^ 

'  nslft) ;    June   28rd,'  1908,^^t_G"^tfa"y 

^^^n^t.  Mo.  Mag.,  xx..  P^i?on^d 

til  the  evidence  U  against  the  •»»?P*'°°'|Jm 

*V  in  two  broods  (Hut.  Brit-  Butt*.,  p.  218) 

:!xxix..p.214)- 
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(Chapman) ;  July  26th,  1903,  at  St.  Martin  V^subie  (Rowland -Brown) ; 
July  28th,  1904,  at  the  foot  of  the  Grand  Saleve ;  July  29th-81st,  1905, 
quite  worn,  at  Gr6sy-sur-Aix ;  August  3rd-5th,  1906,  in  fine  condition, 
at  Bourg  St.  Maurice;  August  19th,  1906,  at  Chatillon,  quite  ove»(Tutt); 
August  8rd,  1905,  at  Qavarnie  (Turner.  British  records — Augvast  15th, 
1832,  at  DurdleCove,  near  Lul  worth  Cove  (Dale);  August  2nd,  1847,  at  the 
Burning Cliflf (Stevens) ;  July,  1849,  at  the  Burning  Cliff  (DougleLs) ;  ^ne 
at  end  of  July,  1858,  worn  and  over  at  end  of  July,  1864,  at  Lul  worth  Co\ft, 
etc.  (Blackmore) ;  July  27th,  1867,  at  Lulworth  (Dale) ;  imagiaaes  bred 
July  14tb-18th,  1873,  from  wild-captured  larvae  (Buckler)  ;  Jvuly  12th- 
19th,  1877,  at  a  place  15  or  16  miles  east  of  Lulworth  Cove  (Goss) ;  June 
20th- September  4th,  1879,  at  Lulworth  (Dale) ;  June  16th- Jaly  22nd, 
1884,  also  bred  July  15th  from  larvae  collected  in  spring  ;   July  16th- 
August  5th,  1885,  July  5th,  1886,  August  4th,  1887,  September  8th  and 
11th,  1888,  in  the  Isle  of  Purbeck  (Bankes) ;   throughout  August  to 
September  13th,  1888,  at  Lulworth  (Dale);    July  13th- August  Ist, 
1889,  June  21st,  1890,  in  the  Isle  of  Purbeck  (Bankes) ;  August  2nd- 
September  6th,  1890,  at  Sidmouth  (Wells) ;    early  August,  1891,  at 
Swanage  (Alderson) ;   July  81st,  1891,  at  Swanage  (Raynor)  ;    July 
8th-16th,  1892,  in  the  Isle  of  Purbeck  (Bankes) ;   well  out  in  the 
Swanage  district  on  July  12th,  1892,  and  continued  to  emerge  up 
to   August    8th    or   10th    (Bright);    July   15th,    1892,    at    Swanage 
(Mackonochie) ;  July  26th- August  6th,  1892,  at  Swanage  (Alderson)  ; 
July  29th  and  August  1st,  1892,  at  Swanage  (Bloomfield) ;  early  in 
August,  1892,  near  Honiton  (Riding) ;  July  28th-August  13tb,  1892, 
at  Burning  Cliff;  August  3rd,  1892,  at  Lulworth  (Claxton) ;  May  81st- 
July  28th,  1893,  in  the  Isle  of  Purbeck  (Bankes) ;  end  of  July,  1893, 
worn,  at  Weymouth  (Claxton) ;  several  good  ones,  August  16th,  1893, 
at  Swanage  (Bergman) ;  from  August  6th,  1894,  at  Swanage  (Dobree- 
Fox) ;  June  13th- July  25th,  1894,  June  20th.  July  23rd,  1896,  J  une 
23rd-July  13th,  1896,  June  12th-25th,  1897,  in  the  Isle  of  Purbeck 
(Bankes) ;  mid- July,  1897,  at  Swanage  (Bayne) ;  August  4tb.,  1897, 
worn  specimens  at  Sidmouth  (Studd) ;    August  2nd,  1898,  worn,  at 
Sidmouth  (Raynor) ;    at   Swanage,  first  fortnight  in  August,    1898 
(Henderson) ;  July  18th,  1899,  abundant  at  Sidmouth  (Studd) ;    July, 
1899,  at  Swanage  (Robertson) ;  August  1st,  1899,  and  following  days, 
at  Swanage  (Kemp);  July  10th,  1901,  at  Swanage  (Robertson)  ;    July 
16th,  1902,  at  Swanage  (Ford) ;  July  21st,  1902,  at  Swanage  (Vinall); 
June  19th,  1904,  locally  common  at  Swanage  (Rothschild)  ;    August, 
1904,  at  Swanage  (Image) ;  July  15th-August  27th,  1904  ;   July  20th- 
29th,   1905,  in  the  Isle  of  Purbeck  (Bankes);  July  l4th     1905    at 
Swanage  (Young) ;  July  21st,  1905,  abundant  at  same  plaoe'  (Bell)! 

Habits. — The  habits  of  this  species  are  not  unlike  those  of   Adopaea 
lineola  and  A.  flava^  except  that  it  appears  to  be  a  distinctly      «^V1\.^t- 
winged  and  more  restless  species  than  either  of  them,  ©speciaL^^J^  ^^  ^^^ 
sun  be  really  hot ;  it  also  appears  to  be  much  fonder  of  flo\y^rs  than 
these,  although  it  rests  and  suns  itself  in  a  similar  manner,      ^n  many 
respects,  the  imagines  remind  one  of  the  rapidly- moving  Urhicot-^  comma 
chasing  one  another  from  flower  to  flower  after  resting  for  bardlv  a 
moment  in  the  hot  sun,  following  each  other  through  the  lone-  o-ras 
or   hunting  away  an    approaching  A.  flava    or   A.  lineola.         When 
sunning,  it  rests  with  the  hindwings   somewhat  inclined  from    th 
horizontal,  the  forewings  slightly  folded  along  the  inner  marg-in  and 


as    ACTEON. 


127 


9  ii^ 


> 


eo  •! 


mi 


»:SbL 


i.v«rfi 


ea: 


an  angle  of  60°  to  them;    at  this 
Sving  rests  along  the  anal  nervure  of 
1,  but  the  forewings  are  much    more 
u  other.  Like  most  of  the  **  skippers 
rrunnel  near  the  bridge  at  Bourg  »t. 
Iwe  captured  many,  as  they  sat  motion- 
i»practically  oblivious  of  the  crowds  of 
|i  that  almost  stood  on  them,     in  a 
on  July  8l8t,  1905,  they  sj^^?^^^,  ^J^® 
^  flower-slopes  at  Bourg,  sitting  for  a 
[en  flying  off  rapidly,  on  the  approach 
^osen  point  of  vantage  to  give  battle, 
f  offender  off.     On  the  borders  of  a 
'ind  of  July,  1901,, where  the  plants 
Mso  exceedingly  active  in  the  hot  sun, 
head  and  darting  off  rapidly  to  give 
returning  again  and  again  to  nearly 
-  ^Q  be  in  rather  better  condition 

I  Jlv  emerge  a  little  later  and  are  a  trifle 
lUs  abundant  in  July,  1901,  frequent- 
uMiealineola.  Towards  the  end  of  the  af  ter- 
rilrthev  become  less  active,  settle  down  on 
^.mmiev  '  by  dusk,  however,  they  disappear 
:--*.g6,C^^^#a#F'^^!^land-Brown  observes  that  at  Mende 
.^.^«r^^|l«^fi:i:«l3^1i5ie  brown  flowers  of  a  rush  on  which 
i-ir^^f^l:^!^  offers  a  close  resemblance,  and   bus 
^^'^^c/m^-^^^k^^.  whilst  Fletcher  observes  that,  at 
i^II»  fij^_'•S&•^:^^^jf¥i5^;i|;    easily   captured  as  they  rested  on 

^.T*.J.?^_^^gj.-Qg   habit  appears  to   be  fairly 

v^vJxon  as  occurring  also  at  Swanage  ;  he 

SJ&rRed,  they  appear  to  like  to  sit  on  a 

""  ""     ilm,  but  later  are  fond  of  sitting  on 

on  'thistle-  and  bramble-flowers,  to 

7  do  not  fly,  and  are  then  to  be  found 

,..-,^«    a   bright  day  are  very  active  and 

._^_ ^_k»ll*:i^cies  of  butterflies  occurring  m  their 

^^2.%#^i*#-lM^t8    at    Lulworth,    it    is    reported    as 
^^  "  -^--^^^•sltsbine,  in  short,  sharp,  ]erky  flights^ 

:5iOiife  found  growing  in  the  localities  it 
frkTm*>W:^^f4^*^  on  which  its  larva  feeds,  and  darting 
.o  His--^-  *^^|X(^||^Qt.tjgp  at  no  great  distance.     It  some- 

-  ^^^^^^^^e^ ^^^^^^^  Stephens  found  a  few  on  flowers  of 

l01^^l'^ll**Fnn^C^,*MH*|i*^*niore  were  seen  on  the  flowers  of  a 

-^^^^'"^'^^-IKfili^  to   the  beach,  the  species  being 

l^l^iiifi^4i-*4l*ii»ning  Cliff  locality,  to  a  space  of 

>A^.^M)sm4Bf\:^£^  that  it  affects  that  part  of  the  i 


^(•g^nrg^  that  it  affects  that  part  of  the  under- 

lid'iS^^Cove,   where  Inula  crithmoides  grows 

"    ll'bfS^magines    frequent   flowers   of    Ononis 

^-•^iRnds  them  feeding  on  thistle  flowers  in 

'tie  species  is  over  almost  the  whole  of 
t  area  comprising  the  Canary  Isles, 
fcern,  central,  and  southeastern  Europe, 


about 
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and  extending  throughout  Asia  Minor,  the  species  has,  as  may    ^^ 
supposed,  a  variety  of  habitats,  yet,  at  whatever  latitude  or  altitti^® 
it  may  be  found,  its  haunts  are  usually  well  protected  from  the  col^» 
and  have  a  dry  and  sunny  situation.     In  Britain,  it  is  practioB^^-^^ 
confined  to  the  coves  and  sheltered  cliffs  and  slopes  on  the  soutb®^*^ 
coasts  of  Devonshire,  Dorset,  and  Cornwall,  and,  on  the  opposite  ooa*?* 
of  France  from  Cancale  to  St.  Malo,  in  similar  places,  the  species    '^ 
equally  abundant.     The  well  known   Lulworth   Cove  locality  is  _  ^^ 
undercliff  covered  with  thistles,  large  tufts  of  grass,  and  tall  (7a W^^* 
among  which  the  butterflies  skip  about  briskly  in  company  witti  ,^I 
fiava;  at  Swanage  it  occurs  on  grassy  slopes  near  the  sea,  '^^    T\x 
Parmiter  observes  that  the  habitats  between  Swanage  and  Weynd*^^    ^ 
are  detached  places  on  the  downs  facing  the  sea,  within  one  or    ^  ^ 
hundred  yards  of  the  shore,  where  the  subsoil  is  of  chalk  or  lime^"*^^^!  g 
the  chosen  haunts  having  a  southern  aspect  and  well  sheltered  b^  ^^-^^ 
from  the  north.     Goss  observes  of  one  of  the  places  where  the  s^^^^ 
is  most  abundant,  that  it  is  some  15  or  16  miles  to  the  east  of  Lul^^^^*.^ 
Cove,  and  forms  a  platform  some  800 ft.  in  length  and  50 ft.  in  bcr^^^CJ^^ 
formed   by  a  landslip  at  no  very  remote  period,   on   the    81^-^^^^^=^^^^^ 
the  cliff,  at   a  height  of  about  180  ft.   above   the   sea;    heirV;^^ 
ground  is  extremely   rough   with   masses   of  rock   lying    ab^^v^^p^ 
all  directions,  while  the  vegetation  is  of  a   very  varied    cha 
Bankes  finds  it  common  in  many  warm  spots  in  Purbeck,  b 
the  coast,  and  also  inland  along  the  southern   slopes  of 
hills,    even  some  miles  from  the    sea.      On  the    Continent 
of    its   chosen    haunts   are    very  different;     the    nearness 
sea  is  not  at  all  necessary  to  obtain  the  warm  sun-bathed 
the  insect  loves,  and  hence  we  find  it  abounding  in  localities 
quite  different  positions — the  hot   sunny  slopes   on  the  hill 
Gresy-sur-Aix,   from  the  grass  of  which  they  invade  the 
lucerne  and  clover  fields,  or  purloin   the  honey  frona    the 
in   the  neighbouring  orchards;    the  steep  rough  banks    the 
the  top  of  a  lucerne-field  that  slopes  up  from  the  shores  of  - 
d'Annecy  to  the  foot  of  the  hills  at  Chavoire ;   the  rough 
covered  slopes  at  the  foot  of  the  Grande  Gorge,  at  the  base  of  th 
Saleve,   near  Geneva,  the   flowering   slopes  of    the   valley 
from  Bourg  St.  Maurice  to  Bonnevei-les-Bains ;  the  roadsid- 
between   Pr6   St.   Didier  and  Aosta;    flowery  meadows   am. 
lower   mountains  opposite  Chatillon,  in  the  Val  d*Aoste,  ar^ 
other  similar  and  dissimilar  places.     Bath  notes  it  in  the  Py  ren^=^ 


Sauveur  and  H6as,  at  an  elevation  of  from  8000  ft.  to  5()bo  ft^^^  *^T^^* 
found  it  on  the  edge  of  a  pine-wood  at  Meseritz,  in  Posen  •   \v-fc  j  f  •  ^ 
Hesse-Nassau,  and  other  German  states,  it  appears    to*  b©    a^^      '^ 
confined  to  dry,  warm  spots  on  the  chalk-hills,  or  in  pine-fo  ^^®^ 
and  so  on.     We  have  no  doubt  that  its  more  southern  and   ea^f^  * 
haunts  are  even  more  varied ;  in  Syria,  it  occurs  in  the  Beyroizt  di  ^x^^^ 
in  the  Dog  Biver  valley  down  to  sea-level.     So  also  it  does  in  m      Y^^^ 
the  islands  of  the  Greek  Archipelago,  Crete  and  Cyprus  ;    it  occur  ^i 
down  also  at  Gibraltar,  in  the  cork  woods,  so  that  its  habitats  ar©^  ^^^^ 
to  be  sufficiently  diverse  in  character.  seen 

British    localities. — Cornwall:  near  Traro  (Benson),    rneAr  F*»i 
(Dale)] .  Devon  :  extremely  local— cliffs  east  of  Sidmouth  and  Torquay  fReadin    \  ^-*^^ 
mouth  (Studd),  between  Sidmouth  and  Charmouth,  near  Honiton  (Ridinff).   S     '  ^*^- 
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^n>  SwanagatoUpwey,  Kidgway  HiU,  nearUpwey  (Dale),  Isle  o'^i^f^SrHiorSi' 
^•o-   (Bank^).  SwLie  (Bajnor).  Weymouth  (Claiton).  feurmng  CM  l^  Hol^^^h 

^k«y),  Duiue  Cove  n4r  Lulworth  'cove  (IHle).  near  Ty««?»^^"^.f'/ii  °^ 
^Jnie  S^  (^,t<  D^).      [SoMBBSET :  Wookey  near   Wells  (W«*^tt)  (»lm^ 
oertMniy  A.  A.t>a).]     [^ABmcK :  8traMord-on-Ayon  (Colbourne),  Shenetone  near 
*«<»>fiold,  in  1885,  in  abundance  (Humphreye  UtU  Stainton)] . 

g^  i»i8TElBUTiON.— Central  and  Southern  Europe  (except  B"X?4rWfferi^ 

^*.  ManiBtania  (Standlnger).    Africa  :   Canary  IfllM  (Holt-White),  A^jwa- 

^.  iambesaa.  B<^na.  Al«i^,'sebdou(Oberthttr),  SWi-bel.-Abb^.  K^^a  ^e  ^na. 

*aaja,     Morocco   (Riihl).      Asia:    Syrla^Beyrout    distnot.    ^og   Bivm    ^^iq^ 

te^>-.^=-'a.\Ta«^a.Brou^^^^^ 


.<*' 


is     (Fritach).'  Morivia-Brunn    (Schneider),  ,^^"   *S»™-?^'Sr 
;?Ote«"'«,;r:»°  *«  lower  yalleys,  rare  (Eichter),  Tyrol    x  ^,^4^0^.  Cesti. 


/^^ok^^rf-^r^j^^H  ?Tr=  ^^Sui"n):ianTri£^7irbiiS);£^a: 

/5e«„7^'^>.  Durbuy,  Boohef«t,  Din^t  (I*mbllUon^        ^^^^^^\  Sarajevo dis- 

Z^?.' ^'Lr^^^Vr'"^'^'^^i^^''^^,,^'^^^^;f^Mec^h  Trebevie  (Eebel),  jiblanica 

(Bilri     »*i       ^*'  Beljovo  (Bebel),  Klekovaca  (AP»^J°T^  +,«hinie— OmbfRphfln  Htolaa 

Fb^»«cS^?*J«^).  Slivno,  everywhere  in  the  mountft»/^«yMB«^)-    Cwaoa  (B^l). 

4e      vX^^g«nerally  distributed  in  the  south,  local.  "  'J^' f  J*"    ,^"*^y-^,^* 

MiAeilo    *^^      disteict.      Voie    Blanche.     Vftudreuil,    Deux-Amante.    Fleuiy-snr- 

AaverjS^^>'  near  Vannes,  Ploermel  (Griffith). Lardy,  Mantes.  Chartres,  Chftteaudun 
St.  Plo?-^'  "««  Thiers  (Beroe),  Indre— Brenne  (Martin),  Gargdesse,  Solo^e. 
^'Etalo*^***'  Mt.  Dor,  t-e  Lioran  (Sand)  BalsiSges,  Mende  (Eowland-Brown),  Mt. 
?r»y  rj-^.  *     ^Tjroarn,  Amfriville,  Cond^-aur-Buisne  (Moutiers),  Aube— Les  Biceyg, 


9*^1101^^^  ^^ienne— Charroiix  (OberthUrr'Haute-Garonne,  Loire-Inf^r.— Nantes, 

.^'"s.     li^fLx^  (Xioy),     Alpes-Maritimea  —  generally    distributed    (Powell) ,    moun- 

Kr^^^ii^%S**       of    Nice     (Oberthiir).      amsse     (Nicholson),     St.    Martin -V^subie 

^®      Ci^J?*'*^>iVn),    Hy^rea    (Sheldon),     ste.    Maxime    (Powell),  Basses-Alpes— 

r-:-Port.^     ^<^wl^^^.3rown),    Bouches-du-Rhdne— St.     Pons,     Pyren^es-Orienteles 

X?'^  300^  ^r-^^^   Vernet-lea-Bains  (Oberthiir),  Gavamie  (Turner),  St.  Sauveur,  Heas 

^irotKJe      ^  *^^  -  -^C)00  ft-  (Bath),  Basses-Pyrenees— between  G^dre  and  Luz  (Kondou), 

^^lori^j^^i>t:^      (Brown),  Gu6thary   (Chapman).     Greece:   Corfu  (de  la  Garde), 

offiMi'      ^^^».  C:B!-^\intaine),   Crete-Suda   Bay    (Fletcher),  Canea  (Mathew),  Acar- 

*v^  ,^-       C^5^^^^^.«au3      Naxos,     Euboea,      Syra.     Tino,     Kos  —  Stanchio,    Patera 

5^nlcfoi.^^;7T*:*^:3s«»3'      !  Prussia— Kulm  (Speiser),  Pomerania— Garz-an-Oder  (Triepke), 

Sr°f  ,  (Q:^^^?^  — C>der'(Zeller),   the   Schwalbenbergen  near   Garz-Schrey,    Grambow 

^iTTi  ?•         ^if-^*^^A      Mecklenburg— Ludwigslust    (Schmidt),    Hanover— Osnabriick, 

IlJhi«     ^^^'^i^^^^^^iode      near    Gottingen,    common    (Jordan),    Brunswick -Wolf  en- 

— -Biit  .***"<2fc^^*=^:fcaiin\    Quedlinburg  (Jordan),  Harz,  in  the  lower  valleys  (Speyer). 

M^K    ?^»   ^^ '•^  ^:5ea— -Trier,    Boppard,    Bingen     (StoUwerck),    Hesse-Nassau,    etc, 

CBo^oS^*^         "%:5^^^mbflX5b,  Dotzheim,  Wiesbaden  (Bossier),  the  Frankfurt  Stadtwald, 

an-f^M  *^*=*>  ^>C^^ad     (Koch),    Cassel,    Quelenberg,    Lindenberg,    Chansseeboschung 

hum  %r::>^-^<^^I^'V^aiaeck,  Lichtungen,  near  Arolsen,  Wildungen,  Rhoden,  Rotenburg- 

Thari      ^<^*  ■— "^^^**^  —     -    '"»-"-*'*'^" n«o»T?w,-.^.   antVin..  Ai-nofo^f    Martiuroda.  Elscrs- 

l^*»n«e). 


Kornbuae^, 


Wan^^  <=**^^^  •  S»kony-near  Zeitz-an-Elster  WUde  ,  the  Petersberg  near  HaUe 
hauseo  r  V  ^^aT^**  ie»bauii  (Bichter),  near  CSthen  (Gillmer),  Miiblhausen,  Treflurt, 
K«*„v_   (J«=..^*  ^»      X^^Tear  HeiUginstadt.  etc.  (Speyer).  the  Kyffh&nser  n«*r  Nord- 

**>B»ndenbtirg-S«^u    (Ptttzner ,  Eudersdorf   (Dadd),  neax 
•^«tiohm«).  FrafwXn-Oder    (Herrmann).  Landsberg  (Speyer). 
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Posen — Owinsk,    Cybinathal,  Neutomischel  (Schultz),  Meseritz  (Zeller),  Silesia 
— ^Near  Brieg,  Obemigk  (Wocke),  Sprottau  district,   Wachsdorf,  near  Miicken- 
dorf,   Altkirch,   Donabrunnen  (Pfiitzner),   near   Elstra  (Schtitze),  near  Leipzig 
(Speyer),  near  Connewitz,  near  Mdckem,  Grimma  (Ent.  Ver.  Faun.),  Bavaria — 
Begensburg  (Hoffmann),  Erlangen  (Speyer),  Wiirtteniberg — Tubingen,  Beutlingen 
fSeyffler),    Baden— Lahr,   Carlsruhe,    Heidelberg    (Beutti),    on    the    Thurmberg 
(Gauckler),  valleys  of  Ueberlingen,  Basel,  Durlach,  Weinbeim  (Meess|,  Alsace — in  the 
Vosges  (Speyer),  near  Darmstadt  (Glaser).    Italy  :  Probably  througnout  Tuscany — 
environs  of  Florence,  Leghorn,  etc.,  common  ^tefanelli),  Piedmont — Courmayeur, 
between  Pr^  St.  Didier  and  Aosta,  Ghatillon  (Tutt),  Susa  (Bowland-Brown),  Apen- 
nines—near  Boscolungo  (Norris),  Pistoiese  Apennines  (Verity),  Roman  Gampagna 
K3aradja),  Pompeii  (Oberthur),  Sicily — Taormina,  Messina,  Palermo  (Fountaine), 
Syracuse  (Zeller),  Madonie,  S.  Martino,  Monreale,  Palermo  (Struve),  Corleone, 
Serace  (Calberla),   Naples,   Catania  (Zeller).      Montxneobo:    Cattaro   (NicboU). 
Netherlands:  very  rare — Limburg,  Valkenberg,  Maastricht  (Snellen).     Boumamla: 
mountain  valleys  (Mann),  Dulcesti   (Hormuzaki),   Tulcea   (Caradja),   Banater — 
Orenzgebirge  (Viertl).     Spain:  Yal^s,  Bilbao  (Seebold),  Castile,  Sierra  de  Bejar, 
San   Sebastian,  Aviia,  Cuenca  (Chapman),  Malaga  (Bilhl),  Granada  (Kambur), 
Gibraltar  (Walker J.      Switzerland:    generally  very  local  and  confined  to  very 
restricted  areas  (Wneeler) — Basle  (Knecht),  Zurich  (Frey),  Lagern-in-Baden  (Snell), 
St.  Blaise  and  district  (Couleru),  St.  Gallen  district  (Taschler),  Grisons — Tarasp 
(Killias),  Weissenburg  (Huguenin),  Bhone  Valley — several  places  in  the  Pfynwald, 
Sierre,  Brig  (Wheeler),  Martigny,  above  Plan  Cerisier,  between  Aigle  and  S^pey, 
Arpilles  (Favre),   Zermatt  (Zeller-Dolder),  foot  of    the    Grand    Sal^ve  (beyond 
Veyrier)  (Tutt).    Turkey:  Gallipoli  (Mathew). 

Subfamily :    Urbicolin^. 
Tribe :   Urbicolidi. 

There  are  two  British  representatives  of  this  tribe  in  Britain,  m., 
Aiiffiades  sylvanus  and  Urbicola  comma.  Their  eggs  are  entirely 
different  from  those  of  the  Thymelicids,  and  their  larvae  are  of  more 
distinctly  ** skipper"  build,  the  neck  being  more  constricted,  somewhat 
after  the  manner  of  the  larvae  of  the  Hesperiids.  The  pupa,  too,  is 
markedly  different,  lacking  the  tapering  nose-horn  (with  its  attendant 
hooks)  and  the  abdominal  segments,  though  tapering,  are  not  so 
slender  as  those  of  the  Thymelicid  pupa. 

Barbut*s  action  in  1781  (Gen.  his.  Linji,^  p.  178)  in  citing  counna, 
Linne,  no.  256,  as  the  typical  example  of  Urbicola,  constitutes  this 
the  typical  section  of  the  superfamily.  He  notes  of  the  final  Linnean 
subdivision  of  Papilio : 

Plbbeu. 
Rurales. 

Euralis  example  P.  P.  B.  betulae,  Linn.  no.  220. 
Vrbicolae. 

Urbicola  example  P.  P.  U.  comma,  Linn.  no.  256. 

Under    the    name   Auf/iadae,   the   tribe    was   diagnosed    by    Hiibner 
(\'er::eich7ii88,  p.  112)  as : 

The  wings  above  yellow,  spotted  beneath  with  pale  (white) — Augiades  cHnisut 
Cram.,  300.     A.  arcalauCj  Gram.,  391.    A.  c^mma^  Linn.,  Syst.  Pap.  256  •   Hiibn  ' 
Pap.  479-481.     A,  sylvanus,  Esp.,  Pap.  36,  1 :  Hiibn.,  Pap.  482-484.     AjheliHys 
Cram.,  60.    A.  euribates,  Cram.  *  ' 

The  imagines  are,  in  this  tribe,  much  larger  and  of  heavier  build 
than  those  of  the  Thymelicids,  the  forewings  more  pointed  towards  the 
apex,  owing  to  the  rapid  slope  of  the  outer  margin  to  the  anal  ansle  • 
the  androconial  patch  is  larger,  the  fold  more  open,  and  usuallv 
followed  beneath  by  an  area  of  erect  scales.  The  general  features  f 
the  tribe  are  given  by  Speyer  (Can,  Eiitom.,  x.,  pp.  161-2)  as  folio    ^■ 

Clab  of  antennae  ovate  or  elongated,  at  the  end  more  or  less  curved  * 
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Bhorter 
of 


Jjuch  thinner,  acute  booklet,  which  may  be  shorter  or  longer,  but  ^^^^^      ^er  ._ 
tt^an  the  club  itself.    Tbe  length  of  the  booklet  depends  upon  the  ^"?^ 

Jiatennal  joints  of  which  it  consists  (in  tbe  American  j7i2{fa««.y^- ^j^b  in  the 
««^ted  by  the  single  terminal  joint  which  sets  upon  the  thick  end  of  tt»e  cm       ^.^^^^ 

^rai  of  a  short  spine).    Palpi  placed  close  to  the  front  at  f^f.^^!!"    ^niflb-like 
^yond  the  eyes,  the  middle  joint  broad  anteriorly,  c^ojely  set  with  long^^^^  ^^^ 

^air-scales ;  the  apical  joint  conical,  either  short  and  thick,  o^^^^^^^^^     in 
^ore  slender,  yet  not  so  tbin  and  subulate  as  in  r/jymeit«js.     Ti*,^^  ^^^^^ 

t?h?'  «P«<=i««»  but  with  spines  in  most,  which  are  the  f^>^^'J^^tX   Wings 
rife-     ^°^y  >^^bust,  tbe  abdomen  as  long  as  the  head  ^"^  tborax  un^^^  ^^^ 

'^tively  small,  stiff,  tbe  anterior  ones  triangular  ^^^^f^^^^^^^^^  generally 
produced  at  tbe  inner  angle,  particularly  in  the  male.    Ihe  ante^^J""***   » 
^«ve  a  stigma,  but  no  costal  fold.    The  tuft  is  absent  from  the  Ubi». 
Wer  further  diagnoses  {o,k  cit.,  p.  152)  the  characters  of  a^least  four 
^i-oups  belonRinff  to  this  subfamily,  which  read  as  follows  . 

X       _,    .       ^     ^  ...       .,         .  _..-!  i,^tlfit.     Vein2t.«.,  the  first 


Wirii 


at  tne  end.      secou«   '  — 

*'  ^;"?'  o      .   .     *  o  «.t   or  a  little  before,  the  middle  of  the 
.     Vein  2  originates  at,  ^    ^^^^j^Qf  jjjgj^g^ig^n.     Stigma 
<^  18  not,  or  only  a  little  longer  tban^o  ^^^^  ^^         ^^^  reaching 

tfc  J^^^^l  present,  directed  more  towaras  ^^^^^     ^^^     ^^^^^^^, 

Jne   first  vein — [Parnara,  Moore]-— "*"'"' 


A^  a.b. 

:Fring4      ,^^«f  c 

stigm^^         *p*3t-coioured,  spotted    with    darker 


ta^_^j«"ii-coloured,  spotted    witn    darker  cui"»»   »" 

Y^T-     ^     lAcromachus,  Nicev.] — inachuf^  M^n. 

^ooi  5:*soQ  has  since  given  a  detailed  synoptical  key  of  the  group  (i '  ,»«• 
In  tii"i^  "'"•  ^ond.,  1898,  pp.  91  .f  seq.),  to  which  reference  shouldbe  made^ 
Js  mat?*  **•  »nvich  more  minute  generic  division  with  diagnostic  characters 
B«nor*^.^.    aunA  ^.taiifid  ffeneric  d.:.«^rJr,t.mns  are  added.     The  important 


■Eur.,"   *^*  - 
"Ent. 


Handi.  .<.^^:^-^«*.tt.,  "^onsid.  Gen.."  p.  208  (1810) ;  Leach    "Edu.^^  .J    j    ^^ 
Comp.;..  ,^^^^>    ?       bchs.,  "Die  Schmett.."  «'-V  Pj.^l,  (^^J?) ',819)!  Sam..  "Knt. 

:    (lV9);G?^'-.''HiBt,Na^Ci^::.?'-»--^^^^^  "Eur. 


*•«•    8    (l^^ 


S        Bdv..  "Eur.  Lep.  Ind.   Meth.,"   p.   27  (182«) 
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S^^r^m^^    di^aricatis    maculis  utrinque  pallidioribus   (mas     Unea, 
Spec       T~^^^^  ^®  ^^^^  butterflies  Yory  similar  to  each  other,  ancJ  the 
^omm^  K  ^^  described  has  been  hitherto-  considered  a  variety   of  P. 
Hj^  ??'         ^^  ^®  distinct,  and  the  individuals  only  pair  inter  se.      The 
JXQss^^^rS  ^^  constant,  yet  no  one  has  noticed  their  specific  distinct- 
idg  g.'     /-^^  lanra  is  unknown.      P.  sylva^ius  is  at  once  noticeable  for 
*^^av  ^ '   V  ^^®^^®^*ly  approaches  P.  comma  in  this  particular,  but  is 
distill  '}^^^^y  larger.       The   figure    represents    a    2 ,   the    ^    is 
^'h'an^'^^  ^y.  *  ^^*^^  ^*^^^P®  ^^  ^^^  forewings.     From  P.  comma 
^ie  ^^"^'^^^bly  different,  in  that  in  both  sexes  the  spots  are  almost  of 
^ader^^^  ^^^^^^^^^^^^^  P®*^®^  *°^  inclining  to  yellow— and  on  the 
^barnf^   ^^^^^y  discernible,  where  in  P.  comma,  the  spots  are  white, 
^^kesit^^^^'  *°^  never  like  those  of  P.  sylvanus.     Close  comparison 
^f^ZkG^       t  distinction  more  apparent.     There  are  very  few  places  in 
^et  'wTi'K^   ^^®  ^*  occurs,  but  in  its  haunts  it  is  rather  plentiful.     It  is 
•^^^ce^  naost  frequently  in  July  in  sparse  woods,  and  acting  on  the 

^^G^  £^^^  ^^  naming  butterflies  after  those  of  the  gods  of  the  woods 
,         X^^tj^^^^^^*  ^  ^ave  named  this  species  "  sylvanus  '*  (Esper). 
^ro\i|rj-^    ^^-^-Expanse  27mm.-84nim.     All  the  wings  of  a  rich  fulvous- 
^p\f^  ^^»    *ixje  outer  margin  of  forewings  broadly  fuscous ;  a  transverse  / 

fiifOii^^-P^^^r  angulated  spots  beyond  the  middle  of  the  forewing,  and  a  i 

^^^hk     ^^^  tinted  blotch  extending  from  centre  to  base;  the  hindwings  | 

^^"W^i^.^     ^titral  transverse  row  of  similar  spots,  and  a  separate  one 
^^  ^^s^     ^  -    ^.®-     T^®  underside  paler,  the  spots  of  the  upperside  more 
^^iti^Vi  ^^stinctly  marked  in  a  tint  varying  from  bright  yellowish  to 
S:^^'^^chreous. 

f^^^^    ^  DIMORPHISM.— The  sexual  variation  is  very  marked,  the  ^ 
^^^^^<ifi3  ^conspicuous,  black,  audroconial  pocket,  extending  obliquely 


«efvu^^^  tlie  base  from  the  centre  of  the  wing  (below  the  median 
TK^^^^c^oV..  Awards,  and  nearly  reaching,  the  inner  margin.  The 
-.  ®     s>       r^^ft  or  scent-scaleR  Are    i-.^  au:  ,  ««««;««  «««+;..«i««Kr  o^^^ioiian/l 


^W*f  ^*  i>;  ^^®  ®"^^^^  ^^^riuR-scales  are  entirelv  wanting  in  this 
^iidivr  ^-^"^^  consequence  of  which  the  patch  makes  a  more  connected 
forr^^^:t^  i  its  divisions  stand  out  less  sharply.  (2)  Among  the  jointed 
*^eto    ^    ^Cil^-*"   scales   there   are    some    unjointed   ones  (fig.  20).      The 

^^      ^^-l^es  reach  to  0-5mm.  in  length;  sometimes  only  a  part  of 

'°«ee^S^*--— -^^  ^i^^*®^»   ^^^   ^^^^^   part   unjointed.      Thus  they  appear  in 


nS?H?^  i«P^^WV-    Pri'^oribus  supra  linea    transversa  lanceolata  nigra.      Habitat  in 

PaS  ^i*»^     ^Xa?'^®®'^  ^^*^*^^  ^^d  amynto«.]  »»    (Poda,  Iru.  Mut.  Qraec,  p.  79).    This 

anu  *    -^^^^  ^  ^L^  undoubtedly  Scopoli's  comma,  which  he  queries  particularly  as  being 

ciBU  *^*^  ^^-^-^         comma,  and  then  describes  as:  "Long.  lin.  6J,  fat.  3J.     {Sylvestru, 

Sei?'***^     ^5^^^^       <^ra€C.J.     Aiae  concolores  corticinae;   limbo  fusco.     Caput  crassum; 

coiual  ^^•^  ^  ^^^"^  ^^  terminatiB.    In  sylvestribus.    Noster  caret  maculis  pallidis  albidisque, 

SQj^f^^^    2r^^^  ^?^   ®^^  Linnaano,  juxta   descriptionem  datazn   in  Fauna  Suecica. 

•ylD^^^^^^  '^^abet  lineam  nigram  obliquam  in  medio  paginee  superioris  al»  antica 

only,**"*^  ^^      ^  ^^iter  caret  hac  linea  et  pallidior  est.      Uterque  sedens,  gerit  alas 

caliej*^     ^=5--»-w^^-^       (JBnt.   Cam.,  p.  IQI).     Werneburg  notes  that  Ochsenheimer  gives 

andj*   **    ^j^^p-^^^^^cxoubtfully  comma,  but  in  his  opinion  it  is  certainly  comma,  because 

be  ba!5^^iL^^^^^****'»  *°**  °°*  *°  ^^^^  (fiava),  could  the  black  dash  of  the  forewing  be 

theu^    ^s>^-^^^^^   lanceolata."    Werneburg  had  evidently  overlooked  Scopoli's  comma 

^^^^i^^]^'*^^^'^^^'*""*'  *°^  ^*  appears  to  be  not  at  all  possible  that  Poda  would,  had 

^^  %^^^^*^=*  before  him,  left  out  such  a  marked  character  as  the  white  spots  on 


Oififei    ^      is     1^^  scent-scales  are,  in  this  species,  particularly  specialised.  i 

coto  i^*^^l  V  ^so  usually  larger  than  the  <^  ,  and  the  paler  spots  are  more  I 

(l)^T^^^i^^:i     **    ^^  ^"aportant  differences  are  to  be  observed  in  j 

SDeoi    *^^      f^  the  androcomal  patch  of  this  species  with  that  of  U.  comma : 

i>i^^^^    ^'^"'^'^y  ^/ermR-scales   are  entirely 
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general  less  developed  than  those  of  U.  comma^  and  by  comparing  these 
species  one  finds  that  such  an  unimportant  colour-character  as  a  very 
short  silver  stripe,  may  yet  constitute  a  very  great  and  important 
morphological  difference.  The  tuft  of  hairs  is  wanting  on  the  hind 
tibiBB"  (Aurivillius). 

Variation.  —Viewed  from  a  British,  and  even  from  an  European, 
standpoint,  one  would  say  that  this  species  was  particularly  constant 
in  size  and  markings.     For  all  that,  however,  there  is  some  variation 
in  tint  of  ground-colour,  in  the  conspicuousness  (or  the  reverse)  of  the 
paler  markings,  in  the  extent  to  which  they  occupy  the  basal  half  of 
the  wings,  and  in  size.     On  the  underside,  too,  there  is  considerable 
variation  both  of  fore-  and  hindwings,  in  tint  and  markings,  and  here 
the  normal  pale  spots  may  be  very  conspicuous,  obsolete,  or  united 
into  a  distinct  curved,  almost  V-shaped,  band.     Esper  figures  a   $ 
[Schmett,  E\ii\,  pi.  xxxvi.  (supp.  xii.),  fig.  1]  that  has  the  spotting  of  the 
underside  of  so  pale  a  tint  as  to  make  it  resemble  that  of  17.  comma. 
But  it  is  in  size  that  the  greatest  variation  exists,  and  one  finds  as  a 
rule  that  the  specimens  become  larger  as  one  goes  south  and  east,  ejj,^ 
Sicily,  Syria,  Japan,  etc.,  developing  in  the  east  so  greatly  in  this 
direction  that,  at  least,  two  forms  have  been  described  as  distinct 
species.     Wheeler  states  that  the  specimens  from  the  mountains  of 
central  Europe   are   generally  darker  than   those   from   the   plains. 
Occasional  aberrations  have  been  recorded  by  various  collectors,  ^.//., 
Buckstone  notes  a  ^    with  a  patch  of  pale  yellow  on  the  forewings 
between  the  costa  and  the  oblique  discal  mark,  taken  at  Purley,  in  July, 
1896  ;  he  also  records  a  smaller  and  darker  $  than  usual  from  Dorking, 
taken  in  1898  {Froc.  Sth.  Lond,  Ent,  Soc,  1899,  p.  109).     Hormuzaki 
took  {Verh.  zooL-hot,  GeselL,  1.,  p.  28)   a  very  dark    ?    at   Gastein, 
and  described  tw^o  other  $  s,  both  only  29mm.  in  expanse,  ground- 
colour intense  dark  brown,  spots  unusually  small  and  distinct =ab. 
obscura,  n.  ab.  {op.  cit.,  xlvii.,  p.  167).     Henning  found  a  melanic 
specimen  at  Frischingwald  in  Prussia  {teste  Speiser),  and  Oberthiir 
notes  {in  litt,)  an  aberration  from  Vernet,  in  which  the  underside  of  the 
hindwings  has  the  disc  pale,  owing  to  the  confluence  of  all  the  small 
spots  into  a  single  one  =  ab.  ^'wnrfa,  n.  ab.     He  has  also  another  aber- 
ration, a  ^  taken  in  England,  the  hindwings  of  which  are  very  pale 
without  markings.      It  is  difficult    to   classify  the  aberrations   with 
which  one  occasionally  meets  in  Britain  and  on  the  continent  of  Europe 
where  the  more  typical  form  occurs.     These  appear  to  be — 

(1)  The  ground  colour  pallid,  the  scaling  poor,  the  normally  darker  areas 
tending  to  albinism,  and  the  spots  more  bleached  than  usual,  giving  an  impression 
of  pallid  uniform  colouring  =  ab.  paupera^  n.  ab. 

(2)  Uniform  fulvous-brown  to  outer  marginal  areas  which  are  darker ;  the 
usual  pale  spots  almost  or  quite  obsolete =ab.  ohsoleta,  n.  ab. 

(8)  Bright  fulvous-brown  from  base  to  outer  marginal  area,  pale  spots  almost 
of  same  colour ;  marginal  area  of  rather  deeper  brown,  but  not  contrasting  with 
spots  or  median  area=«^Zt;ant<«,  Esper. 

(4)  The  pale  spots  contrasting  strongly  with  the  ground  colour  which  is 
strongly  mixed  with  fulvous,  the  darker  tint  conspicuously  present  in  basal  as  well 
as  marginal  areas.  The  underside  usually  fairly  marked  with  upperside  design  — 
ab.  opposiiaj  n.  ab. 

(5)  The  ground  colour  as  in  the  former,  but  rather  brighter,  the  marginal  areas 
particularly  dark ;  the  forewings  with  a  narrow  marginal  black  line,  the  hindwings 
more  broadly  black-margined  ;  the  pale  spots  full-coloured,  bright,  but  contrasting 
with  ground  colour.  The  underside  particularly  clearly  marked  with  the  upperside 
design =ab.  claray  n.  ab. 
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*uiui?\^^®^^®'^*^°'  tore-  and  hindwings  united  with  diacal  spots  aii<3  con- 
^  to  base  as  a  pale  blotch,  leaving  a  dark  outer  margin =ab.  extensa,  n.  «b. 

the     /^^  ab.  obsoleta  the  ground  colour  encroaches  on  and  drives  out; 
PWe  spots,  in  ab.  externa  the  pale  spots  encroach  on  and  expeJ  th& 
e^und  colour.     Of  the  races  that  deserve  notice  or  have  been  described, 
"^^  Qofce  the  following : 

'^hoie'  ^^'  ^^^^^9ica,  n.  var.— Of  small  size,  28mm.     In  the  <r  the  forewings  with 

®^d  of  *^^  irom,  base  to  angulated  line  bright  tawny,  except  a  small  patch  at  upper 

^^ndwi^     l^^^^^^  streak  (i.e.,  like  ab.  extensa)\  the  outer  margin  fuscous;  the 

^«^row  1^  *if»ght,  inclining  to  tawny,  with  transverse  row  of  still  brighter  spots,  a 

^o-i'kar^*       marginal  line  and  blackish  costa.     The  ?  more  fuscous ;  the  paler 

^©  /or       ?°^©winKs  restricted  *o  angulated  line  and  outer  edge  of  discal  cell,  and  on 

*/8o    t^^^^^  ^  *^®  ^^^^  usual  transverse  dots.     The  ochreous  underside  brighter, 

^^sted  Z,'^^^^  ^P°*^  consequently  not  conspicuous,  the  basal  part  of  hindwings 

•''^ne  ovTi^^'lfi^^^^iah  scales;  the  rest  typical  (Saeterstoen.     Taken  by  Chapman, 

3^^-^  -f 7tli.July  2nd,  1898).  '"^ 


*< 


/». 


^s  a  small  form  of  good  colour. 


Var 


(etab.)  anatolica,  Pldtz,  ''Stett.  Ent.  Zeit.,"  p.  219  (1883);   Riihl, 
-Sohmett.,"  !.,  p.  828  (1895) ;  Staud.,  '*  Cat.,"  3rd  ed.,  p.  93  (1901). 


^*«en,  more  or  less  mixed  with  rusty-yellow;  red-yellow  prevaihng  towards 

^^  j^      ^^gle ;  the  yellow  spots  often  very  indistinct.    Asia  Minor  (Plotz). 

"^^^^^i-^^-j  iiiain  feature  of  this  variety  is  the  green  coloration  of  the 

^"'^oi^j^.'*^®    of  the   hindwings.       We   have  seen  no  approach   to   this 

Asia.   D^^-**^®  specimens  we  have  collected.     Staudinger  notes  it  from 

c,  .   ->-     "ti^^^  and  Southern  Italy. 

^^^^ti,%\;  ,^mcana,    Christ.,    »•  Iris ."    vi.,   p.  87  (1893);  Riihl.  **  Pal.  Gross- 

^^^'^^  'ii   1.,  p.  643(1896);  Staud.,  "  Cat.."  3rd  ed.,  p.  93(1901).— Inter  Heip^rw* 

c^r^  ^■^t^i'^Tr'*®^.,  eisylvanum,  Esp..  ponenda.     A  venata,  Brem.,  diflfert :  Alis anticis 

^ea^*    ^^^li       acuto,  posticis  minus  latis,  colore  satiatiori  lusoo-ochracea  linea,  disci 

diffe^*^*^*^    oJ?/*^  ^^^^^  ^^^^  "ligra),  fasciis,  macularum  media  et  terminali  lata,  fuscis 

ZonJ^    ^     ;^^Jore,  quam  in  <?  re  fasciisque  angustioribus  dilutioribus  fuscis.  Hsylvano 

ct*    ^.I^^^»^i'Qdme,  fascus  distinctioribus,  obscurioribus  colore  paullum  dilutiori. 

j^     ^  *^^.oA  •^^*'  ^'^^^'  ■*^®'^^oran,  Astrabad.     Hyrcania  (Christoph). 

^'S'i^i^^f^^t^ger  notes  the  form  as  beinff.  in  ^  and  ?  ,  above  "Obscurius 

*•     xp-^  ^  et  maculata."  ® 


»iatgi  -^tivf-^d.,  *'  Cat.,''  3rd  ed.,  p.  93  (1901).    ._,.«^.., ,     , 

J'JUiil^'^^i  ^fc       *®^* '  ^**  ■ '  ^'    .  ^  (1881)  — Hesperia.     Alis  supra :  fulvo-ochraceis,  nigro- 

AiftUf'   ^^    _j^,^     ^t  venatis,  apice  non  nihil  obscuriori,  linea  discoidali  nigra;   subtus; 

.    .A    ^  ■•^^o-ochraceis,  anticis  basi  nigra.   Expans.  alar,  antic,  unc.  1}  (Bremer). 

'^i  ,  etc.  (Staudmger).     Isle  Askold  (Jankowski),  Corea— S^oul  (Kalinow- 

"^  -ft — ^Leon-Tang  (Mouton). 

liir  says  {in  ii«.)  that,  in  his  opinion,  venata  is  a  geographical 
Ivanus.     According  to  Staudinger  this  form,  in  the  ^  ,  has 
^'^ide  not  dark -margined,  and  the  underside  almost  unspotted. 
"^^es  venata,  Bremer,  with  herculea,  Butler,  who  described  the 
-Q^        -^^^-x  **     distinct  species  as  follows :  "  Allied  to  sy/v«wM«,  considerably 
y^Ua^to^  ^f  fl*  clearer,  more  ochreous,  colour  above,  and  on  the  under- 

1  in^ji^^^^^X-^^  a  more  uniformly  tawny  colour;  the  secondaries  not 
^^P^^^  "^r  *"  »s  in  P.  sylvanus ;  pattern  similar.  Expanse  of  wings 
*hir^  ^^^  ^^  lines.       2  ,  above  bronzy-brown  or  chocolate-brown,  with 

^^^  ^^^flections  ;  primaries  with  a  yellow  dot  just  above  the  basal 

^^^^tmedian  vein,  a  cuneiform  spot  filling  the  base  of  the  first 


I 
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median  interspace ;  a  bifid  spot  at  the  end  of  the  cell ;  a  series  of  five 
quEbdrate  spots,  excised  in  front,  crossing  the  disc  obliquely  from  sub- 
median  to  upper  radial  vein,  and  a  trifid  spot  across  the  subcostal 
branches,  half-way  between  the  cell  and  the  apex,  buff;  secondaries 
with  angular  discal  series  of  five  ochreous  spots.  Wings,  below  with 
the  markings  paler  than  above,  the  spots  creamy-whitish  or  pale  bone- 
yellow  ;  disk  of  primaries  round  the  borders  of  the  oblique  series  of 
spots  olive-brown ;  external  angle  and  outer  border  whity-brown ; 
secondaries  bronzy  olive-brown,  the  discal  series  consisting  of  six  spots, 
anal  angle  broadly  ochreous,  outer  border  tinted  with  ochreous ;  palpi 
white ;  body  below  bluish-grey.     Expanse  of  wings  1  inch  7^  lines." 

e.  var.  tochrana  [Brexn.].  Biihl,  "  Pal.  Gross- Schmett.,"  p.  648  (1895);  Tatt, 
"Brit.  Butts.,"  p.  126  (1896).— Imago  32mm. -35mm.  This  is  also  a  large  form, 
which  actually  forms  a  transition  to  tubhyaHna^  but  nevertheless  comes  nearer  to 
tylvanut  than  to  the  other  species.  Upperside  almost  as  bright  brownish-red  as  in 
the  typical  form,  but  the  outer  margins  are  generally  more  strongly  darkened.  The 
arrangement  of  the  spots  as  in  iylvanus^  and  not  so  pale  and  vitreous  as  in 
tubhyalina.  Underside  of  a  very  deep  reddish-yellow,  almost  cinnamon-brown, 
with  sharply  defined  dark  nervures.    Locality — Hakodate,  June- July  (Biihl). 

^.  var.  (an  spec,  diet.)  faunat,  Turati,  **I1  Nat.  Sic,"  xviii.,  pp.  36-37 ;  pl> 
vi.,  figs.  5,  9 ;  vii.,  fig.  3  (1905). — Fulvo-ochraoea ;  fascia  externa  brunnea  dis- 
tincta,  ad  apicem  angustiore  quam  in  tylvano,  Antennis  tenuioribus  unicoloribos 
fuscis ;  clava  subtus  fulva  (Turati). 

This  is  described  as  a  distinct  species,  but  we  are  not  able  to  dis- 
tinguish between  the  figures  of  this  form  and  our  ab.  extensa.  One  ^  only 
was  captured,  at  Gavarnie,  July,  1894  ;  it  is  28mm.  in  expanse ;  ground 
colour  rather  deeper  than  that  of  sylvanus,  less  brown  than  comma; 
dark  brown  outer  marginal  band  rather  narrower  than  in  sylvanus^  &c. 
The  hindwings  with  an  almost  uniformly  wide  marginal  band  ;  other- 
wise as  in  sylvanus.  On  the  underside  of  the  forewings  the  pattern  is 
more  distinct  than  is  usual  in  sylranus ;  the  hindwings  have  the  inter- 
neural  spaces  marked  with  elongate  pale  yellowish  spots,  instead  of  the 
ordinary  pattern  of  sylvanus  (Turati). 

EooLAYiNG. — On  August  8th,  1905,  at  Bourg  St.  Maurice,  on  a 
flowery  bank,  where  Adopaea  tliaumaH,  A.  lineoUiy  Thynielicus  action, 
Urhicola  comma  and  Augiades  sylvamis  were  all  occurring  together, 
I  observed  a  $  sylvanm  in  the  act  of  egglaying.  Standing  length- 
wise on  the  front  of  a  grass-leaf,  she  very  carefully  turned  her 
abdomen  around  the  left  edge  of  the  leaf,  and  felt  for  a  moment 
before  withdrawing  it;  she  then  hurriedly  darted  off,  returning, 
however,  almost  immediately  to  the  same  leaf,  settling  near  the  top, 
and  sliding  quickly  down  to  the  same  point  as  before,  and  going  through 
a  similar  series  of  movements  as  on  the  first  occasion,  again  flying  away 
quickly  not  to  return.  I  fully  expected  to  find  two  eggs  on  the  back 
of  the  leaf,  but  there  was  only  one,  which,  I  think,  she  must  have  laid 
on  the  first  occasion ;  it  was  just  round  the  left  edge  of  the  leaf  (from 
the  point  of  view  of  the  insect  facing  the  front  surface)  and  laid  as  an 
ordinary  upright  egg  (Tutt).  In  July,  1868,  a  $  was  observed  flying 
from  one  stem  of  grass  to  another  several  times,  as  if  particular  in 
selecting,  and,  having  found  a  suitable  one,  slid  gently,  but  quickly, 
down  it,  apparently  by  means  of  the  legs;  when  she  was  gone 
the  sheath  formed  by  the  leaf  round  the  upper  part  of  the  stem  was 
examined,  and  about  thirty  small  white  eggs  deposited  in  a  line  found 
therein  (Ullyett).  A  $  was  observed  to  lay  three  eggs  side  by  side  on 
(;he  undersurface  of  a  grass  blade,  July  17th,  1897,  and  others  on  June 
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^"^i   l^i^^^^^^ ^^    (^^y°or).      A  ?   was  observed  to  deposit  an  egg  on  the 

ti^       a^:m^  '^T"^^         ^l  ^  ^^^^  ^^  Brachypodium  sylvaticuw,  July  24th,  1904,  at 

j^^ti^     ^^-  ^^L^^^W  T  ^^^'^  appeared  in  eight  days.    On  the  afternoon  of  JuJj 

^ti^    ^  ^^  ^^-^^F  *ga'n  witnessed  a  ?  deposit  an  egg  on  the  underside  of 

l^*^^^^^        ^^"^„  -*?^^®'  *^**  ^*^  probably  Molinia  ca^ulea,  another  egg  was 

*    t>^^V^i^^^m^^^  ^"^^  ^'^  *  similar  situation.     Both  these  ova  hatched  on 

^^^t/if  ^L^  ^    ^  ».one  of  them  certainly  (and  probably  both)  having  been  only 

•*  -V^^i  ^^r^*-^^  ^^^/}*^©eggstage  (Sich).    In  confinement,  the  eggs  are  laid  openly 

«^^^a^V^^  ^^"^^^^  meUins).     In  the  Harwich  district,  Mathew  has  often  seen  the 

^^<^  O^^^              ^^^^  ^^^^"^  ®gg8  on  Dactylis  glomerata  and  other  coarse  grasses. 
\.c      ^'^J  ^m::^  :isw>!ir The  Mtr  ia  «  iU4.i«  I .'    xi u^^iar^hara  f.hft  convex 


-        ^^^  ^g  is  a  little  more  than  a  hemisphere,  the  convex 
'  ^^  *PP»r6ntly  a  portion  of  a  sphere,  the  attached  side  plane, 
0-96mm.,  height  0-54mm.     The  colour  is  creamy-yellow 
fiht  greenish  tinge,  getting  rather  orange  towards  maturity, 
^ure  is- an  irregular  network,  for  the  most  part  hexagonal, 
.  toout  0-025mm.  in  diameter ;  the  lines  separating  them  very  fine 
^  ^.     Each  cell  is  marked  with  20  to  80  small  dots  arranged 
«-«gree  in  lines,  whether  these  dots  are  thickening,  or  thin- 
Y   alterations  in  texture  does  not  appear.     In  the  arrangement 
lis  one  important  point  appeared,  viz.,  that  though  the  cella 
erular   and  quasi-hexagonal  over  the  top,  near  the  base  they 
-         ^        ,^P^®^  in  vertical   rows  and   differed  only  from  the  ordinary 
?wat  th^^'^^^*.^^^®''*i^al  (primary)   and  transverse  (secondary)  ribs,  itx 
Wittier     Q^fr^^^^^  ^^^®  ^^^  °°*  "^^^®  marked  than  the  transverse,  and  that 

:rxre^ueafc        -  ^  about  100  or  rather  over.     The  vertical  ribs  zigzag  as    is 
oloser  fco^^lT'*  *^®  transverse  ribs  alternate  in  adjacent  rows,  they  aro 
l>y  £bQ  ^^'^^^M  1^^  *^^°  *^®  vertical  ones.     The  micropyle  is  surroundecl 
^fcs  long  a.^^V^*  rosette  of  eleven  cells,  each  very  narrow,  but  about  ha»l£ 
ifir    mot   tiJx  ^  Others,  they  are  followed  by  others  rather  longer,  but  it 

distinct  ni^^j^^^en  or  eight  rows   (or  circles)  of  cells  outwards  that    3» 
Jb©     ^^i^erxti     "^^^^i^gi  making  them  radiants  from  the  micropyle,  fails  to 
liAVG  beexi      ^  vOtapman.      July   1st,    1901).     The  upright  egg  wou.l<i 
tJtiG  iriicro^^^X^tienc&l  but  was  much  flattened  at  base.     Under  a  lens 
^^^»  "w^iih  ^    /^    appeared  as  a  slight  depression  on  the  summit  of  tbie 
under  a  lo^^,^  ""^^inute  raised  point    in  the  centre.     The  general  surface 
All     directi^^^^^t>cDwer  appears  smooth  with  lines  running  irregularly    in 
r-eall^  coo^^^*^     Q^er    it   like  veins  in  marble.      The  surface-sculpture 
jr&isea  oos^^^^^  of  a  raised  network  enclosing  polygonal  cells,  with  snaall 
£ts   tliey  *^I>  j>^^^^^t  some  of  the  angles,  these  cells  become  more  elongated 
dozen  ver^^    ^^^^^^  **^®  micropyle.     The  micropylar  rosette  consists  of  a 
l&icl,  the  eoj^-*^^::>ngated  cells  with  the  outer  ends  rounded.     When  first 
^jireen    f^^^r»:^  ^^V^i-  of   the  ovum  was  grey,  but  in  some  lights  it  looked 
aiaroeter    1.  ^^^  t;he    reflection  of  the  leaf  on  which  it   was  laid.      Its 
tlae  coloui:'^     >^^mm.,-  height  O-Ymm.     Very  little  change  took  place  in 
a.nd  two  ^a.;Cr^t  on  the  sixth  day  a  black  spot  appeared  in  the  centre 
ei^tit   days       ^^la.ter  the  larva  appeared,  the  egg  stage  having  only  lasted 
a^oril>tiOr^^<^^ioh,    J'^^y  ^^i^,'  1^^'  ^?d  July  22nd,  1905).      Other 
S      X96  (^B^^^tr^  to  be  found  (1)  By  Hellins,  Buckler^s  Larvae,  etc.,  i 
SoteB  oit\x^^  •         C2)  By  Tutt,  Ent,  Record  etc,,  x.,  p.  15  (1898).    Tonge 
Kvm   Bovxt^  J^ ^Sa  fig^^«4  ^«  0":^  Pl- ?-  'f  M  fig.  4  from  Maldon,  and  fig.  8 

V^^ltom-,  t^      ^t.  ^^''o;?^'  *^^*  *^^  ^°"^^'  ^^s  its  greatest  diamfter 
^•"Vr^OTt^'^^    X»tter  l-20mm. 

*^  ^^^     I.ARVA.— The  newly-hatched  larva  devours  a  portion  of 
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the  eggshell,  sometimes  all  except  the  base.  The  &gg  stage  as  deter- 
mined by  Sich  (in  Lausanne  and  England)  lasted  eight  days,  but 
Hellins  notes  it  as  thirteen  days,  so  that  there  may  be  some  difference 
in  this  respect.  The  young  larvaB  will  feed  on  various  grasses  in 
confinement,  Poa  annua,  etc.  Hellins  observes  that,  as  soon  as  some 
larvae  he  had  in  confinement  had  devoured  the  eggshell,  they  took  up 
a  position  of  rest  in  the  middle  of  a  blade  of  cock's- foot  grass,  fastening 
its  edges  across  with  five  or  six  distinct  little  ropes  of  white  silk. 
They  soon,  however,  spun  together  the  edges  of  the  grass  blades,  and 
made  an  opaque  web,  not  much  bigger  than  themselves,  for  hiding- 
places,  and,  at  the  end  of  October,  spun  long,  close-fitting,  narrow, 
tough,  silken  hibemacula  (Hellins).  The  hybernating  tube  is  very 
like,  if  not  identical  with,  the  feeding-tube,  differing  in  having  a  strong 
grass  stem  as  one  of  its  elements,  which  is  rarely  the  case  when  the 
larva  is  younger,  although  one  hybernating  individual  now  has  only  a 
very  weak  one  ;  it  also  differs  in  that  the  leaves  are  now  nearly  all 
brown  and  dead,  although  there  are  still  green  blades  on  the  plant. 
The  larva  gets  somewhat  shorter,  thicker,  and  more  sluggish  after  a 
few  weeks  and  is  of  a  more  transparent  vivid  green  (having 
apparently  no  material  in  the  alimentary  canal)  than  when  feeding 
(Chapman.  October  12th,  1905).  In  early  spring  the  larvae  recommence 
feeding.  In  confinement,  if  disturbed,  the  larva  coils  in  a  close  ring, 
the  head  against  the  anal  prolegs,  the  anal  flap  extending  over  both 
as  a  shield.  Its  movements  are  extremely  sluggish,  and  it  crawls  exceed- 
ingly slowly  from  one  point  to  another  (Tutt).  The  larvas  are  fuUfed 
in  May,  each  one  spinning  then  a  silken  lining  in  a  cylinder  previously 
formed  by  uniting  the  edges  of  a  leaf  of  grass  or  Luzula,  and  in  this  it 
changes  to  a  pupa.  When  f ullfed  the  larvae  move  somewhat  slowly  and 
appear  to  be  much  more  lethargic  than  those  of  U.  comma  (Hellins). 

Larva. — Fvst  instar  (newly- hatched) :  3'5mm.  long,  yellow-grey; 
head  large,  black,  polished  and  smooth,  with  a  few  short  scattered 
hairs.  Prothorax  with  a  black  plate  and  another  small  square  one  between 
it  and  spiracle  (which  is  larger) ;  this  extra  plate  has  a  convex  boss 
(lenticle?)  and  one  hair ;  on  the  plate  are  five  hairs  on  each  side ;  in  front 
of  the  spiracle  are  two  hairs.  On  the  2nd  and  drd  thoracic  segments  are 
two  convex  brown  plates  (lenticles)  in  front  of  iii.  The  abdominal  subseg- 
mentation  is  into  seven,  in  size  2-5:1:1:1:1:1:1.  The  2nd  and  drd 
thoracics  have  five  hairs  almost  exactly  in  a  transverse  line,  and 
apparently  representing  tubercles  i,  ii,  iii,  iv,  vii.  The  iibdominal 
hairs  are  i  on  1st  subsegment,  ii  on  4th,  and  iii  on  a  slight  elevation 
above  spiracle  and  just  below  where  subsegmental  incisions  end.  Of 
iv  and  v,  the  anterior  (v)  is  below  spiracle  and  slightly  in  front,  the 
posterior  (iv)  well  behind  spiracle  and  at  an  elevation  half-way  between 
spiracle  and  the  front  hair;  one  lower  than  this  is  not  clearly 
determined;  on  the  8th  abdominal  the  spiracle  is  very  large  and 
well  above  (and  behind)  iii ;  hairs  representing  iv,  v  and  vii  (?)  are 
distinct.  On  the  10th  abdominal  are  four  very  long  hairs  0'8mm., 
and  four  shorter  O'lmm.,  as  compared  with  0-05mm.,  the  average 
length  of  the  other  hairs  of  the  ordinary  tubercles.  The  prolegs  have 
a  complete  circle  of  about  85  equal  booklets.  There  is  an  anal  comb 
of  seven  or  nine  tines.  The  claspers  want  the  outer  posterior  fourth 
(Chapman,  July  9th,  1906).  First  imtar  (two  days  old) :  Head  black, 
pitted  ;  thoracic  plate  black.  The  tubercles  simple,  each  bearing  one 
clubbed  seta.      No  secondary  setae  or  hairs.     The  meso-  and  meta- 
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:Pro.    i 1»06)   x2.  '*^ 

JPio.   ^J"         ^arva  (in  last  instar,  Biay  20th,  1906)   xl. 

*^*arva  (in  new  house,  Jane  14th,  1906)  xl. 

Fla^    Q  Nl80HIAJ>B8  TAOKB. 

Pia.  4^ "^^bernating  larva  of  Ni^tnUadeB  tages  x2. 

-Pra«.    45_  ^  "^^^  of  Nt#onMid««  tapes   (?)    x  2. 

*      ^      f>  »»  »»        ((f)   x2. 
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two  (black  bordered  ?)  lenticles,  one  on  each  side  of 
line,  just  above  and  in  front  of  tubercle  iii.      I  saw 

. xi^         1  mi  11  •  • 1_    -_J]    4-Viaf.    nn 


B  each 

orsal  line, , 

^^^ticles  on  the  larva.      The  prothoracic  spiracle  and  that  on 
■^^ominal  large,  the  others  small  and  much  raised  (August 


.  ^...^  ^  -      [A  week  later  I  again  took  these  larvae  out  of  their 

''-^v^^^J^^       -  ^^^^ss,  and  found  that  they  were  both  in  the  second  mstar.J 

tU'^^ft'*^  ^^-:^-:^^  ^ar:  Head  black,  pitted,  with  numerous  simple  hairs.     Ihe 

S^^  V^.,^^^^^^»-^=^^<5  shield  black,  narrow,  with  a  transverse  groove,  as  thougn 

V^^^y^^       as-  =^  *>-^ated  on  two  subsegments.     Below  the  shield  is  a  triangular 


^-^  ^  -w*     ^       -=-  -—  ^  — -«WA  uu  two  suDsegments.     i^eiow  tne  smonx  *»  «  « o 

"^^x^^r^  ^  ^^  ^^"^^  enclosing  two  brown  lenticles.     The  prothorax  apparently 

?Cv^^^^^^  ^^^"=^^0   eight  subsegments.      The  6th  subsegment  carries  two 

leot'i^^^^     ^      *^®  mesothorax  has  four  subsegments,  with  two  lenticles  on  tne 

^^a  fi^Vz^^^g^ment;  the  metathorax  with  six  subsegments,  the  first  large, 

.YxU^  ^fc^r=M.«>     second  carries  two  lenticles.     Normal  abdominal  segments 

-    ^  -y  divided  into  six  subsegments,  the  first  of  which  is  large  and 
Xenticle  on  the  dorsum,  the  second  bears  a  lenticle  above  and  in 
"^e  spiracle  which  is  situated  on  the  3rd  subsegment.  Below  the 
^  the  flange  is  a  third  lenticle.    The  10th  abdominal  segment 
culiar,  being  pale-brown  in  colour  and  covered  with  a  net- 
<iarker  lines.     At  first  glance  the  green  larva  looks  as  ii  i*  had. 
*    each  end.    The  whole  larval  skin  is  covered  with  small  black 
7^^^^  r^     ^?^  *^so  with  small  black  warts,  each  with  one  black  hair. 
/^  e^^**^  ?'  *^ewever,  are  arranged  in  a  transverse  row  along  the  ridg© 
^^e  x>r^^y^^^^^^Sment     The  chin-gland  is  conspicuous  just  in  front  o€ 
ifais  iDs?«  ^^^^^c  legs.     The  primary  tubercles  could  not  be  made  out  irx 
^iorrs,  is  ^JT;.  .'^^Jch,  as  will  be  seen,  even  from  these  very  meagre  descrip- 
^  :rHird   ^,    ^^trely  different  from  the  first  instar  [Sich,  August  8th,  190p  J  - 
^TGGn;    Ix^^t^^  (**iree  weeks  old):    12mm.  in  length;  colour  now  dull 
J^u^ast  1.  «^^  ^nd  thin  curved  prothoracic  collar  shining  black  (Buckler, 
^ttorter,  tjfc^      *  1876).     /  Fourth  htstar  (hybernating) :  18mm.  in  lengthi  - 
ijx-£tnsparoo  Tf^^^^«"»  a^d  more  sluggish  than  when  feeding ;  also  of  a  moro 
'      '  ^  i^^'^i^  green  (apparently  no  material  in  alimentary  canal)  , 

^^i^iiyhf.  orass-erreen  but  qiicrhtlv  autumn-tinted  at  the  ana.! 


Jyein^  of 


jplAte.     1*}^       *^*^ight  grass-green  bnt  slightly  autumn-tinted  at  the  ana 
4yf  the  faeo    ^     ^^ad  nearly  black,  with  a  broad  brown  streak  on  each  aia 
nearly  to  ^.^^^^    front  view ;  this  streak  triangular  in  so  far  that  it  narrows 
it  is  not  st^     ^^^^int  at  the  vertex,  but  here,  as  well  as  at  its  other  margin, 
rnigrii*  ^^'iiXc^'^^^y  d^fine^j  ^^^  shades  into  the  dark  part  of  the  head  ;    ifc 
is    black  tt^^l^^    be  said  that  the  whole  front  is  brown,  as,  though  there 
^lyjp^Tis  a.^^^^i^lly,  it  is  broken  up  further  by  a  brown  line  beside   the 
deeply  '^i^ix^^^  ^  bro"wn   centre  to  the  clypeus.      The  head  is  finely  but 
ixsixa^V  ^Cc^^J^*''led  or   pitted,  with  very  fine,  nearly  white,  hairs,  arising- 
:fla.t>  on  th^  ^~^*^     ^^^^  bottoms  of  the  pits.     Viewed  laterally,  the  larva  lies 
^ver^y  short;  ^    ^^^-^  J^face  iri  front,  but  medially  and  posteriorly  is  raised  on  the 
1  -Srnni.,  tli^^^^oaxi  bases  of  the  prolegs.    The  head  is  2mm.  high,  the  neclr 
«k^a.in   to    -j^^ ^fc^^aek  then  slopes  up  to  2mm.  at  2nd  abdominal,  hardly  falling 
^^oie<5ts  ^^^^^    a.bdoxni»8,l,  whence  it  rapidly  slopes  to  the  anus,  which 
-Pr^^g)  ua^^^'^l^  o-5mm.  beyond  the  claspers,  so  that  one  looks  (from  the 
a^Vie  g^®^*X     ^^     iti,  just  as  one  does  under  the  spaces  between  the  prolegs. 
-^        XQ  m^^^^^^^:«rf  ace  is  closely  studded  with  black  points,  not  so  closely 
^®  .     Y^t  ett^    ^l:x^  larva  look  dark,  but  so  much  so  as  to  give  the  actually 
V^inld    ^^•^       o*    **^®  ®^^°   ^  slightly  dingy  hue,  when  the  larva  is 
a^tii   Ip.-^^^^'tYaout  a  lens.     There  is  a  distinctly  darker  dorsal  line, 
^       \o,    ^^^^^y    darker  shade   about   half-way  between    dorsum  and 
•O^ve^^,  n^lnere  is  a  fine  whitish  line  running  through  the  small 


140  BRITISH   BUTTERFLIES. 

brown   spiracles ;    this  is  almost  certainly  the  lateral  tracheal  trunk 
showing  through  the  skin  and  subjacent  green  fluid.      The  waved 
flange  below  this,  in  some  lights,  or,  perhaps,  rather  at  some  angles, 
looks  definitely  paler ;  this  is  when  one  looks  through  its  margin  rather 
than  into  the  depths  of  the  larval  structure.     This  appearance  is  more 
noticeable  on  the  prothorax  and  on  the  last  segment,  where  there  seems 
to  be  a  really  lighter  tint,  or  the  light  passing  through  it  is  affected  by 
the  dififerently  tinted  head  and  anal  plate.     The  prothorax  has  a  central 
transverse  incision,  the  portion  in  front  of  this  is  convex  and  freer 
from  skin-points,  but  carries  one  row  of  hairs.     The  brown  spiracles, 
laterally,   are  very  large,  three  or  four  times  the  diameter  of  the 
abdominal  ones,  except  the  last,  which  is  again  very  large,  but  smaller 
than  the  prothoracic;  it  is  a  very  distinct  terra-cotta  brown  spot,  visible 
without  a  lens,  and  is  much  more  dorsal  than  the  others ;  all  the 
spiracles  stand  up  at  the  summit  of  brown  chitinous  tubes,  like  tailors' 
thimbles.     The  black  points  already  alluded  to  are  not  skin-points, 
but  hairs ;  each  is  a  small  round  black  button  with  a  minute  hair  at 
top.     They  are  about  six  or  seven  times  their  diameters  apart,  the 
distance  apart  being  about  0*06mm.,  and  their  diameters  about  0-Olmm. 
The  true  skin-points  are  colourless,  or  nearly  so,  and  present  six  or 
eight  between  any  two  of   the    hair-points.      The  subsegmentation 
(dorsally)  of  the  abdominal  segments  is  into  seven  portions,  of  which 
the  first  is  nearly  as  wide  as  three  of  the  others,  the  others  about  equal, 
but  the  last  narrowest ;  from  front  to  back  of  the  largest  (front)  one,  there 
may  be  perhaps  eleven,  of  the  others  three,  hair-points,  but  as  their  align- 
ment is  rather  oblique  when  there  is  any,  this  is  more  of  an  estimate  than 
correct  counting.     On  the  2nd  and  8rd  thoracic  segments  there  are 
three  subsegments,  of  which  the  middle  one  is  very  wide  laterally,  very 
narrow  dorsally,  the  other  two  disappear  below  laterally  but  are  wider 
dorsally,  with  curved  margins  against  the  middle  subsegment.     The 
1st  abdominal  seems  to  have  fewer  subsegments  (the  posterior  small 
ones)  than  those  following,  but  they  may  be  sunk  in  the  incision.     At 
the  spiracular  level  the  subsegmentation  is  evanescent — each  spiracle 
is  a  little  in  front  of  the  middle  of  the  segment,  which  is  here  rather 
prominent.     A  little  way  below  the  spiracles  is  the  lateral  flange, 
which  almost  hangs  down  like  a  curtain,  and  has  a  waved  margin, 
varying  a  little  with  attitude,  usually  a  small  wave  in  front  and  a 
larger  behind  below  the  spiracle,  but  this  one  may  be  again  divided ; 
posteriorly  the  flange  is  rounded,  less  curtain-like,  and  less  definitely 
divided.    Below  the  lateral  flange  is  another,  half-way  between  the 
upper  one  and  prolegs,  sometimes  very  obvious,  at  others  invisible, 
according  to  attitude.      There  are  numerous   len tides ;    the   most 
conspicuous  are  two  about  two-thirds  down  the  anal  plate.     There  are 
also  two  marks  near  the  base  of  the  plate  which  have,  however,  no 
lenticular  structure.     On  the  prothorax  is  one  well  below  the  spiracle, 
and  one  well  below  and  behind  the  spiracle  is  on  each  abdominal 
segment  (=iv  ?).     There  is  one  above  and  in  front  of  spiracle  (=iii  ?), 
and  one  on  the  4th  subsegment  higher  up  (  =  ii  ?).     If  these  identifica- 
tions mean  anything,  then  tubercle  i  is  unrepresented.     On  the  8th 
abdominal,  iii  is  in  front  of,  not  above,  the  spiracle,  the  latter  being  so 
much  raised.     The  1st,  2nd,  7th,  8th  and  9th  abdominals  have  ventral 
lenticles  apparently  in  place  of  prolegs ;  they  are,  however,  on  what  cor- 
responds with  the  segment  j  ust  above  proleg.  On  the  2nd  and  8rd  thoracic 
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9  are  lentioles  ranging  with  iii,  and  on  each  a  pair  ranges  with  ii, 
=^^«J  mesothorax  are  accompanied  by  a  hair,  the  base  of  which 
^^embles  a  third  lenticle.     The  lenticles  are  little  black  raised 
^  "^Q  clear  centres,  and  are  from  0-03mm.  to  0-04mm.  in  diameter. 
^  legs  are  light  brownish.     The  prolegs  are  complete  circles, 
"*^a,  and  0-4mm.  in  diameter  when  expanded,  the  booklets  are 
^5^^,  but  alternately  large  and  small,  and  about  sixty  in  number, 
^^ner  posterior  aspect  for  four  or  ^we  booklets   there   is,  on 
"^^o  prolegs,  a  decided  weakness  of  the  booklets,  one  or  two  being 
=>^Jiy  points;   on  other  prolegs   the   circle   is  quite  complete, 
^t^pers  are  larger  but  otherwise  much  the  same,  except  that 
■r^  deficient  along  the  posterior  margin  for  about  one-quarter" 
"fcotal  circumference  (Chapman,  October  12th,  1905).     /  Sam^e 
<«.tter  hybernation) :  About  18mm.  long  when  at  rest,  15aina., 
^-xrawling.     Head  large;  prothorax  constricted;  the  body,  from 
abdominals,   almost   cylindrical    (although  slightly  wider  at 
ominal),  thinning  off  rapidly  to  prothorax  and  anus.     Coloiir 
dull  green,  except  at  the  anal  segment,  which  is  brownistt   ; 
'^^red  with  minute,  shiny,  black  points,  here  and  there  also  aire 
5cl   metallic-looking  points.     The  subspiracular  flange  is  paler, 
•S"  to  white  ;  the  skin-surface  covered  with  a  thick  clothing  of 
ircbiinexr         ^^'''8  ;  a  slightly  darker,  mediodorsal,  longitudinal  line,  and     a, 
slopirfc^-  ^^-"er  subspiracular   line.       Head  oval  in  outline  from  frotxt, 
oolour      w  ^u  *^^^  *°^  backwards,  exceedingly  rough,  brownish -black   irx 
stif^  h:^i^Tj^  ^^^^  definitely  black  markings,  and  covered  with  slioxrti 
artd  C50iis      .®  '  ^^®  mouth- parts  shiny  black,  the  ocelli  also  shiny  bla<^ls: 
tbree  si^i^^^^^ous.      The   prothorax  narrow,   apparently  divided    in 
tltG  1st   ^•^^^'^^^^s,  the  meso-  and  metathorax  into  four  subsegmen. 
into  so^v^^      ^^^  abdominals  into  five,  and  the  8rd  to  7th  abdominc^X^ 
aubdivicj^^*    Subsegments,  whilst  the  last  segments  are  less  distinotily- 
fclie  9tlx    tij-,  %?te  8th  appearing  to  have  almost  three  equal  subsegmen  tag, 
stiowa  ick^^  ^^*ivided,  whilst  the  loth  consists  of  a  large  anal  flap    tl:ici.t^ 
sG^meixt      _^^'^Smentation ;  in  the   abdominal  segments  1-7,  the  1st  snl3- 
sGtBB  *Pp^^^     ^tnuch  wider  than    the  others.    The  bases  of  the  pritnairyr 
a^bundati^^^^^    to  be  traceable  as  rather  larger  black  points  than  those  so 
tlieru  for   cij^      spread   over  the  skin-surface,  but  it  is  diflBicult  to  locate 
brown,  tt^^^^^^t;ain.   The  spiracles  are  somewhat  flesh-coloured,  inclining-  ^^ 
smaii  ar^  ^     ^^  on  the  prothorax  and  8th  abdominal  conspicuous,  the  others 
^a^nge.  •^j^ ^^conspicuous,  and  all  placed  just  above  the  subspiracular 

exactly  c:>^"^-~  i:fcere    is    also  a  series  of  supraspiracular  lenticles,  alraosi 
jrjaigbt    b^  ^lie  same   colour  as,  but  larger  than,  the  spiracles,  whic/i 

seem  to  l>^    ^^^nnected   with  the  supraspiracular  tubercles,  but  do  nnf 
ttie  colovi^^       ^o.      The  venter  is  flat,  the  skin  much  folded  and  wrinlcJe<i 
^roenish,     ^^J^^ther    fuller  green  than  the  dorsum;  the  true  legs  paJ«; 
of   tiny,  a,:^^^asy-lookmg,  with  a  dark  brown  terminal  hook,  and  Hn^l 
erireeO  hu^    ^  x^  .pointing  hairs  at  the  joints ;  the  prolegs  are  of  the  sanff 
^^11-tna.trV^^^    tlie  venter,  with  bristles  at  the  joints,  which  arelar^re^^ 
i905>      ^^:^   i    tbe   terminal  hooks  also  pale  brown  (Tutt,  April  2l«t 
nOfi^l^^V  ^V^^*«Z  instar'  26mm.  m   ength  the  figure,  viewed  from  above 
^„t  Vve^v^T^     i^^  width,  tapering  a  little  at  prothorax  and  anal  segment' 
I^  \.^\ti^\  ^     ^x^eways  It  tapers  ma  carve  considerablv  from  4  th  to  thn 
^'^T;- c\i  W l.^^''^^®^*'  "^^^^^  ^^^^  ^^  flattisb,  and  forward  kgain  to  prothora? 
^^Y^vCti  Y^  ^y^^    smallest  segment ;  the  head  is  like  a  knob,  but  the  lobes 
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are  divided ;  the  ventral  surface  is  flat.  Altogether  the  appearance  is 
plump.  The  colour  pale  green,  the  skin  thickly  covered  with  very  short 
dark  brown  bristles,  the  head  dirty  white,  with  dark  brown  stripe  down 
the  outer  edge  of  each  lobe  ;  the  neck  whitish-green  (Hellins).  Full- 
grown  (May  4th,  1882) :  Cylindrical  above,  flattish  beneath  :  the  body 
pale  bluish-green,  an  indistinct  dorsal  line  of  darker  green,  and  a 
paler  line  above  the  feet,  which  are  small.  The  head  large  and 
singularly  prominent,  of  a  crimson-brown  colour.  The  thoracic 
segments  taper  towards  the  head,  giving  it  a  strangulated  appearance 
(Buckler,  May,  1877). 

FooDPLANTs. — LiLzula  pUosu  (Buckler),  cock*s-foot  grass  (Dactylis 
glomerata)y  couch  grass  {TriUcum  repens),  garden  riband  grass  (Hellins), 
Poa  annua  (Sich),  Avena  pubescens,  Holcus  lanutiiSf  PhalarU  arundinacea 
(Riihl),  Festuca  duriuscula  and  other  coarse  grasses  (Boie). 

PuPABiuM. — The  fullfed  larva  spins  a  silken  lining  in  a  cylinder 
previously  formed  by  uniting  the  edges  of  a  leaf  of  Luznla,  in  which 
pupation  takes  place  (Buckler) .  A  fullfed  larva  was  found  May  6th,  1871 , 
in  a  slight  enclosed  shelter  formed  of  a  few  blades  of  grass  spun 
together,  which  proved  to  be  its  puparium,  for  the  larva  fixed  itself 
head  downwards,  and  in  this  position  changed  in  a  few  days  to  a 
rather  thick  pupa  about  *75  ins.  in  length.  During  the  first  week  in 
June  the  pupa  became  darker  and  the  imago  emerged  June  8th,  1871, 
at  1.16  p.m.  (Watkins).  A  pupa  found  spun  up  in  an  ivy  leaf  in  a 
hedge  in  Durham,  from  which  imago  emerged  in  due  course 
(Harrison).  There  appears  to  be  some  variation  in  the  length  of  the 
pupal  stage,  which  Paul  and  Plotz  state  lasts  only  twelve  days. 

Pupa  (dehisced). — Length  17mm.-18mm.,  width  at  8rd  abdominal 
segment  (probably  widest)  4'6mm.  Unlike  the  pupa  of  Hesperia  malvae, 
the  free  and  following  abdominal  segments  are  tapered  to  the  end  by 
a  curvature  as  much  dorsal  as  ventral,  and  the  4th  abdominal  segment 
is  of  equal  width  dorsally  and  ventrally.  The  colour  is  very  dark, 
probably  when  alive  it  was  modified  by  an  underlying  green  shade, 
but  now  it  is  deep  greyish  or  brownish-fuscous  on  metathorax  and 
abdomen,  nearly  black  on  rest  of  thorax  and  appendages.  The  maxiUa- 
case  stands  quite  free  for  6mm.  beyond  the  end  of  wings,  and  its 
extremity  is  little  short  of  being  level  with  the  cremaster.  Except  the 
appendages  the  whole  pupa  is  clothed  with  short  reddish  hairs.  Being 
from  an  empty  and  no  doubt  disturbed  case,  the  following  measure- 
ments are  only  approximate  but  probably  nearly  correct,  others  are  not 
given,  as  being  unobtainable  with  any  accuracy : — 


Length. 

Antero-posterior  Diakbtbr. 

To  end  of  Ist  leg            =  7 '0mm. 

„      „     2nd  ..            =  9-0   „ 

,,      „    wings             =11-6   ,, 

Base  of  oremastral  spine  =  17*0  , , 

End  of  pupa                   =18-0   ,, 

At  end  of  4th  abdominal  segment=4*0mm. 

n    6th        „                „       =8-7  „ 

!•       t)    6th        ,,                ,,        =8-8  ,, 

n       „     7th        „                „        =2-8  „ 

„       „    8th        „                „       =2-0  „ 

At  base  of  oremastral  pen              s=0'8  „ 

Beginning  with  a  dorsal  view,  the  head  carries  a  number  of  reddish 
hairs  about  0-8mm.  long  ;  the  front  outline  is  in  three  forward  curves 
with  hollow  between.  The  dorsal  headpiece  remains  attached  to  the 
prothorax,  it  is  very  small,  0'7mm.  from  middle  line  to  outer  angle 
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^tero-posterior  width  least  in  middle  line  (about  O'lmm.), 
='Jde  (about  0-16mm.) ;  black,  wrinkled  in  longitudinal  lines, 
^o  hairs  or  other  features,  and  (in  the  dehisced  case)  is 
outwards  by  a  colourless  streak  which  represents  the  covered 
^  the  piece,  and,  being  broken  oflf  abruptly,  no  doubt  was 
;*o  the  outer  eyepiece,  and  possibly  may  occasionally  so  con- 
'^©  dehisced  pupa,  as  this  outer  eyepiece  separates  from  rest 
•Ppendages.     The  prothorax  is  about  2mm.  from  middle  line 
Margin,  and  l-2mm.  from  back  to  front.      It  carries  a  tew 
similar  to  those  on  head.    On  its  anterior  half  it  ca"^®»  * 
fiet  of  organs,  that  may  be  called  lenticles,  and  no  douDt 
,^r  _        '    tliose  on  the  thoracic  plate  of  the  larva.    These  are  about 

^vrel^^*      z^zrm   number  on  either  side,  four  near  the  middle  line  and  eigM 
f^r^orac-       o-iit,  but  not  symmetrical,  so  there  may  probably  be  considerablei 
-  -    m  their  position  in  different  pup».     These  organs  are  slightly 

ck  circles  with  a  brown  tympanic  membrane,  quite  translucent , 
ucing  (in  dehisced  pupa)  a  very  curious  effect  on  the  black 
n  their  translucency,  looking  very  like  the  ocelli  on  the  head 
*    iarva-skin.     The  rest  of  the  sculpturing  of  the  prothorax  is  m 
transverse  waved  lines.     The  same  sculpturing  obtains  in  tho 
^  Tt»^  "?^'  ^^^^^  carries  also  a  good  many  short  hairs  0-lmm.- 

^i^T^*  ^ong  perhaps,  reddish,  looking  a  rather  dense  forest  viewea. 
li^lat^"'       ^^  ^«  dorsal  view  practically  invisible.    The  wing-spine  is  a. 
^wrke^  S*^o°'  a°d  an  outline,  as  of  the  patagia,  somewhat  raised,  xa 

marein  V-»    ^^®  metathorax  is  narrow  medially  (0-7mm.),  wider  at  oatoir 
svKytT     x^iT  "^Qiin.)  ;  at  its  anterior  outer  comer  is  a  slightly  raised  dark 
:ire@^iar  j^^. sculpturing  is  still  in  minute  waves,  but  these  are  here  less 
TV-in^  is  jj^t>       ^^^ction,  there  are  a  good  many  fine  short  hairs.     The  hind^ 
nsuailjr    Jij^^^fed  off  from  the  metathorax  by  something  much  more  tbi&iife. 
g^SPnetit,     ^^    a  suture,  and  the   ^ing  is  darker  than  the  rest  of  tb^ 
firtzirfaoe  c>^    ♦S?^^^^   approaches  the    paler  tint  of  the  abdomen. 
MXiore    ttk^^^^^  hindwing  and  part  of  that  of  the  forewing  adjacent 
sjjocimeij^^^        xisually  dorsal.     This  is  no  doubt  exaggerated   in  ttiii 


l^etw-eea      fcv^^-^^ing    dehisced,  but    there   is   certainly  a   hollow   arigrl^ 
TiiG   ^iti^^^^^     hindwing  and  the  2nd   and   8rd  abdominal  segments. 


TJae  2at  ^l>^^^^^^  is  thus  well  seen  dorsally,  much  better  than  laterally. 
oom pare^^^^^^Xninal  segment  is  narrower  than  those  that  follow,  O'Tnara., 
^veidth  of  tilV^*^^^  t;h  l-4mm.  or  I'Srum.  of  the  2nd  to  7th  abdominals;    the 
l^lie  6th  i^  ^^^^    ^th,  6th,  and  7th  is  doubtful,  owing  to  breadth  of  incisions^ 
iifiG  crem  «^^,^^^^ut  imna.t  theOth  about  0-4mm.,  very  narrow,  and  the  pen  of 
^1^^       ^^j.  -^itli  lOth  segment,  about  2'Omm.,  the  2nd  to  8th  (apari 
^  ?'^  ^^^^^gmonts)  have  well-marked  intersegmental  subsegments, 
•iiiklin^^^*^i2^]5led  an^  carry  hairs  like  the  rest  of  the  segments.     TjjJ 
^^^rfl  a*'^   4:^     ^•re   in  fi^®'  transverse,  anastomosing,  waved  lines.      The 
^lour ;      t,-^  ^^erous,  0-2mm.  to  0-25mm.  long,  of  a  transparent,  golden 
y^^Vt    ^^    a^  Some   extent  m  transverse  rows,  especially  on  posterior 

_„-parentl^.^^=tient.        ^°  ^^^st  of  the  segments    are   oval    lenticles 
iVrtietitne^     ^>=^     position  of  i  and  n ;   these  are  sometimes  absent,  and' 
^^*llt<ial\v  difficult    to  see,   smce   they   seem   to  be  filled   up  level 

V^^rtthe^B  ^^^^^n  alive  ?)  by  a  yellow  matter,  which,  in  some,  is  in  situ 
"■^^      Ytift.^tx^^^-'^*^^^'  ^^^  ^^  *    ..  displaced  more  or  less,  and  looks  like 
Wi      -  ^^-^  *^  ^^*^  ^*^®      beeswax.     The  site  of  iii  is  searched  in 
**  *     "^^     XXX     front,  and  below  spiracle,  is  another  lenticle,  diameter 
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rather  over  half  that  of  spiracle.     The  spiracles  are  paler  than  their 
surroundings,  about  0'2mm.  high,  O-lmm.  broad,  but  with  a  raised  ancl 
wrinkled  area  around,  of  twice  or  three  times  these  dimensions.      The 
rounded  end  of  the  10th  abdominal  segment  is  about  l*Omm.  in  lengtH, 
and  rather  broader  at  its  base,  if  an  end  can  be  called  rounded  that  giv0^ 
off  from  its  dorsal  half  the  cremastral  spine  or  pen,  about  1mm.  IoTi0f 
about  0*8mm.  thick,  and  0'9mm.  wide  at  its  base.      Dorsally,  it  is  nCAi 
marked  off  from  the  rest  of  the  segment,  but  seen  laterally,  it  is  a  'bYi.v^x 
pen -like  plate  continuing  the  dorsal  surface  backwards,  but  w^ith   tiZ::^v^ 
ventra  sweep  of  the  dorsal  surface.    It  terminates  in  a  close-set  l>vi2i^|]^'^ 
of  hooks,  closer  set,  perhaps,  by  being  drawn  together  by  tb.e    si/^ 
wound  round  them,  which  prevents  much  accuracy  in  describing  tliexn ; 
they  are  brown,  with  ends  closely  curled  round  to  about  a  coraplete 
circle ;  in  length  they  may  be  0*25mm.,  and  in  number  20  to  40.       The 
ventral  aspect  of  the  abdomen  presents  similar  arrangements  of  h.air8  and 
sculpturing.  The  scars  of  prolegs  on  the  4th,  5th  and  6th  abdominals  are 
close-set  groups  of  the  structures  we  have  called  lenticles,  5  in  nuraber  on 
the  4th,  and  11  and  12  on  the  5th  and  6th,  with,  on  one  side  of  6th,  a  very 
large  one  in  front  of,  and  outside,  groups.   The  underside  of  cremastral 
spine  is  longitudinally  fluted,  in  front  of  it  is  the  anal  scar,  witih  similar 
flutings  on  each  side.     The  9th  and  10th  abdominal  segments  are  -^ell 
demarked  dorsally,  but  the  9th  slopes  to  nothing  laterally,  and  vent^nAly 
no  suture  is  visible ;  there  are  two  round  eminences  in  front  of  tlxis  area 
(the  pupa  is  a  male),  and  behind   them  a  small  smooth   patoli  in 
front  of  the  long  anal  incision.     The  hairs  or  bristles  beneatli    the 
10th  segment  are  rather  longer  and  stronger  than  the  mass  of  dorsad 
hairs  (about  0'27mm.).     The  lateral  and  ventral  aspect  have  partly  b^^^ 
dealt  with  in  dealing  with  the  abdominal  segments,  whilst  the  dehisceoc^^ 
has  so  disordered  the  head  and  thoracic  aspect  as  to  make  any    cor^* 
nected  view  of  them  erroneous.     It  remains,  therefore,  to  deal    ^witl 
appendages  individually  as  well  as  may  be.     First  the  protlior'^ei 
spiracle  wants  another  word.     It  is  covered  by  an  oval  lappet,  as    jj^ 
common  ;  this  lappet  is  pale  in  colour  and  rough  in  surface ;  its  appear- 
ance suggests  that  it  is  covered  by  an  exudation,  similar  to  that  of  Hest^eria 
malvae  pupa,  but,  in  the  case  of  H,  malvae^  it  sarrounds  but  does    not 
affect  the  lappet;  here  it  specially  affects  the  lappet,  and  the  area  around 
appears  to  furnish  none  of  it.     The  position  of  the  labrum  appears   to 
be  rather  frontal  than  ventral,  but  the  parts  being  loose  this  must   be 
left  doubtful.     It  is  rather  obscure  and  overlapped  by  two  great    flaps 
from  either  side,  that  are  not  merely  marked  off  by  sutures,  but  apnear 
really  to  overlap.     These  are  large  (about  0'6mm.  across),  meet  in  the 
middle  line,  are  wrinkled  and  somewhat  paler  on  their  margi^ig     thev 
are  nearly  circular,  but  that  their  base,  a  definite  suture,  runs  across  in 
nearly  a  straight  line.     A  small  diamond  of  labium  is  visible    l>elow 
them,  these  forming  the  front,  the  maxillaa  the  posterior,  t\9>o  of  its 
four  margins.     The  eye-piece  (the  glazed  eye  and  the  circle    witliin'i 
separate  from  the  head  and  adhere  loosely  to  the  legs.     The    antennae 
also  separate  from  the  head,  and  for  about  a  third  of  their  lenot\v* 
they  terminate  about  three-fifths  down  the  wing  margins;  the  fit^s^veR 
is  rather  short  of  this,  whilst  the  second  goes  half  the  rest  of  th.^    \c^ 
towards  the  end  of  the  wing,  lying  against  it  beyond  the   antc^    ^^« 
The  second  leg  reaches  up  to  the  eyes,  but  by  a  margin  only  ^^  fit 
one-third  that  of  the  first  leg.     The  maxillae,  having  the  usual     K     ad 
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^  just  reaching  out  to  the  eyes,  are  long,  and  form  the  free 
-case  already  noted,  which  is  received  into  a  slight  hollow  in 
the  5th  and  6th  abdominal  segments,  and  is  supported  by  a 
^  extension  of  the  wing  apices.      All  these  appendages  are 
J^^y  striated,  but,  for  the  most  part,  these  striations  are  very 
^  down;  the  free  portion  of  the  maxilla  is,  however,  quite 
^«vuh  very  fine  circular  ridges  (like  a  rat-tail  file).     The  wings 
■r:y  smooth  though  really  wrinkled  like  the  other  appendages, 
^  veins  and  Poulton's  line  fmarffinal  vein)  are  very  distinct 
*^  lines  (Chapman). 

«  OF  APPEABANCB.— The  spocies  is  single-brooded,  appearing  on 
=*8  in  most  seasons,  continuously,  for  six  to  eight  weeks,   its 
^ppearance  depending  largely  on  the  season,  and  may  be  c^s 
*  May  (April  in  1898)  and  as  late  as  July.     May  examples  a-ire 
ifare,  from  mid- June  to  end  of  July  is  the  usual  period    in 
-     Abroad,  the  time  of  appearance  varies  according  to  altitude 
rt>x  tude— at  Locarno  in  April  and  May  ;  at  Broussa  it  appears    ±xx 
'"■Q^^a  June  to  August,   at   900m.   elevation,   in  Boumania.  ; 
^-ne  end  of  May  to  mid- July  in  Anhalt  (Gillmer) ;    and  mic|. 
*o  end  of  July  (once  on  May  15th)  in  the  Baltic  Provinc^a 
:6Ji)  ;  ^Q  usually  find  it  worn  in  the  Alps  of  France,  Ttaly  ancL 
^^and  from  4000ft.-6000ft.  at  the  end  of  July  and  early  Augxist;^ 
out  e"v-^S*??-  ^?  ^^^  seasons,  be  an  occasional  specimen  of  a  second  brood  ^ 
doublo-fc    *^^fi  is  very  doubtful,  and  we  suspect  greatly  all  general  records  o:^ 
Septe,^^  »^^^<iednes8,  e.g.,  at  Salzburg,  May  7th- June  23rd  and  July  25  tin.  - 
tion  aco^^w -"^^^^  (Fritsch).    The  following  dates  will  illustrate  the  varia.  ^ 
1S71,  ^xr^JT  ^^S  ^  season  and  place.     Continental  records  :  June  21sti, 
C?«risb^ci    ;^*bundant  in  Jersey  (Luff)  ;  June  24th- July  13th,  1883, 
At  I'aoo^^^^^cher)  ;  June  14th.l6th,  and  again  July  19th-23rd,  18t 
AlsJaniQ^^^iUe  (Leech)  ;  May  22nd,  1891,  in  Corfu ;  June  4th,  1891, 
l^st,  IS^^^^  fde  la  Garde) ;  abundant  in  the  Vallon  des  Fleurs,  Nice,  J 
^^y  ^^ti^  v-Bromilow)  ;  July  28th- August  8th,  1894,  at  Courmaye 
dt  l^Ottfc^jf^'-acth,    1896,   at    Qr^sy-sur-Aix ;    June    18th-26th,   18^ 
f^^f '*   A.  x:t^^*^ieau  ;  ^^^Y  28th- August  1st,  1897,  at  St.  Michel  de  Maix 
(J.utt;  ;     J- ^'U.st  10th-19th,  1897,  at  Susa,  scarce  and  apparently   o^  _^ 
specJDie*:^     ^^^  20th- July  2nd,  1898,  at  Saeterstoen   (Chapman) ;    ooo 
^Istto  e>:»^^^^m,  early  August,   1898,  at  Pr6  St.  Didier  (Tutt);  Jixzk^ 
-TrllSf  •   '^V^     «f  month,  1899,  at  Susa  (Brown) ;  July  lst-12th,  1899,  cLt 
^^      '  *t     ^^-^  22nd- 8lBt,  1900,  at  Guarda  (Chapman)  ;  June  26th-28fcl, 
(IJang)  ;      ^^^^^rchtesgaden ;   June  29th- July  2nd,  1900,  at  Buda-Pesfcf»' 
^-    u^;?,^^r'^€'Ust  lst-8rd,  1900,  at  Larche;  August  18th-24th,  1900    ^ 
jsJ-ichoU)    .        -i^:i^   (Tutt)  ;   June    28rd-24th,  1901,  at  Mont  S^ny    (tL^^ 
a'Arque^  ^Xi^e    26th-30th.   1901,  distributed   throughout  the  Fo?if 

Tragajset^    ^^^^  occurring  abundantly  (Moore) ;  July  18th-20th,  1901?. 
etc.,    19px  "         July   28th,  1901,  at  Albarracin  (Chapman)  ;    jily  80f? 
Jialy  ft^lx^    "^  Abundant  but  worn  at  Torre  Pellice  (Tutt) :    May  2q7k 


(TS^o^y.  ^xx?^^02.  at  Hy|res  (Powem ;  July  6th-30th,  1902,  at^V^W 
a-tLT-Aix  ;     ^i^^^  l^tb,  1^02,  at  Aigle  (Sheldon) ;  July  25fch  IQoa  s^h  n  x 

3-pecimftXV  ^  -  ^^oxges  (Wheeler) ;  Apnl  20th  1908.  a  single  newly-emeroSf 
^\y  a^tV^\    Uocamo  (Tutt) ;  July  2nd.  1908.  at  Entrevaux  (PowegT- 

■^TO  .     ;i  ,,^     27th,  1908,  at  Roche,  near  Aigle ;  July  28th  aLdAu^i 
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ISth,  1908,  at  Useigne  (Tutt) ;  June  ITth-July  8rd,  1908,  at  Macolin 
and  in  the  Grindelwald  (Lowe) ;  May  80th-8l8t,  1908 ;  May  8l8t,  1904,  at 
Hy^res  (Powell) ;  July  14th,  1904,  at  Mendel  (Rowland-Brown) ;  July 
26th,  1904,  on  the  Faucille;  July28th,  1904,  on  the  Grand  Sal^ve;  August 
5th,  1904,  between  Stalden  and  Hiiteck ;  July  28th-81st,  1905,  at 
6r6sy-sur-Aix ;  August  9th-18th,  1905,  at  Pr^  St.  Didier ;  August 
12th,  1905,  in  the  Vel  V^ni  (Tutt).  British  records  :  There 
appears  to  be  a  continual  appearance  of  this  insect  from  late  May  till 
the  beginning  of  September  in  some  years  at  Market  Rasen  (Court) ; 
common  from  May- August  in  the  Chatham  district ;  common  end  of 
June  and  early  July  in  Tring  dist.  (Rothschild) ;  at  end  of  June  round 
Carlisle  (Day) ;  June  80th  and  August  14th,  1856,  at  Hollingbury 
Combe  (Image) ;  June  22nd,  1860,  at  Mansfield  (Brameld) ;  May  19th, 
1869,  abundant  at  Cirencester  (Harman) ;  June  5th-26th,  1869,  at 
Brockenhurst  (Capper) ;  imago  emerged  June  9th,1871,  from  pupa 
obtained  from  larva  found  May  6th,  1871,  in  the  Gloucester  district 
(Watkins) ;  June  6th,  1872,  at  Monk's  Wood ;  June  13th,  1878,  at 
Danbury  (Raynor) ;  July  24th  and  August  4th,  1878  ;  July  5th,  1874  ; 
June  Idth  and  August  15th,  1875,  at  Wimbledon  ;  June  lst-8th,  1876, 
in  Blean  Woods ;  June  25th,  1876,  at  Darenth  (Whittle) ;  July  28rd. 
dlst,  1882,  in  New  Forest  (Dobson) ;  August  6th,  1882,  at  Marlow 
(A. H.  Clarke) ;  July2nd.l6th,1888,inAbbott'sWood(Thornewill);  July 
18th,  1884,  at  Hailsham  (Whittle) ;  June  20th,  1885,  at  Abbott's  Wood ; 
July  18th-August  1st,  1885,  in  the  New  Forest  enclosures  (Hawes) ; 
imago  reared  from  a  larva  found  at  Guildford,  June  19th,  1886, 
(Grover) ;  July  4th,  1886,  at  Reigate  (Whittle) ;  August  8th,  1886,  at 
Brentwood  (Burrows) ;  July  17th,  1887,  and  July  1st,  1888,  at  Marlow 
(A.  H.  Clarke) ;  June  16th-August  21st,  1888,  at  Downham 
Market  (Smith) ;  July  1st,  1888,  at  West  Hamble  (Whittle) ;  August 
12th,  1888,  at  Lyndhurst  (Blaber) ;  July  18th,  1888,  at  Chattenden ; 
July  21st,  1888,  at  Cuxton ;  July  6th,  1889,  at  Kingsdown  (Tutt) ; 
June  24th,  1888 ;  July  16th,  1889,  at  Brentwood  (Raynor) ;  June 
22nd-August  1st,  1889,  at  Downham  Market  (Smith) ;   June  dOth, 

1889,  at  Shoeburyness  (Whittle) ;  July  21st,  1889,  at  Marlow  (A.  H. 
Clarke)  t  July  81st-August  5th,  1889,  at  Lyndhurst  (Hill) ;  June  5th, 

1890,  at  Lockerley  (Burrows) ;  June  12th,  1890,  at  Chattenden  (Tutt) ; 
June  15th,  1890,  at  Benfleet;  July  18th,  1890,  at  Gt.  Wakering 
(Whittle) ;  June  16th- July  24th,  1890,  at  Downham  Market  (Smith) ; 
June  24th,  1890,  at  Dursley  (Griffiths) ;  June  28th-July  17th,  1890, 
at  Brockenhurst  (Blagg) ;  August  18th,  1890,  at  Marlow  (A.  H. 
Clarke) ;  June  14th,  1890;  June  28th,  1891,  at  Brentwood  (Raynor)  ; 
July  5th,  1891,  at  Shoeburyness  (Whittle) ;  August  1st,  1891,  between 
Poultin  and  Cleorleys  (Baxter) ;  July  1st,  1891 ;  June  llth-18th,  1892, 
at  Chattenden  (Tutt);  June  15th,  1892,  at  Rainham  (Burrows) ;  June 
2nd-9th,  1892,  at  Hailsham  and  Abbott's  Wood  (Tugwell);  June 
17th-July  Idth,  1892  at  Purbeck  (Bankes) ;  July  22nd,  1892,  in 
the  New  Forest  (Alderson) ;  June  8th,  1892;  May  25th,  1898,  at 
Langworth  (Raynor^  ;  April  17th,  1898,  at  Worcester  Park  (Eaye) ; 
April  29th,  May  20tn,  June  8rd  and  7th,  1898,  in  Chattenden  and  at 
Cuxton  (Tutt)  ;  May  4th,  1898,  in  North  Devon,  an  exceptionally  early 
year  (HinchM) ;  May  11th,  1898,  at  Ventnor  (Christy) ;  May  2l8t, 
1898,  at  Brockenhurst  (Tremayne) ;  June  24th-July  10th,  1898,  at 
Morthoe  (Sheldon) ;  July  6th,  1898,  at  Monk's  Wood  (Blake) ;  June 
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*^'1Q9B;  Julyl4th,1894,ml8leofPurbeck(Bankefl);  June  16th, 
r'-fK  7^*^®°^®°  ^'^^^^)  •  ^^^  17th,  1894,  at  Blandford  (B&nkea) ; 
^^^-17th,  1894,  at  Brockenhurst  (Wells) ;  common  in  the  New 
iii  July,  1894  (Cox) ;  July  8th,  1894,  at  Southend  (Whittle) ; 
~^li,  1894,  at  Darenth  Wood  (James);  July  29th,  1894,  at 
-J^wait©  (Arkle) ;  June  22nd,  1894,  at  Legsby;  May  27th,  1895, 


^o  at  Marlow  (A.  H.  Clarke) ;  June  18th,  1896,  in  good  condition 
^ott  (Tremayne) ;  June  28th,  1896,  at  Canvey  (Whittle)  l^u\j 
«=*w,  at  Canvey  (Burrows) ;  mid- July,  1896,  in  the  New  Forest 
^«)  ;    June  2l8t,  1896,  in  Isle  of  Purbeck  (Bankes)  ;  May  25tb, 
™  -^^gworth,  June  11th,  1897,  at  Hazeleigh  (Raynor) ;  Jixne 
^  6th,  1897,  at  Benfleet  (Whittle) ;   June  6th,  1897,  one    cki 
ttyan   (Gordon);    June    28th- July   8rd,   1897,   at    Balconafce 
*J;  ^y»  1897,  at  Carlisle  (Day) ;  fairly  common,  June  12lili^ 
/i5   *™^  Weald   (Rowland-Brown);    June  26th,    1897,     ^t 
^  (Burrows) ;  July,  1897,  at  Alderbury  Down  (Barraud)  ;  faii-ly 
«  m  June,  two  specimens  captured  late  in  August,  1898,  in  tix^ 
^  district  (Daws) ;  June  16th  and  19th,  1898,  at  Hockley  - 
(Smr^oxJ  V  ^®®^'  ^^  Hadleigh  (Whittle)  ;  June  28th,  1898,  at  Muekixi^ 
189^,    ^%i  •^"°®  2l8t-mid-July,  1898,  at  Hythe  (HiU) ;    July    rati, 
July   *^^^   *^®y^00  ^ois  (Image);  July  2nd,  1898,  at  Leicester  (Dixor^)  • 
^R^vens       tj-"^®^®»  fl-*  Stanmore    Common  (Barraud);    ^    taken    ixec^^ 
(Gotr^Q^  V  -*=faU,   July  9th,    1898 ;     July   12th,   1898,  at  CorsemaJzi^ 
^^^liesti   ^1   ^^^^  17th,  1898,  June  24th,  1899,  at  Hazeleigh  (Raynor 'i   - 


c^wne  X  o#:  K^^**^'^^  ^^*y  ^^^'  1899,  in  the  Gloucester  district  (Davis)  - 
-^Ufi^us^  ^i^-^^**^'  1999,  at  Shoreham;  July  20th,  1899,  at  Oxsbiotiti  ; 
weii  fW^>^?^,  1899,  at  Hailsham  (Carr) ;  June  26th,  1899,  at  Prittil«- 
f*?*3^  ^«t?^  V    i®)»  "^^^y  1^*^^'  1899,  at  Monkswood  (Rowland- BroTsm>    - 


^ewiajj^     «*  Une    16th,    1900,    in    the    Frensham  district   (Binglic.«*_ 
^siier  Ccsl"     »Iune  17th-18th,  1900,  at  Bexley;    July  14th,    190O,      a.t 
^?^,^        rf^^  '•  J""*®  ^'^***'  19*^.  at  Eastwood  ;   July  Ist-Sth,  1900,   ^t 
CTiouoesfc^  V  Whittle) ;     latest    appearance,  June    18th,   1900,    in      ttxe 
»L=i^'     ^<^*^  district  (Davis);  July  Ist,  1900,  at  Reading  (Butler);  Jur»© 
oecween      -j^,     jojy   7th,  1901,  at  Hazeleigh  (Baynor) ;  June  16th,  1901 
*     M- ?^^li  Ci:rt  Carlisle  and  Carlisle  (Nicholson);  June  20th,  1901.  =./ 
T    1     i,?^*^>^*    J'Jy  ®***'  ^^^'  **  Westcliff  (Whittle) ;  June  22nd,  1907 
«?,;^6;I***       ^°»   (Ashdown):    July  14th,  1901,  at  Beading  (Butler)  •' 
?"ff®^     :^«3901.   in  West  Sussex  »Bird) ;   August  Sth-Tth,  1901,    it 
^^1^*"^*^  (I>oUma^;    June  13th,  1902,  at  Mucking  (Burrows) 
ninage)  .  ■^*.      jgoa     at  Beadmg  (Butler);  July  2nd,  1901.  at  EDDirl  ' 

5^';^S*^^ii'^y  ^*?'  ^^T•f*  ^isley '(Luc4  .•   JiJyToth.  Wcg^'^f 

XStb.iaCfc^        July    8rd  and  17th,  1902,  in  West  Sussex  fBird)  •    T  ?" 
A«gJ«    5^    a.t  r^ilbury  (Image) ;  July  28th,  1902,  aSmerl  (ktw/^ 


>8.  at  ^ewtown ;  July  4th.  1908,  at  Scarborough  ;jX' 
at   Sledmere   (Tetley);    June  22nd,  1908.  at  WSj 
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(Oldaker) ;  June  27th,  1908,  in  West  Sussex  (Bird) ;  June  11th- July 
Snd,  in  Isle  of  Purbeck  (Bankes) ;  July  5th,  1908,  at  North  Shoebury 
(Whittle) ;  July  11th,  1908^^  Wendover  (Turner) ;  July  26th,  1903, 
at  Oxshott  (Pickett) ;  June  10th,  1904,  at  Beading  (Butler) ;  June, 
1904,  in  the  New  Forest  (Barraud) ;  June  19th,  1904,  at  North 
Shoebury    (Whittle) ;     June    28th- July    10th,    1904,    at    Mucking 

i Burrows) ;  end  of  «fune,  1904,  near  Eirkmaiden  (Gordon) ;  June  26th, 
904,  June  8th,  1905,  at  Hazeleigh  (Raynor);  June  5th,  1905, 
common  at  Beading  (Butler) ;  June,  24th,  1905,  at  Sledmere  (Tetley); 
June  24th,  1905,  at  Noak  Hill ;  July  1st,  1905,  at  Oxted  (Harrison) ; 
June  25th-26th,  1905,  at  Sunny  Braes  (Gordon). 

Habits. — The  short,  rapid  flights  of  this  species,  and  its  strange  habit 
of  moving  round  and  round  on  a  leaf  were  noticed  in  1778  by  Harris,  who 
says  that  ''whenever  they  settle,  which  is  very  frequent,  as  they  are  never 
long  on  the  wing,  they  are  sure  to  turn  halfway  round,  and  sometimes 
quite  round ;  when  on  the  wing  they  have  a  skipping  motion,  which 
is  effected  by  reason  of  their  closing  their  wings  so  often  in  their 
passage  ;  whenever  they  settle  they  also  close  their  wings.*'  Lewin 
also  notes  that  '*  its  flight  is  very  short,  but  when  on  a  bush  or  shrub 
it  is  almost  constantly  in  motion,  skipping  or  leaping  from  leaf  to 
leaf.*'  We  have  ourselves  noticed  its  apparent  preference  for  bramble 
and  hazel  on  which  to  rest  if  in  its  locality.  Baynor  says  that  it  has 
also  a  habit  of  flying  rapidly  up  and  down  the  sheltered  side  of  a 
sunny  hedge.  The  upright  position  of  the  forewings  and  horizontal 
position  of  the  hindwings,  as  the  insect  sidles  round,  must  have  been 
noted  by  everybody.  The  butterfly  sits  with  its  wings  right  up  over  its 
back  when  sucking  honey  from  a  flower,  also  when  quite  at  rest  or  when 
asleep,  but  when  sunning  allows  its  forewings  to  drop  considerably 
until  they  make  an  angle  of  perhaps  80°  from  the  horizontal,  the 
hindwings  being  allowed  to  drop  still  lower.  When  it  first  settles,  it 
holds  both  wings  together  up  vertically  over  its  back,  then  lets  fore- 
and  hindwings  down  together  for  about  80°,  when  the  lower  ones  are 
still  further  depressed  as  noted  above.  The  hindwings  are,  however, 
never  depressed  horizontally  to  anything  like  the  amount  noticeable 
in  Adopaea  lineola  or  A  ,jiava.  When  disturbed  the  hindwings  are  quickly 
drawn  up  to  the  inclination  of  the  forewings  and  the  insect  starts 
suddenly  and  rapidly  off.  It  chooses  generally  a  leaf  on  which  to  sun, 
but  also  very  frequently  a  flower,  and  it  abounds  in  various  places — 
by  the  sides  of  hedges,  in  woodridings  and  clearings  in  woods  (loving 
particularly  sunny  corners),  downs  where  shrubby  herbage  and  bushes 
occur,  and  we  have  seen  it  abundant  in  lucerne  fields,  in  a  clover  field 
above  Gr^sy-sur-Aix,  flowery  mountain  slopes  (between  Bourg  St. 
Maurice  and  Bonneval-Bains,  and  Pr6  St.  Didier  and  Courmayeur)^ 
occasionally  drinking  at  the  roadside  runnels  on  the  rocky  mountain 
paths,  although  less  usually  so  than  any  of  its  near  relations.  It  was 
particularly  abundant  in  1905  at  Gr^sy-sur-Aix,  at  the  end  of  July  at 
Bourg  St.  Maurice,  and  at  Pre  St.  Didier  in  early  August.  We  found  worn 
specimens  on  the  flat  in  the  Val  V6ni,  nearly  up  to  the  foot  of  the 
Glacier  de  Miage  on  August  12th,  at  an  elevation  of  some  5000  ft. 
Dupont  notes  that  at  Pont  de  TArche  the  species  rests  habitually  on 
the  leaves  of  the  bushes  in  the  lorest,  and  Schiitze  that  in  Upper 
Lusatia  it  prefers  the  fronds  of  Ptei-is  aquilina  on  which  to  rest. 

Habitat. — In  Britain,  the  ridings  and  open  places  in  woods,  bushy 
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l^Wses  on  the  outskirts  of  woods,  lanes  in    w<$octed  districts,  rough 
^Qshy  places  on  open  downs,  undercliffs  on  the  coast,  and  flowery 
Meadows  near  lanes,  are  among  the  most  favoured  haunts  of  this 
species.     Harris,  in  1778,  noticed  that  it  loved  the  neighbourhood  of 
woods,  and  Lewin  added  down's  to  its  haunts.     Grassy  places  in 
woods,  old  pastures,  the  edges  of  downs  in  Bucks.,  etc.  (Rothschild), 
near  woods  and  settling  preferably  on  bramble  and  bracken  at  Cran- 
brook    (Marshall),   by  dusty  roadsides   and    in    svirampy  land  near 
Penzance  (Daws),  on  the  saltmarshes  at  Cliffe  (Bower),  in  a  chalkpit 
at  Boxhill  (Prout),  common  in  woods  and  lanes  in  Chatham  district 
(Walker^,  in  woods  and  on  bushy  hillsides  at  Hereford  (Bo well),  on 
grassy  slopes  near  the  sea  in  Wigtownshire  (Gordon),  the  coasfc  sand- 
bills  at  Llandudno  (Harding),  in  meadows  and  woods  near  Carlisle 
(I>ay),  bat  common  on  Skiddaw  and  other  mountains  among  bracken 
(Headle),  etc.    In  lowland  districts  abroad  its  localities  are  similar, 
open  spaces  in  woods  at  Wiesbaden,  pastures  and  glades  in  Boumania, 
in    the  park-like  Eing*s   gardens  in   Corfu,  and   the  sandbanks   of 
Malamocco  at  the  mouth  of  the  Venice  lagoon  (de  la  Garde),  etc., 
but  among  the  mountains  of  the  central  Alps  it  is  to  be  found  in 
all  sorts  of  situations — of  which  the  lucerne  fields  at  Susa,  Gr^sy-sur- 
Aix  and  Chavoire,  the  wild  flower  wilderness  at  the  foot  of  the  Grande 
Oorge,  past  Veyrier,  the  thistle-thickets  at  Pr6  St.  Didier,  the  flowery 
upland  pastures  of  Larche,  the  Val  Y6ni,  and  the  summit  of  the 
F&ucille,  the  mountain   pathsides   from  Evolene  to  Useigne,  from 
Stalden  to  Saas-Grund,  from  Courmayeur  to  the  foot  of  the  Brenva 
Olacier,  and  the  zigzags  below  Crissolo  occur  to  us. 

British  LOCiOiiTiES. — Bedford  :  Bedford  (Court).    Berks  :  Beading  (Butler), 

i>arloy  (Buokstone),  Bagley  Wood,  Boars  Hill,  Tubney,  Streatley  (Geldart).    Buoxs : 

veiry  common  between  Princes  Bisborough  and  Wendover  (Bowland-Brown),  Halton, 

"^^avendon  near  Newport  Pagnel  (U»tt  Stain  ton),  Drayton  Beauchamp  (Bothschild), 

S^ony  Stratford  (Foddy),  Marlow  (Clarke).    Carnarvon  :  common  near  sea  (Arkle)» 

Ccm-virtLy  Valley  (Bland),  Abersooh  (Day),  mouth  of  the  Conway  ((Gardner),  Llan. 

43iidxio  sandhills  (Harding).       Cambridoe:    Wicken,  common  (Carr),  Cambridge 

distjriot  (Waters).      CHBSHmE :  local  and  rare  (Day),  north  Cheshire  (Greening), 

between   Baby  and  Bromborough  (Walker),  Enutsford   (Chappell),  throughout, 

"^^iirraJ  ^rockholes),  Goostrey,  common  (Thorpe),  Inoe  Marshes,  sparingly  (New- 

sftecbcl) ,  Whixall  Moss  near  Fenn^s  Bank  Station  (Thomewill).    Cornwall  :  Penzance 

djgfcriot  (Daws),  near  Bude  (Bothschild),  Truro  (Bollason),  Trelawewry,  abundant 

(I*&rry-€DoBte),  Polzeath  near  Padstow  (Gibb).    Cumbbuland  :  common  on  Skiddaw, 

nea-*;^  Keswick  (Beadle)    Carlisle  (F.  H.  Day),  between  Port  Carlisle  and  Carlisle 

ftfioliolaon),  Thorstonfield  Orton,  Newby  Cross  (Dawson).     Denbigh  :  Colwyn  Bay 

f2^©W8tead),  Cefn  Caves  (Gardner),  Buthin  (Butler).   Derby  :  district  south  of  Trent, 


It  jMathew),  Sidmouth(Majendie),  North  Devon  (Hinchliff),  Morthoe,  near 
_  ®  Vn*^*ldon)    Exeter,  Plymouth,  Teignmouth  (teste  Stainton),  Dartmoor 

/O-umxner),  Torquay  (Crocker),  Honiton,  abundant  (Biding),  Paignton  (Goodale), 
:^vicmtaMeigh  (de  la  Qarde)  Dorset  :  Portland,  uncommon  (Bichardson),  Lulworth 
/^ale),  I>orche8ter  (t^,-.  Stainton),  Blandford,  Purbeck  (Bankes),  Hambledon  HiU. 
tv-imoorne  (Fowler)  Sherborne  (Douglas).  SUverton  (Ward),  South  Dorset 
gihark^Aiit  (^>ogue).  j^^iham  •  local,  Durham  district  (Harrison),  very  rare,  Darling- 
ton (^AXkgh  CasUe  fi^g^  pgne  (Wailes),  Hesleden  Dene  (Leeming).  Edtobuboh  : 
KdioburffH  (««te  Sta.inton).  Essex:  Southend,  Shoebuiyness,  Leigh,  Benfleet, 
ar^sLH^  ^kenng,  Ca.nvev  Hockley.  Hadleigb,  Eastwood,  Prittlewell.  Westcliff, 
^^"^^m^^^.i^^**^4J^^^  (GTrlfnd).  Theydon  Bois.  Tilbury  (Image|. 

Kad*!^  S^ill  (Harnaon)  ,  forest  Gate  (Mera).  Brentwood,  Danbury.  Hazeleigh  (lUynor). 
ibTnoldxi^*  Bainha&i  /\>'ll:__r  «J" *^i,'*i7.*..«t  /Mathew).    FLnrr :  coast  districts 


150  BRITISH   BUTTBBFLIES. 

and  common  (Hudd),  Dursley  fOriffiths),  Cheltenham  (Boberteon),  Lower  Giiiting 
{teste  Stainton),  Granham  (Botnsohild),  Cirencester  (Harman).  Hants  :  common 
everywhere  throughout  the  county — Bournemouth,  New  Forest  (Sequeira),  common, 
Winchester  fHewett),  Isle  of  Wight — Bembridge  (Stainton),  Yentnor  (Christy), 
Freshwater  (Bothschild),  Lyndhurst  (teite  Btainton),  Brockenhurst  (Hodsonh 
Bank  near  Brockenhurst  (Garr),  Portsmouth  (Pearce),  Bingwood  (Fowler), 
near  Silchester  (Bothschild),  tjookerley  (Burrows).  Hsbkford  :  Herefora 
(Bowell),  Tarrington  (Wood),  Leominster  (Hutchinson).  Hxbts:  Oxhey  (Bow- 
land-Brown),  Norton  Green  Woods  (Matthews),  Hertford  (Stephens),  Hitchin, 
Sandridge  (Griffith^,  Tring  district,  Aldbury  (Cottam),  Harpenden,  Shenley, 
Bricket  Wood  (Giob),  Haileybury  (Bowyer),  East  Bamet  (Gillum),  Watford 
(Spencer).  Hunts:  abundant— St.  Ives,  etc.  (Norris),  Monks  Wood  (Baynor). 
Isle  of  Man:  (Owen)  ?  [(Clarke)].  Ksnt:  common  throughout — ^Kochester, 
Strood,  Cuxton,  Chattenden,  Higham,  Cliffe,  Sandwich,  Deal,  St.  Margaret's  Bay, 
Dover,  Folkestone,  Kingsdown,  etc.  (Tuttj,  Chatham  (de  la  Garde),  Ashford 
common  (Wood),  Bexley  (Fenn),  Chatham  district  (Walker),  Hythe  (Hill),  Pembury 
(Weir),  Bamsgate,  Tenterden  (teste  Stainton),  Maidstone  district  (Goldlng),  Shore- 
ham  (Carr),  Sevenoaks  (Holmes),  Sheemess  (Fletcher),  Cranbrook  (Marshall), 
Daren th  Wood  (James),  Blean  Woods  near  Heme  (Whittle),  Heme  Bay  (Battley), 
Brockley  (Turner).  Ejldabe  (Birchall).  Kebrt  :  Killarney — on  Lord  Kenmare's 
demesne  (Watts).  Eirkcudbbioht:  near BavensHalW Gordon).  Langabhirb:  between 
Poultin  and  Cleorleys  (Baxter),  Grange  (Hodgkinson),  Silverdale  (Melvill), 
Simonswood  Moss,  Crosby  sandhills  (Gregson),  Manchester,  Preston  {teste 
Stainton),  Methop  (Forsythe),  Haverthwaite  (Arkle),  Carnforth  (Murray). 
Leicester:  Leicester  (Dixon),  Sixhills,  Batdiffe,  Ashby  Flamville,  Barkby 
(Bowley),  Gumley  (Matthews),  Loughborough  (Wieldt).  Lincoln  :  Ashby  near 
Brigg  (Cassal),  Newoall,  Skellingthorpe  (Carr),  Market  Basen  (Court),  Langworth, 
Legsby  (Bavnor).  Mbbioneth:  Tan-y-Bwlch  to  Harlech,  Barmouth  aistrict — Artro 
Valley  (Arkle),  Merioneth  (Graves).  Middlesex  :  East  Acton  (Inoe),  Stanmore(Bond), 
Harrow  district  (Melvill),  Kingsbury  (Godwin),  Enfield  (Sykes),  Pinner,  Harrow 
Weald,  Oxhey  Lane  (Bowland-Brown),  Old  Oak  Common  (Godwin),  Mill  Hill 
(South),  Buislip  Common  (Woodbridge),  Hampstead  (Sharp).  Monmouth  : 
Monmouth  (PaJmer),  Llandogo,  rather  scarce,  Dingestow  (Bird),  Abertilleiy, 
common  (Smith).  Montgomeby  :  common — Newtown,  eto.  (Tetley).  Nobfolk  : 
Downham  Market  (Smith).  Nobthampton:  Peterborough,  common  (Morley), 
Ash  ton  Wold,  Oundie  (Botnschild),  Northampton  (Hensman).  Notts  :  Notting- 
ham district  (Lei vers).  West  Bridgford  (Simmons),  Newstead  Park,  near  Mans- 
field (Wright),  Mansfield  (Brameld).  Oxfobd  :  Shotover,  Cowley,  Nettlebed  (Geldart). 
Badnob  :  Llandrindod  Wells  (Denson).  Boxbuboh  :  Hawick  (Benton),  Itoxburgh 
(Douglas).  Sbbopshibe:  Shrewsbuiy  {teste  Stainton),  Hopton  Wafers  (Boxer). 
Somerset  :  Castle  Cary  (Macmillan),  Taunton  (Doidge).  Staffobd  :  Burnt  Woods, 
scarce  (Dal try),  Maer  (Blagg).  Suffolk  :  common  (Bloomfield),  Stowmarket  {teste 
Stainton),  Depden  near  Bury  St.  Edmunds,  very  common  (Bowland-Brown), 
Needham  Market  (Baynor),  Bentley  (Burrows).  Subbet  :  Boxhill  (N.  L.  Nat. 
Soc),  Dulwich  (Helps),  Oxshott  (Tremayne),  Guildford  (Grover),  Esher,  Horsley 
(Carr),  Banmore,  Poienden,  Dorking  (OldaJcex^,  Worcester  Park  (Eaye),  Wimbledon, 
Beigate  (Whittle),  Dorman's  Park  (Burr),  Frensham  (Bingham-Newland),  Oxted 
(Harrison).  Sussex:  West  Sussex,  common  (Fleteher),  East  Sussex,  generally 
common  (Jenner),  Pagham  (Lloyd),  Hastings  district,  common  (Bloomfield),  East- 
bourne (Sotheby),  Birling  Gap  (Adkin),  Brighton,  Lewes,  Worthing  {teste  Stainton), 
Hailsham  (Carr),  Abbott's  WockI  (Tugwell),  Balcombe,  HoUingbury  Combe  (Image), 
Burgess  Hill  (Dollman).  Wabwick  :  common,  Marston  Green  (Wynn),  Enowie 
(Ellis),  Warwick,  Oakley  Wood  (Baly),  Bugby,  Brandon  Wooas,  Princethorpe 
Olugby  lists),  Atherstone  (Baker),  Wolford  Woods  (Austen),  Ettington  (Eeighley- 
reach),  Coombe  Woods  (Longstaff).  Webtmobland:  Kendal  district  (Moss), 
Lake  district  {teste  Stainton),  Witherslaok  (Forsyth),  Brigsten  (West),  Am- 
side  (Forsythe).  Wicklow:  The  Morrough  of  Wicklow  (Birchall).  Wio- 
TOWNBHiBE :  Corscmalzic,  Cairn  Byan,  one,  Kirkmaiden,  Monreilt,  Sunny 
Braes  (Gordon).  Wilts:  Calne  (Eddrup),  Salisbury  (Carr),  Savernake  Forest 
(Eimber).  Wobcesteb  :  common  (Fleteher),  Worcester  {teste  Stainton).  Yobxs  : 
Shefiield  (Hall),  Sutton  (Bussell),  Hull  (Boult),  Askham  Bog  (Prest),  Bishop's 
Wood  (Grassham),  Bramham  ^Smith),  Edlington  Wood,  Thorn  waste  (Harrison), 
Ledstone  (Smethurst),  Ponteiract  (HartleyV,  Bichmond  (Sang),  Scarborough 
nftowntree),  Sheffield  (Doncaster),  Wakefield  (Talbot),  York  (tesU  Stainton), 
Thome  Woods,  Wadworth  Wood  near  Doncaster  (Brooks),  Sledmere  (Tetley). 
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DiSTBiBUnON. — ^The  whole  PalsBarctio  area  (except  Polar  region,  Canaries, 
Madeira,  North  Afrioa),  Corea,  China,  Japan,  Amdo  district  (Staadinger).    AaiA : 
Amorland,  Nioolaieak,  North  and  Central  China  (Elwes),  Corea,  Japan  (Leech), 
Yokohama,  Isle  of  Askold  (Oberthilr),  Thian  Shan  to  6000ft.  (Bahl).  Asia  Minor— 
Broussa,  not  common  (Fountaine),  Valley  of  the  Khingoob  (Bomanoff),  Syria — 
Akb^s  (Merkl),  Amasia,  Tanras,  Persia— Lenkoran,  Astrahabad,  Pamirs  (Biihl), 
Irak  district  (Yoang).    Austbo-Hun oaby  :  common  throughout  (Hdfner),  Baaa-Pest 
district  (Nicholson),  Katschau,  Bosenaa  (Fritsoh),  Carinthia— Wolfsberg  district 
(Lemann),  Preth  (Zeller),  Friesaoh   (Biihl),  Tyrol   district  up   to  6000ft.— the 
Schliickenalpe  (Freyer),  Gross  Glockner,  Trient,  Val  Popena,  Cortina   (Mann) ; 
Innsbruck,    Taufers    (Weiler),    Solsteinkette,    Kiihtai,    Patscherkofel,     Olockner 
district,  Seiser  Alpe,  Stilfser-Joch  (Heller),  Mendel  district  (Tutt),  Botzen  (Lowe), 
Austrian  Alps — Gastein,  the  Bucovina  (Hormuzaki),  Bechtesgaden  (Lang),  Moravia, 
near  Neutitschein  (Fritsch),  Briinn   (Schneider),  Bohemia —  Carlsbad  (Beoher), 
Seftenburg  (Fritsch),  Salzburg,  Upper  Austria — near  Linz  (Fritsch),  Enns  district 
(Brittinger),  Lower  Austria— Vienna  district,  Hernstein   district  up   to  lOOOm. 
Ulogenhdfer),  Galicia  (Garbowski),  Funfkirchen,  Hungary — ^Baab,  Transsylvania, 
Jungerwald    (Biihl),    Croatia — Josef sthal,    Slavonia — Zara    (Mann).       Beloium: 
common  throughout  (Lambillion),  Ortho  (Sixers).     Bosnia  amd  Herosoovina  : 
Jaice— Banjaluka  (Rebel),  Dervent  (Hilf),  Fojnica  (Simonys),  Bosnatal   (Hilf), 
Trebevic,  Sarajevo  (Rebel),  Prozor,   Maklenpass  (Hilf),    Kahnovik    (Schreitter), 
Jablanica  (Apfelbeck),    Prenj^Idbartal    (Bebel),    Rieovac,    lOOOm.     (Penther), 
Neyesinje    (Uhl),    Lakat    (Apfelbeck),     Vucija    Bars     (Hilf),    Stolac    (Winne- 
guth).    BuLOABiA  AMD  £1a8t  Rocxelia  :  common,  Sophia,  Bilo,  Bustschuk,  Varna, 
Slivno  (Rebel).    Chamnxl  Islauds  :  Guernsey,  Jersey,  abundant  (Lu£f).    Denmabk 
(Bang-Haas).      Corsica  :     Monte    Pozzo    di    Borgo     (KoUmorgen).      Fimi.and  : 
south  and  southeast  (Lampa).     France  :   throughout  (Tutt)— dept.  Nord  (Pauz), 
Brittany  (Griffith),  Pont  de  PArohe  (Dupont),  Bennes — Fordt  de  Paimpont,  coast 
from   Cancale  to  St.  Malo  (Oberthilr),  Dieppe— Fordt  d'Arques   (Moore),    Nor- 
mandy—Tancarville  (Leech),  near  Cherbourg  (Nichollet),  S&one-et-Loire  (Con- 
stant), Paris  district— Fontainebleau  (Tutt),  Seine-et-Marne— For^t  d'Ozouer-la- 
Ferriere,  Eure— Elbeuf  (Coulon),  Evreux,  Aube  (JourdheuUle),  Auvergne  district— 
Nohant,  Sologne,  St.  Florent,  Gueret,  Auvergne,  Le  Livron  (Sand),  Allier— Moulins 
(Peyerimhoff),  Aude  (Mabille),  Is^re— Grenoble  (Harrison),  Uriage,  Oroe— Bagnoles 

/OhArl-.liiir\.      Tn<1i^ lii^nna      /Martin).      SavOT     Alns  —  (Ir^av.anr.Aiv        An««.n^« 


Alpes-Maritimes — Vallon   ucu  jl-ioiud,  awuMui-uo  ^^&vfu«ivr«v;,  tMiw  vu  xmu  xuroie 

(OberthOr),  Hydres  (Powell),  Pyrenees— East  and  Central  to  5000ft.  (Elwes),  Vernet- 

les-Bains,  Caoterets  (Oberthilr),  Pierrefitte,  St.   Sauveur  (Bath),  Gu^thary,   St. 

Jean-de-Luz  (Chapman),  Haute-Garonne  (Caradja),  Doubs  (Bruand).    Germany  : 

Prussia — Dantzig,  Konigsberg  (von  Siebold),  Rastenburg,  Insterburg,  Willenbei^ 

(Schmidt),  Tilsit,  Cranz,  Bauschen,  Wamicken,  Capoms*  Haide,  Wargen,  Damm- 

hof,   Gross-Raum,   Plllkallen,  Friedland,  Mohrungen,  Ostorode,   Allenstein,   etc. 

(Speiser),  Mecklenburg— Neustrelitz,  Riilow,  Siilze,  Wismar  (Boll),  Ldbeck  (Tess- 

mann),  Schwerin,  Waren,  Parchim  (Gillmer),  Pomerania — Grubenbagen,  Kieshof, 

Negast  (Paul  andPldtz),  Schleswig-Holstein,  etc. — Eutin  (Dahl),  Hamburg  (Heske)» 

Altona  (Tessien) ,  Lauenburg  (Boie),  Heligoland  (Dalla  Torre),  Hanover,  etc.— Bremen 

iBehberK),  Liineburg  (Machleidt),  Hanover  (Glitz),  Osnabriick,  Hameln,  Gdttingen 
Jordan),  Brunswick  —  Wolfenbiittel  (Heinemann),  Helmstedt,  Quedlinburg 
Jordan),  Hartz,  everywhere  common  (Speyer),  Westphalia — Miinster  (Spe^er), 
Hoster  (Jordan),  Hhine  Provinces— St.  Goarshauaeu  (Baker),  Crefeld, Uerdingen,  Aix, 
Cologne,  Elberfeld,  Bonn,  Boppard,  Bingen  (StoUwerck),  Barmen  (Weymer), 
Neuenahr  (Maassen), Hesse-Nassau,  etc. — Nassau,  Wiesbaden JRdssler),  Oberhessen, 
Oberursel,  Hanau  (Limpert),  Gressen,  on  the  Vogelsberg  (Glaser),  Frankfurt-an- 


Saxony— -Zeitz -an- Elster  (Wilde),  Halle  (Stangei,  i^twimu  ^Aicuwri,  A^mn-^erosMsr, 

etc.  (Oillmer),  Miihlhausen,  Naumburg,   Nordhausen,  the  Eyffhauser  (Jordan), 

Chemnitz  (Pabst),  Dresden  (Steinert),  Fresborg  (Fritsche),  Brandenburg,  common 

ihrougliout— Berlin  district  (Bartel),  Frankfort-an-Oder,  etc.  (Kretschmer),  Posen— 

Eidhwald,  Kobylepoli  (Schultz),  Silesia — Brieg  (Doring),  Oberlausitz  (Mosohler), 

Sprottaa  district,  Kortnitz,  Hoohwald,  Aitkirch  (Pfitzner),  Bavaria— Regensburg 

(Hoffmann),  Munich  (Kranz),  Augsburg  (Freyer),  Kempten  (von  Eolb),  Wiirttem- 

berg — ^throughout  (Seyffler),   Baden— Constance,  Triberg,  Dinglingen,  Carlsruhe, 
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Heidelberg  (Bentti),  Alsaoe— througboat  (Spoler),  tbe  Palatinate  (Bertram). 
Orbxce  :  Mesolongni  (Fountaine),  Corfn  (de  la  Garde),  PamasBOs,  Acarnania, 
Negropont  (Riibl).  Itaiiy:  Pieamonteee  ValleyB^Pr^  St.  Didier,  Courmayeor, 
Yal  V^ni,  Snsa,  Bobbie,  Torre  Pellioe,  Crissolo  (Tutt),  Certosa  di  Pesio  (Norris), 
throogbout  Tasoany  (Stefanelil),  Appenines — near  Boeoolongo  (Norris),  Lake 
Como  (Foantaine),  Lombardy  (Turati),  Boman  Gampagna  (Caradja),  Meesina 
(Buhl),  Sicily — ^Etna  to  1400m.,  Madonie,  S.  Martlno,  Ficuzza  (Struve),  Meesina, 
Calabria  (Im,  1847),  Malamocoo  (de  la  Garde).  Nkthsblanos  :  rather  rare— 
South  Holland  (Snellen),  Brabant,  Flanders  (Buhl).  Boumakia.:  throughout, 
near  Comanesti,  Tuloea,  Slanio  at  900m.  (Caradja).  Busbia:  Caucasus 
(Bramson),  Baltic  Provinces — throughout  (Nolcken),  Kasan,  Ural  dist. — ^Busuluk, 
SergicTsk  (Eversmann),  Gorki,  Black  Sea  district — Novorosiisk  (Biihl).  Soak- 
dimatza:  Sweden  south,  Helsingland  (Lampa),  Norway  south  and  centre — 
Sireosen,  Haegstdil,  Ose  (Strand),  Saeterstoen,  Disenaen,  etc.  (Standen),  northeast 
Scania  (Wallengren),  Lapland,  very  rare  (Zetterstedt),  Odalen,  near  Skien,  Naes 
Yaerk,  Bergedal,  Tyldal,  near  Christiania  (Siebke),  Stryn  (Pettersen).  Sebvia  : 
Nisoh  (Hilf).  Spain  :  Albarracin,  Tragacete  (Chapman),  Mont  S^ny  (Nicholl), 
Andalusia— Sierra  Prieta  (Bambur),  Sierra  Nevada,  Bilbao  (Biihl),  Punto  ae 
Pajares  (Chapman).  Switzebland  :  widely  distributed — going  high  into  the  moun- 
tains up  to  eOUOft.  on  the  Stelvio  (Frey),  Bhone  Valley— Aigle  (Sheldon),  Sepey 
(Wheeler),  La  Boche  (Tutt),  Yillars,  Gryon  (Moss),  Juras — St.  Georges  (Wheeler), 
the  Faucille  (Tutt),  Bernese  Oberland- Grindelwald,  Maeolin  (Lowe),  Visp-Thal — 
Stalden  to  Zermatt,  Saas-Thal — Stalden  to  Saas-Grund,  Yal  d*H4rens — Useigne  to 
Evol^ne,  etc.,  Grand-SaJ^ve  near  Geneva,  Locarno  (Tutt),  Fusio,  Guarda  (Chap> 
man),  Zurich,  Bergiin  (Biihl),  Lausanne  (Fountaine).  Tubkey:  Port  Baklar 
(Walker). 

Genus :   Urbicola  [Linn6] ,  Barbut. 

Synonymy. — Genus:  Upbioola,  Barbut,  *'Gen.  Ins.  Linn.,'*  p.  173  {pars  ref. 
to  Linn^,  no.  162  (1781).  [Papilio-  Plebeius-]  Urbicola,  Linn^,  **  Syst.  Nat.," 
10th  ed.,  p.  484  (1758) ;  12th  ed.,  p.  793  (1767) ;  Fab.,  "  Sys.  Ent.,"  p.  531  (1775) ; 
Esp.,  *»Scbmett.  Eur.,"  L,  pi.  xxiii.,  figs,  la-h  (1777);  p.  300  (1779);  Goeze, 
"Ent.  Beit.,"  ii.,  pt.  3,  p.  101  (1780);  Fab.,  "Spec.  Ins.,"  ii.,  p.  131  (1781); 
**  Mant.,"  ii.,  p.  84  (1787) ;  Bork.,  *•  Sys.  Besch.,"  i.,  pp.  179,  284  (1788) ;  Schwara, 
♦*  Neu.  Baupenkal.,"  p.  180  (1791) ;  Haw.,  "  Lep.  Brit.,"  p.  60  (1803).  PapUio, 
Linn..  "Faun.  Suec,"  2nd  ed.,  p.  285  (1761) ;  Hiifn.,  "Berl.  Mag.,"  ii.,  pp.  74, 
89  (1766);  Fuess.,  "Verz.,"  p.  3?  (1776);  Schiff.,  "  Schmett.  Wien.,"  1st  ed., 
p.  160  (1775);  Bott.,  "Naturf.,"  vi.,  p.  8  (1775);  Harris,  "Eng.  Lep.,"  p.  6 
(1775) ;  Miiller,  "  Zool.  Dan.  Prod.,"  p.  115  (1776) ;  Betz.,  "  Gen.  et  Spec,"  p.  31 
(1783);  Schneider,  *'Sys.  Besch.  Eur.  Schmett.,"  p.  272  (1786);  Lewin,  "Ins.," 
etc.,  p.  94;  pi.  xlv.,  figs.  1-2  (1775);  Hb.,  "Eur.  Schmett.,"  pi.  xcv.,  figs.  479, 
480,  481  (1802) ;  p.  72  (circ.  1805) ;  Hi.,  "  Schmett.  Wien.,"  2nd  ed.,  p.  146  (1801) ; 
Ochs.,  "Die  Schmett.,"  i.,  pt.  2,  p.  224  (1808) ;  Godt.,  "Hist.  Nat.,"  i.,  p.  237, 
pi.  xii.  tert.,  fig.  4  (1821);  Freyer,  "Neu.  Beit.,"  vii.,  p.  79,  pi.  646,  figs,  la-d 
hs58).  [PaplUo-]  Plebeius,  MiUl.,  "Faun.  Frid.,"  p.  37  (1764).  [HespeFia-] 
urbicola,  Fab.,  "Ent.  Syst.,"  iii.,  pt.  1,  p.  325  (1793).  ErynnlB,  Schrank, 
"  Faun.  Boica,"  ii.,  pt.  1,  p.  159  (1801) ;  Watson,  "Proc.  Zool.  Soc.  Lond.,"  p.  99 
(1893)*;  Kirby,  "Handbook,"  etc.,  iii.,  p.  24  (1897);  Grote,  "Proc.  Sth.  Lond. 
Ent.  Soc.,"  p.  59  (1897).  Hesperia,  Latr.,  "Hist.  Nat.."  xiv.,  p.  124  (1805); 
"  Gen.  Crust.,"  iv.,  p.  356  (1809) ;  "  Consid.  Gen.,"  p.  208  (1810) ;  Leach,  "Edin. 
Encycl.,"  ix.,  p.  130  (1815);  Ochs.,  "Die  Schmett.,"  iv.,  p.  34  (1816) ;  Dalm., 
"  Vet.  Ak.  Hand].,"  xxxvii.,  p.  201  (1816) ;  Latr.,  "  Enc.  Meth.,"  p.  169  (1819) ; 
Sam.,  "  Ent.  Comp.,"  p.  242  (1819) ;  Bdv.,  "  Eur.  Lep.  Ind.  Meth.,"  p.  27  (1829); 
Meig.,  "  Eur.  Schmett.,"  p.  66  (1830) ;  Treits.,  "  Die  Schmett.,"  x.,  p.  248  (1834) ; 
Bdv.,  "Ind.  Meth.,"  p.  35  (1840);  Zett.,  "Ins.  Lap.,"  p.  915  (1840);  Dup., 
"  Cat.  Meth.,"  p.  36  (1840) ;  Evers.,  "  Faun.  Volg.-Ural.."  p.  87  (1844) ;  H.-Sch., 
"  Sys.  Bearb.,"  p.  159  (1846);  Dup.,  "Icon.  Chen.,"  p.  213  (1849) ;  Led.,  "Verb, 
zool.-bot.  Gesell.,"  ii.,  p.  26  (1862);  Speyer,  "  Geog.  Verb.,"  p.  286  (1858); 
Hein.,  "Schmett.  Deutsch.,"  p.  117(1859);  Wallgrn.,  "  Skand.  Dagf.,"  p.  260 
(1863) ;  Newm.,  "  Brit.  Butts.,"  p.  172  (1870) ;  Snell.,  "  De  Vlind.,"  p.  86  (1867) ; 
Nolck.,  "Lep.  Fn.  Estl.,"  p.  84  (1868);  Stand.,  "  Cat.,"  2nd  ed.,  p.  86  (1871); 
Mill.,  "  Cat.  Lep.  Alp.-Mar.,"  p.  116  (1872)  ;  Cur6,  "  Bull.  Soc.  Ent.  Ital.,"  p.  216 
(1874);   Frey,  "Lep.    Schweiz,"  p.  66  (1880);   Lang,  "Butts.  Eur.."  p.  363, 

*  By  a  stupid  blunder  this  reference  is  erroneously  accredited  as  a  synonym  of 
Augiades  {anted t  p.  132),  it  should  of  course  be  deleted  there. 
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and  Hew. 

••  liiiv®,*'  etc.,  i.,  pp.  142.  198  (1886) ;  Rtthl,  "  GroBS-Sohmett.,"  p.  646  (1895) , 
Meyr.,  " Handbk.  "  p.  859  (1896  ;  Titt,  "  Brit.  Butts.."  p.  128  (1896).    Au^adej, 
HbT;'Werz.,"p.ll2(1816);  BtephB..  -lUus.."  iy..  p.  405ll884);   "List."  U* 
ed  ,  p.  23  (1850) ;  2nd  ed.,  p.  21  (1866);   Stand..  "Cat.."  Sri  ed..  p.  92  (1901) 
ILA^bn.,  "Pap.  Belg.,"  p.  276  (1902).     Hetevopteras,  Ramb.,  "Faun.  And., 
p.  307  (1889);  "Cat.  Lep.  And.,'*  p.  88  (1858). 

The  Urbicolae  was  Limit's  group  name  for  the  *<  skippers,"  and 
Urhicola  was  first  used  in  a  generic  sense  by  Barbut,  in  1781,  when  he 
cited  commay  L.,  as  the  type  (ant^a,  p.  180).  The  genus  is  described, 
under  the  name  of  Erynnis,  by  Watson  {Proc.  ZooL  Soc.  Lond.,  1898, 
p.   99),  with  comma  as  the  type,  a.s  follows : 

Antenna  short,  less  than  hall  ttie  length  of  the  costa ;  club  short,  robust, 
feerminal  crook  exceedingly  minute.  Palpi  with  the  second  joint  densely  scaled. 
third  joint  minute,  suberect,  bluntly  conical.  Neurafcion  as  in  Hylepfcila.*  except 
tliat  vein  2  of  the  forewings  is  much  nearer  to  the  base  of  the  wing  in  the  «r  ,  and 
vein  7  of  the  hindwing  is  slightly  nearer  the  base  of  the  wing  in  both  sexes.  The 
stigma  of  the  forewing  is  very  similar  to  that  of  HylephUa,\  except  that  it  entirely 
fills  the  angle  at  the  bifurcation  of  vein  2,  while  in  HylepHla  the  discal  stigma 
crosses  the  interspace  beyond  the  origin  of  vein  2 — ccmmaf  Linn.,  Colorado,  Sc, 
manitoha,  8c.,  metea,  Sc..  florinday  Butl. 

XJbbicola.   comma,  Linn^. 

Symontxy.— Species :  Comma,  Linn..  "  Syst.  Nat..*'  10th  ed.,  p.  484,  no.  162 
(1768)  ;  12th  ed..  p.  798.  no.  266  (1767) ;  •*  Faun.  Suec.."  p.  286,  no.  1080  (1761) ; 
Mtill.,  •«  Faun.  Frid.."  p.  37  (1764);  Hufn.,  "Berl.  Mag.,"  ii.,  pp.  74,  89  (1766); 
Fab.,  '•  Sys.  Ent.,**  p.  531  (1776),  etc.  [N.B.— All  references  mentioned  under  the 
generic  synonymy  (tuprd)  are  referable  to  commaJ] 

ORioiMAii  DESCRiPTioM. — P-  P*  alis  iutegerrimis  divaricatis  fulvis; 
punctis  albis  lineolaque  nigra.  F71.  Suec.,  793.  Merian,  Eur.,  15, 
t.  48.  Habitat  in  Europa  (Linn6,  Sys.  Nat.,  lOth  ed.,  p.  484).  [Papilio 
comnta  alis  integerrimis  divaricatis  fulvis :  punctis  albis,  lineaqae  nigra. 
J^apilio  alis  erectis  ovatis  integerrimis  testaceo-griseis,  tesserulis  albis 
linea.  nigra  sub  superioribus.  Habitat  in  Pratis.  Dbscr.  —  Al» 
pri  mores  concolores,  flavse,  apice  fuscescentes  maculis  pallidis :  litura 
ni^ra  linearis  margine  nuda  subargentea  in  medio  paginsB  superioris. 
SecundariaB  supra  flavsB,  pallidius  maculatsB  margine  fuscescentes. 
6ubtus  griseae  maculis  albidis,  quadratis  {Faun.  Suec,  2nd  ed.,  p.  286). 

Imago. — 29mm.-40mtn.     Ground  colour  of  all  the  wings  bright 
fulvous,  with  broad  dark  marginal  band  to  fore-  and  hindwings ;    an 
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angulated  row  of  paler  spots  beyond  the  middle  of  the  forewings,  and 
a  corresponding  transverse  row  across  hindwings ;  a  pale  discal  spot  on 
tore-  and  hindwings.  [These  spots  almost  identical  in  size,  position 
and  arrangement  with  those  of  Avgiades  gylranua,]  Underside  greyish- 
fulvous  or  yellowish ;  the  hindwings  and  apex  of  forewings  spotted, 
the  former  with  a  conspicuous  band  of  somewhat  squarish  white 
spots. 

Sexual  dihobphism. — The  sexual  variation  is  very  distinct  in  this 
species.  The  $  s  (a  large  number  being  compared)  average  from 
5mm.-7mm.  larger  than  the  ^s,  and  are  distinctly  heavier  in 
build.  The  ^  has  a  deep  velvety-black  discal  streak,  placed 
obliquely  across  the  centre  of  the  wing,  below  the  median  nervure.  It 
hugs  the  latter,  however,  towards  the  base,  more  closely  than  in  A. 
9ylvanus,  and  the  androconial  scales  show  as  a  silvery  line  therein. 
This  is  almost  all  that  one  notices  with  the  naked  eye,  but  *'  if  one 
examines  the  patch  with  a  magnifying  power  of  dO  (fig.  21),  one  finds 
that  it  consists  of  three  different  parts :  (1)  A  smaller  part  which  lies 
in  cell  lb  and  is  separated  by  the  second  vein  from  (2)  a  larger  part 
which  lies  in  the  cell  close  to  the  hinder  median  vein,  and  (8)  a  long, 
narrow  part,  somewhat  broader  outwards,  which  stands  on  the  hind 
median  vein  and  also  a  little  into  the  cell,  and  suddenly  stops  at  the 
point  of  origin  of  veins  8  and  4.  The  first  two  divisions  are  pretty 
similar  to  one  another  in  formation.  They  consist,  namely,  of  very 
closely  appressed,  highly  characteristic  androconia,  which  are  placed  in 
a  hollow  or  depression  corresponding  with  the  size  and  form  of  the 
surface.  The  margins  of  this  depression  are  clothed  with  large, 
silvery -grey  ''covering-scales,"  whose  tips  converge  so  that  they  com- 
pletely cover  the  surface  formed  by  the  tips  of  the  androconia,  or  leave 
open  between  them  only  a  narrow  slit  through  which  one  can  see  the 
tips  (compare  fig.  21)  of  the  coal-black  androconia.  As  the  covering 
scales  are,  in  different  specimens,  sometimes  quite  closed,  sometimes 
pretty  well  separated  from  one  another,  it  is  probable  that  the  insect 
can  separate  them  or  lay  them  one  over  the  other  as  it  likes,  in  order 
to  expose  or  to  cover  the  delicate  androconia.  It  is  just  these  covering- 
scales  that  produce  the  silvery  stripe  of  the  black  "  comma  "  which 
characterises  this  species.  The  third  part  of  the  ^  patch  is  of  a 
velvety-black  colour  distinctly  inclining  towards  brown,  and  consists  of 
vertically-placed  scales  which  are  of  a  beautiful  wedge-shape  with  2-8 
toothed  points,  and,  below,  run  uninterruptedly  into  the  stalk.  In  their 
structure,  they  appear  to  resemble  the  ordinary  scales,  but  their  strong 
pigmentation,  vertical  position,  and  different  arrangement,  almost  seem 
to  me  to  indicate  a  special  purpose,  more  or  less  analogous  with  that 
of  the  rest  of  the  androconia.  In  the  form  of  their  base  they  also 
differ  from  the  known  type  of  normal  scales  in  the  Bhopalocera. 
Their  length  is  0'22mm.-0-86mm.,  and  their  breadth  0'027mm.- 
0*081mm.  In  cells  16  and  2,  just  outside  the  ^  patch,  the  yellow 
wing-scales  are  larger,  somewhat  more  erect,  with  tips  bent  down,  so 
that  in  certain  lights  they  give  this  part  of  the  wing  a  distinct  gloss. 
The  peculiar  androconia  akeady  mentioned  (fig.  19)  show  a  very  surprising 
formation.  They  are  cylindrical,  hair-like,  composed  of  a  great  number  of 
members  (or  segmente),  which  fall  apart  at  the  least  touch.  Hence  it 
comes  about  that  the  sole  author  who  discusses  the  build  of  the  patch 
states  that  it  consists  of  a  fine  black  powder.    At  first  I  also  could  not 
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manage  to  see  anything  but  loose  members,  although  I  took  it  for 
STanted  that  they  must  be  connected  with  one  another  in  some  way; 
but  at  last  I  succeeded  in  getting  several  uninjured  scales,  by  boiling 
tliem  in  a  solution  of  potash.     Thereby  it  was  ascertained  that  each  of 
such  hairs,  or  scales,  reaches  a  length  of  0*27mm.-0*85mm.  and  a 
breadth  of  0*004mm.     The  members,  of  which  the  scales  consist,  vary 
much  in  length  (0-018mm.-0-064mm.)  and  in  form.     The  lowest  (fig. 
X©d,  g\  is  always  drawn  out  into  a  stalk  which  sticks  into  the  wing- 
xnenabrane,  and  the  uppermost  (fig.  19a,  c,  /)  is  usually  smaller  than 
t^be  rest,  and  has  a  small  blunted  tip.     The  joints,  i.e.,  the  points  where 
^^ey  join,  of  the  members  vary  in  appearance  according  to  the  side 
^^3i^m  which  they  are  viewed,  sometimes  they  look  like  two  small  knots 
projecting  outwards  on  each  side  and  separated  in  the  middle  by  a 
furrow  (fig.  19c),  sometimes  one  sees  only  one  (fig.  196),  this  latter  case 
resulting  certainly  from  the  fact  that  one  knob  covers  the  other  when 
^iewed  from  the  side.     How  the  members  are  really  connected,  whether 
by  a  fitting  of  the  knobs  one  into  the  other,  or  whether  by  a  threa«d 
^nning  through  all  the  members,  I  have  not  been  able  to  discover 
'With  certainty.     The  upper  surface,  where  the  androconia  are  fixe^, 
^Ppears,  on  the  denuded  wing-membrane,  quite  opaque,  on  account  of 
■i*ie  closely  compressed  fastening-points.  These  are  so  close  together  that, 
»rir  ^^^®^**®  computation,  there  would  be  some  50000  to  each  square 
r^^Uinaetre,  and,  as  the  surface  on  which  they  are  fastened  amounts  to  at 
^®ast  seven-eighths  of  a  square  mm.,  there  would,  therefore,  not  be  leaa 
^acK  *^^*  44000  androconia.     Now  if  we  reckon  the  upper  surface  of 
xi^^  *Jidroconium  at  0*0086  sq.  mm.,  then  they  make  altogether  an 
of  ^*^  siirface  of  about  160  sq.  mm.,  i.e.,  a  surface  greater  than  that* 
fJi^^.  ®  entire  forewing.     In  colour  the  ^  differs  in  its  less  size  and 

Tl^ctness  of  the  yellow  spots"  (Aurivilliua). 

-^'ij^^^Jf^TALiA.— Described   and  figured  by  Scudder  {Mem.  Bost.  Sac. 

^trcJj'^^'*'-»  ^"m  P»  860,  pi.  xi.,  figs.  10-11).     Upper  organ  strongly 

^e^^g.^'  rather  deeply  sulcate  above  posteriorly ;  hook  one- third  the 

**»e  o^  ?^  the  centrum  and  slightly  curved  downwards;  together  with. 

^5>i^^^^*''«ni  it  is  very  broad  at  the  base  above,  tapers  roundly  to    si, 

^*cJe,  7f°  tP^^'  ^^  ^^  ^^^  ^^*^*^®  longer  than  broad ;  viewed  from  the 
^9Uaj  ^®  -pook  is  nearly  equal,  the  apex  pointed  beneath  ;  lateral  arras 
I  ^^O  '  J^  '^^^'^cal,  tapering  a  little  at  the  tip,  not  very  widely  separated 
J^tig.^lj  y^^^y^^^^^^  at  their  base,  curving  slightly  upward,  of  equal 
^Wijr  ^g  f  J^^^  hook.  Clasps  about  twice  as  long  as  broad,  extending 
^^  base  ^K  ^^^  as  the  upper  organ,  narrowing  pretty  regularly  from 
^^ded  *  e  ^  ^Pper  margin  incurved  and  deflexed,  the  posterior  border 
?^tliijg  • '  t^  ^^^ing  beyond  the  apical  tooth,  and  of  a  somewhat  ragged 
1^  incurved^  Pi^eapical  tooth  is  somewhat  longer  than  the  apical,  but 
*^teral  view  ^  ®^^^  *  degree  as  to  appear  of  the  same  length  on  a 
^^^rowly  s^  '  otherwise  they  are  both  nearly  straight,  upturned  and 
^^rated  la,^?^^^ted  by  a  very  deep  rounded  excision  ;  the  irregularly 
J^saesses  «^^^^  supporting  the  inner  anterior  edge  of  the  apical  tooth 
^Wuptly  oS^^  or  six  slight  serrations,  and  the  lamina  terminates 
appendages  **^^ite  the  anterior  edge  of  the  preapical  tooth.  [The 
^Oe  normal  ^^  ^he  northern  form,  catena,  seem  to  diflfer  from  those  of 
longer,  or  K  ^3^e  only  in  sometimes  having  the  preapical  tooth  no 
Wo  teeth  a*.^^  Very  slightly  longer,  than  the  apical,  and  in  that  tb^ 

^   ^Xways  separated  by  a  slightly  wider  interval  than  in  th^ 


/^ 
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normal  form,  approaching  in  this  respect  nevada^  and  departing  more 
widely  from  manitoba,] 

Vabution. — This  is  probably  one  of  the  most  interesting  species, 
from  the  point  of  view  of  variation,  in  the  superfamily.  From  the 
limited  standpoint  of  any  particular  country  it  would  be  considered  a 
non-variable  species,  but  so  wide  is  its  distribution  throughout  the 
PalsBarctic  and  Nearctic  areas,  and  so  widely  different  its  environment 
both  as  regards  latitude  and  altitude,  that  minor  variations  have 
become  more  or  less  fixed  in  certain  districts,  and  these  have  been 
largely  described  as  distinct  species  by  various  authors.  Within  the 
limits  of  the  Nearctic  area  this  variation  is  very  considerable,  and  more 
or  less  valid  reasons  have  been  brought  forward  for  considering  the 
American  forms  specifically  distinct.  This  view,  however,  is  not  gener- 
ally accepted,  and  the  few  American  examples  in  the  British  Museum 
collection  would  not  lead  us  to  allow  them  distinction  as  species.  In 
our  later  considerations  of  the  forms  that  have  been  described,  we  shall 
separately  consider  the  Palcearctic  and  Nearctic  races.  Of  the  general 
variation  of  the  species,  Oberthiir  notes  (Etudes  d^Ent.,  xx.,  pp.  88-89) 
that  the  species  varies  considerably.  On  August  10th,  1896,  it  was  in 
great  abundance  on  the  sand-dunes  of  Miel-Pot,  between  St.  Malo  and 
Gancale,  and  among  others,  a  $  was  captured  with  the  apex  of  hindwings 
a  *<gris  de  lin  *'  tint  instead  of  the  ordinary  greenish-yellow ;  at  the  same 
place  a  ^  was  taken  in  which  the  white  spots  on  the  underside  were 
much  reduced,  and  others  in  which  they  were  tinged  with  yellow. 
Among  specimens  from  various  localities,  Oberthiir  further  observes 
that  he  has  examples  from  Savoy  similar  to  the  catena  from  Siberia; 
others  from  the  Taurus,  where  the  race  is  very  bright  and  clear  both 
on  upper-  and  underside,  etc.  Dealing  with  the  general  variation  of 
the  upperside  tints,  based  on  the  European  specimens  examined,  we 
think  the  following  covers  the  more  usual  forms : 

1.  Bright  fulvoas,  almost  unspotted  (slight  traces  only  towards  apex  of  fore- 
wings)  ;  usual  marginal  border  ahnost  obsolete =ab.  daraf  n.  ab. 

2.  Bright  fulvous,  marginal  border  fuscous,  spotting  on  fore-  and  hindwings 
faint =ab.  tntefm^dta,  n.  ab. 

3.  Bright  fulvous,  marginal  border  and  basal  area  fuscous,  spotting  pale 
and  conspicuous = comma,  Linn. 

4.  Ground  colour  suffused  with  fuscous,  the  fulvous  restricted  to  the  angulated 
row  of  spots  and  discal  cell  on  forewings ;  and  to  the  transverse  row  of  spots  and 
discal  spot  on  hindwings =ab.  tuffusa^  n.  ab. 

5.  As  in  4,  but  the  spots  yellowish,  even  whitish  towards  apex  of  forewings » 
ab.  pallidapuncUif  n.  ab. 

6.  Almost  entirely  fuscous,  spots  much  reduced  on  forewings,  almost  absent  on 
hindwings  sab.  extretna,  n.  ab. 

Pathological  aberrations,  in  which  the  pigment  partially  fails,  and 
the  wing,  or  part  of  it,  becomes  pallid,  sometimes  occur.  We  have 
four  such,  two  ^  s  in  which  the  left  hindwing  is  pale,  one  ^  in  which 
both  hindwings  are  pallid,  and  a  $  the  left  hindwing  pallid ;  the  latter 
has  a  large  pallid  patch  also  on  the  underside  of  each  forewing  at  anal 
angle,  not  noticeable  on  upperside.  Parsons  records  (ZooL,  1862, 
p.  8204)  that,  in  early  September,  1862,  he  captured,  at  Aylesbury,  an 
example  with  its  forewings  milk-white,  the  hindwings  of  a  delicate 
green  colour,  the  silvery  spots  of  the  underside  shining  through  like 
gold.  In  Britain  the  common  ^  form  appears  to  be  that  noted  above 
as  the  type,  whilst  the  $  is  dimorphic,  one  form  coloured  correspond* 
ingly  with  the  type,  the  other  ab.  mffusa.     Occasional  3  s,  however, 
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lean  diatinctly  to  the  suffnsa  type.     Oldaker  notes  that,  at  Banmore» 

some  specimens  are  very  light,  others  quite  dark.    Eaynor  observes  {in 

litt.)  that  h^  has  a  ^  from  North  Kent  with  the  oater  margins  of  fore- 

and  hindwiogs  .mach  clouded  >¥ith  black  and  the  androconial  streak 

much  intensified  ;    he  has  also  a  2  from  North  Kent  with  the  central 

areas  of  forewings   and  hindwings  brightly  fulvous,  giving  the  whole 

insect  a  very  light  appearance.     It  would  appear  that  the  range  of 

y^^i-iation  in  Britain  occasionally  reaches  ab.  intermedia  and  ab.  palUda- 

tfunctu^  but,  possibly*,  the  extreme  pale  form  ab.  cZara,  and  the  extreme 

S^SkvVi  form  al).  extremay  are  only  frequently  to  be  met  with  in  low 

la^titudes  and  high  altitudes  respectively,  although  an  occasional  pale 

nritish  one  comes  very  near  clara,  e.g.,  we  have  two  S  s  from  Cuxton 

w«An.i*lv  of  this  form.      On  the  underside  the  European  forms  vary  in 

?^e  colour  of  the  hindwings  and  apex  of  forewings  f^  bright  orange- 

^v-ellow,  through  yellowish-grey,  grey,  greenish-grey  and  bright  green ; 

AOtxxe  of  the  greyish  and  greenish  forms  have  the  anal  area  of  the  hind- 

£j^g  quite  orange  or  orange-yellow,   by  contrast  with  the   rest  of 

i;Vie   surface,  as  in  Adopaea  Jiava.     The   white   spotting,  too,   varies 

considerably,    not    only    in   tint    which  extends    from    pure  snow- 

^liite   edged    with  dark  to  increase   the  intensity  of  the  white,   to 

yellow  almost  lost  in  the  ground  colour  and  markedly  obsolete 

^^^sX>'  fl<^v^)^  ^wt  *l80  in  size  and  the  amount  of  their  separation. 

Xfk    is   to  be  noted  also  that,  as  a  rule,  the  races  that  tend  to  have 

i^he    ground  colour  of  the  underside  of  the  hindwings  yellow,  also 

r    nd   to  have  yellow  spots,  blending  more  or  less  with  the  ground 

^laVLVy  whilst  those  that  tend  to  green  get  intensely  white  spots,  often 

^^    gpicuously  edged  with  black.     The  outer  of  the  white  spots  on  the 

^  ^^^erside  of  the  hindwings,  too,  are  sometimes  united  into  a  large  zigzag 

*^^^|j(  =  ab.  conflua,  n.  ab.) ;  and  it  is  very  common  for  the  three  forming 

^^       \oVT&t  part  of  the  curve  to  be  so  united,  the  others  remaining 

^y^rsktB*     Oberthiir  figures  and  describes  {Etudes  d'Entom,,  xx.,  pi.  vi., 

^^  0^  85-86,  p.  88)  two  ^  specimens  (1)  One  with  the  hindwings  beneath, 

^^\txg  the  usual  eight  or  ten  ordinary  submarginal  and  basal  spots  united 

^^i^  one,  so  that  only  a  pale  yellow  shade  remains  in  the  centre  of  the 

ite  blotch;  taken  at  Sologne  =  ab.ji/7tcta,  n.  ab.,  and  (2)  One  in  which 


r 
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^      j^ormal  white  spots  are  obliterated  on  the  underside  of  the  hind* 

^   '^gr&f  and  at  the  apex  of  the  torewings  by  being  suffused  with  black 

'^rJiJ&^^'    only  one  small  clear  central  whitish   spot  remaining  in  the 
2  iSO^       J  ^£  ^jjQ  inferior  wings  ;  believed  to  have  been  taken  at  Gavarnie 

C^^  y^^  centripuncta^  n.  ab.     The  upperside  of  the  first  is  normal,  that  of 
|3»  =^  ^  seoond  is  very  dark.     It  is  very  rare  that  so  completely  united  & 

t^^^  a^  ah.  juncta  occurs.     More  frequently,  as  noted  above,  the  outer 
i^  '^'^^  ts  ^^®  united  into  a  long  zig-zag  series,  the  central  spots  remaining^ 

0p^     x  _-=  ab.  conflua).     Steinert  notes  an  aberration  in  the  "  Seiler  coll.," 
f^  f'^vir^i*^^'  ^^  *^®  underside  of  the  hindwings,  the  cells  are  filled  up  witbi 

ij  ^''viit©  *^  twothirds  of  the  length,  the  white  reaching  furthest  in  cell  5^ 

€  -iSr^ea<3^^®^  observes  {Stett.  Ent.  Ztg.,  xv.,  p.  224)  that  ?  s  from  soutlx 

f  ^"^   ssi^  have  most  of  the  spots  on  the  underside  of  the  hindwings  bordered 

I  ^^tk   ^®^P  black,  as  well  as  the  spots  at  the  apex  of  the  forewings. 

'^^    rj^Yx&  chief  Palasarctic  races  divide  into  three  groups — (1)  The  "  pal^  *  * 
1  <  <  cl^^^  "  fi^'^^p,  tending  to  clear,  bright,  yellow  ground-colour,  passir^ 

1  oy^    ^  txS^  ^B>r. pallida  (southeastern  lowland  form) ,  var.  fiava  (southeaste 

^^trof^  mountain  form),  and  var.  dimila  (south  Asiatic  mountain  for 
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(2)  The  '^dark*'  or  '^auffusa"  group,  tending  to  deep,  dark,  fusoons 
colours,  and  passing  through  the  type  (lowland  European  form),  var. 
catena  (high  latitude  form),  var.  alpina  (European  mountain  form).  (8) 
The  "  large  *'  or  << eastern"  group,  of  large  size,  otherwise  similar  to  2, 
and  passing  from  var.  florinda  (eastern  lowland  form),  to  var.  mixta 
(central  Asiatic  mountain  form).  We  deal  with  these  groups 
separately. 

The  **palb"  or  "clara"  group. 

a.  var.  (et  ab.)  fiava,  Tatt,  *'Brit.  Butts.,"  p.  129  (1896).— The  usual  white 
spots  of  the  underside  of  the  hindwings  of  a  yellow  hue,  almost  identical  with  the 
ground  colour  of  the  wings  beneath. 

This  is  a  very  rare  British  aberration,  but  occurs  occasionally, 

especially  in  hot  summers,  and  is  also  recorded  by  Oberthiir  from  the 

Brittany  coast  at  Miel-Pot,  between  St.  Malo  and  Gancale.    It  appears 

to  be  typical,  however,  of   warm  mountain  valleys  in  southeastern 

Europe.    At  Mendel  Pass,  in  the  Tyrol,  it  is  quite  a  racial  form, 

most  of  the  specimens  having  the  spots  yellow,  although  some  have 

them  distinctly  white.     The  form,  too,  is  not  infrequent  at  Simplon. 

p,  var.  (et  9X>.)palUda,  Stand.,  *'  Cat./'  8rd  ed.,  n.  92  (1901).  Cotnma,  Stand., 
<*Hor.  Soc.  Ent.  Boss./*  ziv.,  p.  295  (1^79). — Pallidior,  prescmue  subtus;  alie 
posteriores  subtus  sepius  albovenatfe.  Syria,  Taurus ;  Western  Kurdistan,  Pontns 
(trans.),  Sicily,  Greece  et  Sarepta  (ab.  ?)  ("  Cat.,**  8rd  ed.,  p.  92). 

Staudinger  notes  {Har.  Soc.  Ent,  Ross.,  xiv.,  p.  295)  that,  on  July 
26th,  Emil  found  the  first  specimen  on  the  Caraman,  and  that  after- 
wards it  was  not  rare  on  the  high  tableland  of  Jeniheui,  on  August 
11th,  when  a  number  of  fresh  specimens  were  taken.  They  vary 
slightly  from  the  German  examples  by  the  colour  being  rather  paler 
brown  above,  and  more  yellowish  beneath ;  besides  this,  the  white  row 
of  spots  beneath  is  more  'obliterated,  suffused  with  yellowish,  and  in 
one  male  almost  completely  absent.  Staudinger  adds  that  Mann  had 
already  met  with  single  specimens  near  Brussa  in  June  and  July,  and 
that  Lederer  took  it  in  July  on  the  Bosz-dagh  ;  these  were  paler  than 
German  specimens.  As  Eindermann  also  took  a  very  pale  variety  of 
comma  in  the  Lebanon,  Staudinger  observes  that  it  is  almost  certain 
to  occur  still  further  south  in  Asia  Minor.  Two  Grecian  examples 
( S  And  $ )  in  the  British  Museum  collection  are  very  pale,  but  a 
third  Grecian  one  (apparently  belonging  to  the  same  set)  is  of  a  quite 
dark  colour.  Of  two  in  the  same  collection  from  the  Lebanon,  of 
quite  a  bright  fulvous  on  the  upperside,  the  ^  has  forewings  with 
hardly  a  trace  of  the  usual  darker  marginal  area,  which  is  almost  of 
the  same  bright  tint  as  the  rest  of  the  wing;  the  usual  upperside 
spots  absent,  except  a  trace  of  the  two  pairs  of  small  dots  nearer  the 
apex  ;  the  hindwings  unicolorous ;  whilst  the  $  has  the  two  pairs  of 
apical  spots  rather  larger.  The  underside  of  the  hindwings  of  the  $ 
is  very  yellow  with  white  spots,  that  of  the  $  has  a  more  washed-out 
appearance  with  the  spots  united  inte  a  long  zigzag  mark. 

7.  var.  dtmiZa,  Moore,  **  Pr.  Zool.  Soc.  Lond.,'*  p.  576  (1874) ;  Leech,  '*  Bntts. 
China,**  p.  695,  pi.  41,  fig.  12  (1893-4) ;  Stand.,  ''  Cat.,**  Srd  ed.,  p.  98  (1901).— 
Allied  to  P.  comma^  6  and  %  .  Upperdde :  testaceons ;  exterior  border  broadly 
fuiiginouB-brown  ;  apex  of  forewing  brownish-testaceous.  Cilia  whitish-testaceous ; 
forewing  with  a  series  of  small  yellow  apical  spots ;  male  with  an  oblique  silvery- 
lined  black  streak  below  the  cell ;  hindwing  with  a  yellow  spot  within  the  cell,  and 
a  curved  discal  series  of  four  quadrate  spots.  Underside :  forewing  pale  testaceous ; 
apical  spots  as  above ;  hindwing  with  basal  portion  greenish-brown ;  three  promi- 
nent white  subbasal  spots  disposed  above,  below,  and  at  end  of  the  cell ;  a  curved 
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wings,  both  as  to  the  green  ground-coloar  and  dark-margined  white 

spots,  which  cannot  be  said  to  differ  from  the  Finmark  form  in  any 

appreciable  manner.     The  Finmark  specimens  in  the  British  Museum 

collection  are  in  no  wise  melanic ;  they  are  brown,  rather  pale  (paler 

than  the  British  form  on  the  upperside) .  The  very  dark  Alpine  examples 

appear  not  to  be  the  same  as  the  extreme  northern  form. 

7.  var.  alpina,  Bath,  "Entom.,"  xxix.,  p.  21  (1896);  Staud.,  **Cat./'8rd 
ed.,  p.  92  (1901);  Wheeler,  "Butts.  Switz.,"  p.  9  (1903).  Catena,  Frey,  "Lep.  der 
Sohweiz,'*  p.  56  (1880) ;  Wooke,  *•  Jahresber.  Sohies.  Gesell.,''  iviii.,  p.  200  (1881); 
Kane,  *'£ar.  Butte.,"  p.  148  (1886);  Riihl,  '*  Pal.  Groes-Sohmett.,"  p.  647  (in 
part)  (1896);  Tutt,  "Brit.  Butts.,"  p.  129(1896);  Wheeler.  " Butts.  Switz.,"  p. 
9  (1903).— A  little  larger  and  possessing  a  melanochroio  tendency,  the  dark  mark- 
ings being  more  intense,  and  occupying  more  space  at  the  expense  of  ^e  orange- 
coloured  blotches  and  spots.  At  6000ft.  elevation  in  the  Bernese  Alps — on  tiie 
Wengcm,  Scheideck  Pass  (Bath).  Austrian  Alps :  high  in  the  Brenner  district 
(Galvagni).  German  Alps  :  Rhine  Provinces — Stiftswald,  in  Eaufungen,  Ae. 
(Enatz).  French  Alps:  general,  high  up  in  the  Savoy  and  Dauphiny  Alps 
— Le  Lautaret,  &c.  (Tutt).    Italian  Alps:  Piedmontese  valleys  at  6000ft.  to  7000ft. 

g!utt),  Certosa  di  Pesio  (Norris).     Swiss  Alps:   general,  above  6000ft.  (Tutt). 
ungarian  Alps:  Eperies  (Aigner). 

The  real  difference  between  the  examples  from  high  latitudes  and 
high  altitudes  appears  to  be  considerable,  yet  the  European  lepidopterists 
for  many  years  united  the  specimens  from  Finmark  and  the  high  alps 
under  the  name  of  catena,  and,  as  such,  attention  had  been  drawn  to 
the  tendency  of  the  Alpine  specimens  to  a  darker  upperside  and 
greener  underside  coloration.  The  marked  differential  feature  appears  to 
be,  as  Wocke  has  already  pointed  out,  that  the  Finmark  specimens  are  as 
pale  (or  even  paler)  on  the  upperside  as  the  lowland  forms,  with  a 
slightly  washed-out  appearance  in  the  specimens  in  the  British 
Museum  collection,  whilst  the  Alpine  examples .  in  both  sexes,  but 
especially  in  the  females,  tend  to  become  very  dark  in  the  ground- 
colour, the  pale  spots  strongly  contrasting  therewith.  Thus,  in  1880, 
Frey  observed  that  the  high  mountain  examples  were  larger  and  darker, 
especially  in  the  females,  and  that  such  were  taken  in  the  highest 
parts  of  the  Valais,  Engadine  and  Tyrol  up  to  7000  ft.  and  7500  ft. 
Wocke,  in  1881,  observed  that  it  was  common  between  Trafoi  and 
Franzenshohe.  He  agrees  with  Frey  that  the  upperside  is  generally 
much  darker  than  the  form  from  the  plains  and  usually  rather  larger, 
whilst  he  further  states  that,  in  some  examples,  the  green  colour  is 
still  more  intense  than  in  the  Lapland  specimens,  whilst  the  white 
spots  are  just  as  sharply  defined ;  the  forewings,  also,  much  darker 
beneath,  blackish-green  at  the  base  and  in  the  apical  area,  and  the 
brownish-yellow  ground  colour  only  present  in  the  middle  of  the 
wing,  growing  paler  from  the  costa  towards  the  hinder  angle. 
Staudinger  diagnoses  the  form  as  *<  major,  obscurior  plerumque  vix 
distinguenda." 

The  "large"  ob  "eastern"  group. 

o.  y&T.florinda,  Butler,  "  Cist.  Ent.,"  ii.,  p.  286  (1878) ;  Stand..  "  Cat.,"  Srd 
ed.,  p.  93  (1901).  RepiAgfiant,  Stand.,  ••Rom.  M6m.,"  vi.,  p.  211  (1892);  Ruhl, 
••Pal.  Qross-Schmett.,"  p.  647  (1895);  Tutt,  ••Brit.  Butts.,"  p.  129  (1896). 
— PamphUa  fiorinda,  (f  ,  ?  .  Above  like  P.  comma,  but  deeper  in  colour ;  below 
altogether  redder  in  tint,  with  scarcely  a  trace  of  pale  spots,  only  two  or  three 
being  indistinctly  traceable  on  the  secondaries;  the  veins  also  not  tipped  with 
black.  Expanse  of  wings,  e  1  inch  6  lines,  %  1  inch  5  lines.  There  is  the 
same  difference  between  the  sexes  as  in  the  European  insect,  the  male  being  tawny 
with  purplish-brown  borders  and  grev  streaked  oblique  black  band,  the  female 
purplish-brown  with  the  usual  straw-yellow  or  ochreous  spots.    The  position  of  (he 
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v^QB  will  be  between  P.  comma  and  the  P.  tfflvanM  of  Jftpan  (Bailer),  Central 
^^^,  ?  Yeeaoi  Corea,  Qensan  (Leech). 

Bailer's  types  in  the  British  Masenm  oollection,  a  ^  and  $ ,  are 
^ger  in  size,  well-coloured,  inclining  to  being  rather  darker  than  the 
•European  type,  and  present  what  we  might  assume  to  be  a  riohly- 
ooloured,  well-developed,  lowland  race  of  the  form  described  from  the 
Jbela  Drosh  {infra).     Staudinger  writes  {Rom.  Metn.^  Ti.,  p.  211)  tbat 
Tepugnans  had  been  found  at  Eidso  (Schrenk),  rarely  near  Nik  (Graeser), 
a  $  at  Ghab  (Hedemann),  at  Baran  (DorhesV  also  both  sexes  were 
taken  by  Dorries  in  the  Satsohan  district.    Tne  principal  differences 
between  this  form  and  U.  comma  are  (1^  The  light  spots  on  the  under- 
side of  the  hindwings    are  very  small  and  in  part  disappear,  being 
almost  completely  covered  by  the  yellow-green  ground  colour.    (2)  The 
<^  8  on  the  upperside  are  very  dark  on  the  outer  margin  in  which  the 
pale  apical  spots  stand  out  conspicuously  ;  although  the  $  s  are  hardly 
darker  than  those  of  typical  comma,  these  spots  on  the  upperside  are  still 
<5oxiBpicuou8.     The  northern  catena  on  the  underside  forms  the  greatest 
contrast  with  repugnanz.     Staudinger  further  notes  that  he  has  a  $ 
c€im.ma  from  Berlin  closely  resembling  repugnana  on  the  underside, 
^^liilst  from  Greece,  he  has  specimens  with  brightly  marked  undersides, 
rE^ore  strikiufi;  even  than  in  catena.    Herz  caught  large  examples  of  U. 
cc^nima  in  Corea,  which,  however  {feste  Fiesen),  resemble  the  European 
speoimens.     He  also  captured  very  large  ones  of  a  form,   closely 
resembling  on  the  upperside  U.  comvia,  but  which,  on  the  underside, 
£bre  almost  without  markings  and  which  may  be  considered  as  a  sub- 
^v^&riety  of  repugnam.    Stau£nger  adds  that  he  would  be  inclined  to  con- 
sider them  a  form  of  eylvantie,  were  it  not  that  Hiarz  caught  in  the  same 
looality  numerous  typical  examples  oitylvanus.  'H.ere{op.cit.)  Staudinger 
jre£erB  Jiorinda  to  Augiades  eylvanus,  but  later  {Cat.,  8rd  ed.,  p.  98)  notes 
it  AS  doubtfully com?7ia.    Rewrites:  **yw.  ? Jiorinda.    Alis supra fasciis 
le^tia  marginalibus  obscurissimis;  alis  posterioribus  subtus  maculispaucis 
f sabnullis]  parvis  subalbidis.     Sp.  div.  an  sylvani  var.      Ussuri,  Gorea, 
cFAjpan,  North  Ghina."    Biihl  notes  that  this  insect  is  <<  on  the  upperside 
ixiuoli  more  like  the  type  than  on  the  underside,  since  on  the  hindwings 
t±ie    jpale  underside  spots  become  very  smaU,  and,  in  fact,  disappear, 
l^eingr  almost  wholly  covered  by  the  yellow-green  ground  colour."     Biihl 
^irrtiier  notes  that,  to  the  north  of  Pekin,  very  large  specimens  occur, 
•*^iii<5li,  on  the  upperside,  are  very  like  comma,  but,  on  the  underside, 
are    olaioat  without  markings,  and  are  probably  to  be  considered  as  a 
aab variety  of  repugnam.  Stand,  {^florinda,  Butl.).     Leech  says  that 
tlie    specimens  fro^  ^^j>  Pekin  that  were  taken  by  Herz,  appear  to 
Ijo  /l€fr£nda,  and  that  a  long  series  shows  that  the  latter  is  a  form  of 
canttn^  and  not  of  aylvanus,  which  it  much  resembles  on  the  underside. 
Ho  bJbo  notes  that  the  type  of  mikado,  MabiUe  (MS.),  is  a  very  worn 
Bpeoixxiexi  of  florinda 


*-'  F-  J^'  W  U  ?^^tt.  "Brit.  BattB.,"  p.  129  (1896).- <f  88mm.  ?  86mm.. 
86-5mM-  j;?^-  ^joir,  aupra  obfiourior;  sabtus  vindior.  maouliB  albis  magnia, 
^iatinotiMimM.    I^^^^  thin  the  Boropean  typo,  with  the  outer  part  of  the  wingB 


apoto 


The  hf  •  i*^  "lis  reject,  ceJtein  examplee  of  var.  cat<wa,  Stdgr.,  from 
hSk  J^^^^in«8^in^r  and  darker  on  the  undereide.  with  the  white 
^'^^^^-'^^^^J^iD^ Jf^lJai  the^  in  the  ^ioal  form  and  ite  varietiee. 
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Only  three  examplee  were  captared  on  the  Jooldousse,  in  the  Thian-Shan,  in  July. 
There  is  no  doubt  that  the  examples  belong  to  a  variety  which,  beyond  its  shape, 
presents  a  combination  of  characters  pecaliar  to  other  local  forms.  The  examples 
were  captared  at  from  8000ft. -9000ft.  elevation  (Alph^raky). 

This  appears  to  be,  without  doubt,  the  Central  Asian  dark  moun- 
tain form,  not,  perhaps,  unlike  many  Central  European  examples. 
Alph6raky  is  wrong,  however,  in  making  catefia  a  dark  upperside  form, 
as  has  already  been  shown.  Biihl  notes  {PaL  Gross- Schniett,,  i.,  p.  648) 
mixta  as  being  the  opposite  of  var.  repugnanSf  since  the  underside  much 
resembles  the  type,  whereas  the  upperside  is  as  light  as  in  light  Augiades 
sylvanus ;  it  is  easily  to  be  distinguished  from  the  latter  by  the  silver- 
gleaming,  comma-marks,  etc.  We  cannot  understand  these  remarks,  nor 
Kiihrs  further  notes,  which  entirely  contradict  Alph6raky's  original  de- 
scription quoted  above,  and  misled  us  into  our  remarks  (Brit.  Butts.,  p. 
180).  Specimens  in  the  British  Museum  collection  from  Jhela  Drosh,  in 
1898,  and  others  from  the  Shishi  Eah  Valley,  Chitral,  taken  in  July- 
August,  1891,  at  from  9000ft. -14000ft.  elevation,  undoubtedly  belong 
here.  Those  from  the  first  locality  are  very  fine  in  colour,  in  both  sexes, 
a  deep  fulvous-brown  with  dark  margins,  the  basal  areas  of  all  the  wings, 
to  beyond  middle,  of  uniform  tint  throughout,  with  the  ordinary  row  of 
spots,  however,  nearly  obsolete,  owing  to  their  similarity  with  the  sur- 
rounding colour.  The  underside  of  hindwings  greenish ;  the  anal  area  cut 
off  sharply  and  yellowish,  the  spots  of  hindwings  very  white  (in  one  united 
=  ab.  mixta-confua) ,  as  are  also  those  at  apex  of  fore  wings.  Those  examples 
from  the  higher  mountains  are  more  fuscous  on  the  upperside,  especially 
on  the  outer  margin,  and  the  upper  spots  of  the  transverse  row  across 
forewing  are,  in  the  $  s,  paler.  These  latter  agree  absolutely  with  the 
lato  of  Grum-Grshimailo  (Hor.  Soc.  Ent,  Ross.,  xxw.f'p.  469],  diagnosed 
as  follows :  '*  Supra  alis  multo  obscurioribus,  nigro-f uscis,  oasin  versus 
fulvescentibus,  maculis  fulvis ;  subtus  anticis  fulvo-rubescentibus,  ad 
marginem  internum  pallidioribus,  areis  basali  et  interna  nigris,  costa 
apiceque  viridibus,  maculis  quinque  apicalibus  flavis,  duabus  disci  dilute 
fulvis,  extus  late  nigrescenti  adumbratis ;  posticis  viridibus,  ad  angulum 
analem  fulvis,  maculis  quadrangularibus,  magis  a  margine  externo 
distantibus,  albis.  Fimbria  flavida.  Antennis  obscurioribus.  Specimen 
unicum  in  montibus  Dshachar  collectum.*'  We  quite  agree  with 
Staudinger  in  uniting  lato,  Gr.-Gr.,  with  mixta,  Alph.  Staudinger 
diagnoses  it  (Cat.,  p.  92)  as  **  alis  anterioribus  supra  extus  obscurioribus, 
alis  posterioribus  subtus  viridibus  distinctissimo  albo-maculatis.  From 
Thian-Shan,  Fergana,  southwest  Pamirs,  ? eastern  Nan-Shan  moun- 
tains, southeast  Siberia,  Eentei." 

Ambbioan  fobms  of  Ubbioola  comma. 

Students  of  the  American  forms  of  U.  comma  must  study  Scudder's 
article,  **  The  species  of  the  lepidopterous  genus  PamphUa  *'  (Mem. 
Bost.  Soc.  Nat.  Hist.,  ii.,  pp.  841  et  seq.,  pi.  x-xi).  Scudder  inclines 
to  the  view  that  there  are  a  number  of  closely-allied,  distinct  American 
species  allied  to  U.  comma.  His  figures,  descriptions,  etc.,  suggest 
the  contrary,  and  we  can  only  assume  that  he  had  altogether  too  little 
European  (and  American)  material  for  comparison.  Speyer's  material, 
too,  appears  to  have  been  of  the  scantiest,  and  it  appears  incredible 
that  the  British  Museum  collection  is  absolutely  wanting  in 
types  of  the  American  forms — with  the  exception  of  three  specimens 
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labelled  "coZorado,  Scudd."  (a  ^  and  ?  of  which  are  distinctly  of  Central 
European  form),  and  three  labelled  *'manitoba,  Scudd."  [a  ^  and  2  of 
which  labelled  "Arctic  America— Rapids  of  the  Drowned.  June 
80th,  1892  (Taylor),"  are  practically  indistinguishable  from  Finmark 
specimens] .  Scudder's  tables  {op.  du,  pp.  344-6)  are  most  interesting, 
and  are  tbree  in  number,  viz.,  (1)  A  table  to  determine  the  ^  s  drawn 
from  the  ornamentation  of  the  wings.  (2)  A  table  to  determine  the 
?  s  drawn  from  the  ornamentation  of  the  wings.  (8)  A  table  to 
determine  the  <^s  drawn  from  the  abdominal  appendages.  These 
tabulations,  so  far  as  they  relate  to  the  forms  of  U.  comma,  read  as 
follows : — 

Table  to  detbbiomb  the  males  or  the  Nbabctic  formb  of  XJ.  couha  ;    dbawk 

FROM   THE   ORNAMENTATION   OF  THE  WINGS  I 

1.  TJpperaurface  o!  hindwing  almoat  wholly  tawny,  with   a  very 

narrow  dusky,  or  dark  brown  border 2. 

1-   Uppersurlaoe  of  hindwings  largely  obscured  with  dusky,  or  with 

a  very  broad  dusky  or  dark  brown  border        . .         . .         . .     3. 

2.  Less  than  36mm.  in  expanse;  undersurface  of  hindwing 
distinctly  marked  with  an  irregular  mesial  band  of 

partially  connected  spots  •      •  •     nevada. 

S-   Discal  dash  of  uppersurface  of  forewings  followed,  in  the  lower 

median  and  medio-submedian  interspaces,  by  a  narrow  belt  of  .  gyi^anoidet 
blackish  scales        ..  ••         ••  **         **  **  "j  (columbia\ 

3-   Discal  dash  of  uppersurface  of  forewings  not  followed  by  any  ^^  f' 

row  of  dusky  scales  along  its  lower  edge  . .         . .         .'\    ^' 

4.  Undersurface   of   hindwings  with  an  irregular    mesial 
band,  composed  of  distinct,  large,  squarish,  nearly 
uniform  spots       •  •         •  •         •  •         •  •         •  •         •  •    jy^. 

4.  Undersurface  of  hindwings  with  an  irregular  mesial  band 
composed  of  distinct,  small  or  rather  small,  spots, 
seldom  uniform    . .         •  •         •  •         •  •         •  •        ^o     ^* 

£».   Sand  crossing  undersurface  of  hindwings  bent  at  an  angle  of  50  , 

the  band  much  constricted  near  the  angle        Colorado. 

S.    Sand  crossing  undersurfaoe  of  hindwings  bent  at  an  angle  of  60° 
to  75°,  the  spots  near  the  angle  only  a  little,  if  any,  smaller 

than  the  others      . .         •  •         . .     6. 

6.  Each  of  the  spots  forming  the  mesial  band  of  the  under- 
surl^  of  the  hindwings  distinct,  often  narrowly 
edged  on  the  outer  and  inner  edges  with  black,  the 
ground  of  the  wing  almost  always  rather  heavily 

flecked  with  dark  green comma. 

6-  The  spots  of  the  mesial  band  of  the  undersurface  of  the 
hindwings  confluent,  or  nearly  so,  almost  never  and 
then  but  slightly  edged  with  black,  the  ground  of  the 
wing  but  slightly  flecked  with  not  very  dark  green    . .     manitoba. 

TAJBI^B    to  ©ETfiRaUKE  THE   FEMALES  OF  THE  NbARCTIC  FORMS  OF  U.   COMMA;   DRAWN 

FROM   THE   ORNAMENTATION  OF  THE  WINOS  : 

1,    Tbe  paler  markinoa  of  the  undersurfaoe  of  the  wings,  white  or 

siJrery.white,  oSispiouous  ^'i      „^ 

3.   JP-orowings  wiih  semi-hyaline  spots  in  the  median  interspaces  . .  { (J^mWo).' 

S.    W^ingB  without  trace  of  hyaline  spots  ...••.  •  •    *• 

4.  Ground  colour  of  undersurface  of  hmdwmgs  greyish- 

ffreen  . .  •  •         ^' 

4.  Orouna   colouir'  of  undersurface  of  hindwings  olive  or 

yeijQ'K^  fTftuin  .  •         ' '        **         *' 
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tinged  distinokly  with  buff ;  dislinot  blaokish  patohee  at  the 
base  of  the  median  interqpaoes  on  the  upper  surface  of  the 
forewings jvba. 

5.  A  rather  small  species;   markings  on  the  undersorfaoe  of  the 

forewings,  below  the  middle  median  nervnre,  generally  well- 
defined,  at  leaat  above ;  hindwings  with  a  scarcely  perceptible 
fulness  to  the  outer  margin  next  the  inner  border ;  band  of 
undersurfaoe  of  same  wings  moderately  broad,  often  broken ; 
inner  area  of  same  surface  slightlv  paler  than  the  rest,  but 
scarcely  tinged  with  buff,  faint,  dusky  patches  at  the  base  of 
the  median  interspaces  or  the  upper  surface  of  forewings ;  or, 
usually,  these  parts  are  no  darker  than  the  surrounding  field .    ntvada. 
6.  Mesial  band  of  the  undersurfaoe  of  hindwing  bent  at  an 
angle  of  46°  or  5QP;  spots  of  this  band  generally  vivid, 
approaching  the  outer  maisin  of  the  wing  so  closely 
in  the  interspace  beyond  the  cell  as  to  be  removed 

from  it  by  less  than  their  own  width Colorado, 

6.  Mesial  band  of  the  undersurfaoe  of  the  hindwings  bent 
at  a  right  angle,  or  a  little  less  than  a  right  angle,  the 
spots  generally  not  veiy  vivid,  separated  from  the 
outer  margin  in  the  interspace  beyond  the  cell  by  at 
least  their  own  width,  and  ordinuily  by  much  more 

than  that 7. 

7.  Spots  in  the  interspace  beyond  the  cell  generally  smaller  than 
the  others  whidi  make  up  the  mesial  band  of  the  under- 
surfaoe of  the  hindwings,  giving  the  band  an  irregular  ap- 
pearance; spots  of  the  lower  portion  of  the  band  generally 
confluent;  the  V-shaped  spot,  traversing  the  cell  near  its 
extremity,  vei^  seldom  crossing  the  median  nervure  to  the 
medio-submedian  interspace,  and  not  enlarged  there ;  basal 
half  of  fringe  on  the  hindwings,  as  seen  beneath,  genenlly 
not  at  all,  or  vexy  inconspicuously,  interrupted  with  dusky  at 
the  nervure  tips manUoba. 

7.  Spots  of  the  mesial  band  on  the  undersurfaoe  of  the  hindwings 

pretty  vmiform  in  size,  those  of  the  interspaces  beyond  the 
ceU  seldom  any  smaller  than  the  others,  so  the  bimd  has  a 
more  regular  appearance  than  in  P.  manUoba ;  spots  of  Uie 
lower  portion  of  the  band  distinctly  marked,  sometimes  even 
independent ;  the  V-shaped  spot  traversing  the  cell  near  its 
extremity  always  crossixig  the  median  nervure  to  the  medio- 
submedian  interspace  and  enlarged  there ;  basal  half  of  fringe 
on  the  hindwings  as  seen  beneath,  generally  conspicuously 
interrupted  with  blackish  at  the  nervure  tips eowima. 

Table  to  DETEBunni  the  males  of  the  Neabctio  fobmb  ov  U.  cohma  :   drawn 

FBOM  THE  ABDOMINAL  APPENDAOES. 

1.  Hook  and  lateral  arms  of  upper  organ  separated  by  a  deep  cleft, 
about  half  the  length  of  the  horizontal  portion  of  the  organ ; 
hook  slender,  as  viewed  from  above;  clasps  not  extending 
nearly  so  far  back  as  the  upper  organ 2. 

1.  Hook  and  lateral  arms  of  upper  organ  separated  by  a  slight 
deft,  not  quarter  the  length  of  the  horizontal  portion  of  the 
organ  ;  hook  vexy  stout  as  viewed  from  above,  clasps  extend- 
ing almost  or  quite  as  far  back  as  the  upper  organ     . .         . .     8. 

3.  Hook  and  lateral  arms  nearly  paraUel,  and  but  slightly 

separated nevada. 

8.  Glasps,  when  viewed  exteriorly,  with  two  conspicuous  superior 

apiod  teeth 4. 

8.  Glasps  with  but  one  conspicuous  apical  tooth |  /^***Jfff' 

4.  Apical  tooth  of  clasp  equally  separated  from  each  other 

from  base  to  summit ;  dasp  itself  much  broader  at 
base  than  elsewhere,  about  twice  as  long  as  broad    . .     5. 

6.  Apical  teeth  of  clasp  verv  closely  approximated,  often  appearing 

at  first  sight  as  if  single ;  anterior  inner  edge  of  apical  tooth 
but  little  produced  as  a  slightly  and  bluntly  toothed  lamina ; 
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6. 


7. 


Colorado. 


juba. 


comma. 


a  distinct  notch  in  advance  of  the  preapical  tooth ;  posterior 
border  of  clasp  Bubangulated,  scarcely  produced  beyond  the 
apical  tooth . .         ..         ..         ••         ••         ••  ■*  *• 

5 .  Apical  teeth  of  clasp  less  closely  approximated,  readily  dis- 
tinguishable;  anterior  inner  edge  of  apical  tooth  produced  as 
a  sharply  and  distinctly  denticulate  lamina ;  no  distinct  notch 
in  advance  of  the  preapical  tooth ;  posterior  border  of  clasp 
rounded,  produced  considerably  beyond  the  apical  tooth       . . 
6.  Apical  teeth  of  clasp  very  closely  crowded  together,  the 
preapical  slightly  the  longer ;  lamina  continuing  the 
inner  anterior  edge   of   the  apical  tooth  moderately 

high  . .  •  •         •  •         •  •       _  •  *  *  •  'j 

6.  Apical  teeth  of  clasp  not  so  closely  crowded  together,  and 
of  equal  length  ;  lamina  continuing  the  inner  anterior 
edge  of  the  apical  tooth,  very  low  and  inconspicuous     manitoba. 
7.  Posterior  margin  of  clasp  smooth,  rounded  ;  inner  anterior  edge 
of  apical  tooth  forming  a  denticulate  lamina,  more  nearly 
transverse  than  horizontal  in  its  relation  to  the  clasp,  the 
largest  denticulations  above,  the  lamina  tenninating  gradu- 
ally, opposite  the  posterior  border  of  the  preapical  tooth 
•7.   Posterior  margin  of  clasp  ragged  and  irregular;  inner  anterior 
edge  of  apical  tooth   forming  a  denticulate   lamina,  more 
nearly  horizontal  than  transverse  in  its  relation  to  the  clasp, 
the  denticulations  as  large  below  as  above,  the  lamina  falling 
abruptly  off  at  its  anterior  extremity  opposite  the  anterior 
border  of  the  preapical  tooth 
Speyer,  on  confessedly  slender  material,  writes   {Can.  Eyit.^xy., 
pp.  141  et\eq.)  an  interesting  paper  on  the  American  forms  of  Urbicola 
cofmiia.     With  specimens  oinemda,  manitoba,  Colorado,  B,nd  Juba  before 
liim,  as  well  as  a  supply  of  amwa  from  northern  and  middle  Europe, 
and   eastern  Asia,  including  Amurland,  Amasia,  and  Lebanon  from 
Standinger,  and  comprising  many  interesting  specimens  diflFering  very 
materially  from  the  central  European  type,  he  notes  that  none  were 
actually  identical  with  an   American  form,  although  occasionally  an 
approach  occurs,  but  adds  that  for  the  most  part,  their  variations  from  the 
central  European  type  lie  in  a  different  direction  than  toward  the 
American  forms.  They  afford,  however,  ample  evidence  of  the  great  varia- 
lyility  of  the  species  under  the  pressure  of  various  climatic  and  other 
external  conditions.     In  the  structure  of  the  body,  and,  in  the  form 
of    the  antennte,  palpi  and  legs,  apparently  no  difference  exists  between 
3cu<Jcler*s  species  mentioned  above  and  U.  comma.   The  coloration  of  the 
underside  varies  considerably,  however,  but  offers  no  available  character- 
istics for  the  separation  of  individual  forms ;  sometimes  the  secondaries 
are  distinctly  veined  whilst,  in  connection  with  the  bright  or  dull  colours 
of  tlie  square  spots  their  extraordinary  variation  in  size,  the  presence  or 
absence  of  their  black  border,  no  exact  forms  can  be  defined,  as  all  these 
pass  into  each  other  by  imperceptible  gradations.    Having  separated^'i/fca 
as  &  TveU-marked  form,  he  lumps  manitoba,  Colorado,  and  nevada  to- 
g-etber    to  compare  with  comma,  and  states  that,  in  the  size,  shape, 
colouLVy  and  markings  of  the  upperside  of  the  wings,  as  well  as  in  the  form 
of    ttie  discal  stigi^a   he  finds  no  variation  from  comma,  but  adds  that 
norkG  of  the  compared  American  insects  entirely  agree  with  European  and 
Asiatic  comma  i^^  the  shape  and  arrangement  of  the  white  spots  on  the 
underside  of  the  secondaries.     He  says  that  "  the  mterrupted  row  of 
spots  beyond  the  x^^iddle  of  the  secondaries  in  typical  comma  consists,  as  is 
^11-known,  of    ^^j  less  quadrangular  spots,  separated  by  the 

nervules,  two  of    which  often  somewhat  larger  and  oblong  in  shape. 
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stand  below  the  costal  margin  in  cellules  7  and  6,  one  (a  double  spot) 
between  nervules  4  and  6  opposite  the  middle  cell,  and  also  one  in 
cellules  3,  2,  and  1,  which  last  usually  has  an  appendage  turned 
towards  the  inner  angle.   These  spots  form  two  rows,  which  meet  at  an 
angle  of  from   65°  to  90°,  in  the  vertex  of  which  stands  the  spot 
between  nervules  4  and  6 ;    the  three  upper  spots  always,  and  the 
three  lower  ones  usually,  forming  a  straight  row  with  the  spot  standing 
in  the  vertex  of  the  angle  ;  sometimes  these  lower  spots  stand  some- 
what out  of  line  and  farther  from  the  spot  in  the  vertex  ;  the  size  of 
the  spots  varie&in  individual  specimens  very  considerably,  sometimes 
they  become  so  small  that   they  stand  widely  separated  from   each 
other,  sometimes  so  large  that  they  entirely  meet ;  rarely  one  of  the 
spots  is  wanting  (that  in  cellule  1  or  in  cellule  7).     In  the  American 
specimens,  on  the  other  hand,  the  greatest  variation  in  the  form,  size, 
number,  and  arrangement  of  these  spots  is  presented  (even  in  such  as 
Scudder  includes  in  the  same  species  Colorado),  and  not  one  of  these 
shows  the  form  and  arrangement  of  the  spots  as  described  in  typicaX 
comma.     Even  the  two  sexes  in  these  forms  seem  to  differ  much  moc^ 
strongly  than  in    comma,   which    shows    scarcely  any  recogni3a.V>l^ 
difference  between  ^  and  2 ,  except  that  in  the  latter  the  spots  bX^ 
usually  larger  than   in   the    S  •*     A   second  noteworthy  diSferenC^ 
between  European  comma  and  its  American  congeners  is  that,  in  i^\x^ 
former,  the  fringes  on  the  underside  are  always  spotted  with  fusoovi.s, 
at  least  (in  secondaries)  on  their  lower  half,  while  in  the  Ameiric^*!! 
forms  the  fringes  are,  as  a  rule,  unspotted.     Yet  this  distinction  is   not 
invariable,  for  two  of  the  specimens  submitted  (a  ^  Colorado  and.  a.     ^ 
manitoba)  have  spotted  fringes.      There  exists  then,  so  far  as    I  oa>n 
discover,  only  the  difference  drawn  from  the  underside  of  f^econd.a.r"ios 
which,  if  it  were  constant,  would  suflSce  to  separate  the  Amexrioan 
forms  from  comma,  but  that  it  is  constant  seems  to    be   sonxewliai 
improbable,  on  account  of  the  very  great  variability  which  is   slio\irri 
in  the  shape,  number,  and  arrangement  of  the  square  spots,  and.   Juba 
gives  a  direct  proof  that  we  cannot  rely  upon  this  feature.     A  second 
proof  is  furnished  by  Scudder*s  figures  of  manitoba,  one  of   wh/eh 
(fig.  10)  does  not  differ  in  any  respect  from  many  forms  of  European 
comma  in  the  character  of  the  rows  of  spots,   while  the  remaining 
figures  (and  still  more  decidedly  the  two  specimens  I  have)  deviate 
therefrom.      We  also  conclude  from  Scudder's  descriptions  that,  i^^ 
this  point,  manitoba  can  scarcely,  if  at  all,  be  separated  from  compu-a, 
by  any  constant  difference."     Two  specimens  of  sylvanoides,  Scudder 
submitted  to  Speyer,  were  determined  by  him  as  not  being  .syZi?an' 
oide$,  Bdv.,+    and    he    considered    the   $    simply    an   unimportant 
aberration  of  comma,  and  the  male  with   no  differences  sufficientlv 
important  to  make  him  consider  sylvanoides,  Scudd.,  as  anything  more 
than  a  local  form  of  comma.     The  result  of  these  comparisons  were 
summarised  by  Bpeyer  as  follows: — "That  among  the  examples    of 
Scudder's  species  submitted  to  me,  not  one  is  found  which  agrees 

*  This  shows  distinctly  that  Speyer  must  have  been  very  poorly  supplied  \^tk 
European  material.    The  difference  noted  in  the  fringes,  too,  in  the  succeeclin 
paragraph  is  very  untrustworthy.  ^^ 

f  Edwards  says  (op.  cit.  p.  148)  that  sylvanoides,  Scudd.,  is  the    same   ». 
Columbia,  Scudd.,  the  latter  for  a  time  thinking  that  his  Columbia  was  sy^t^o. 
oides,  Bdv.,  which  latter  species  he  called  sonora,  a  quite  distinct  species.  ^" 
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regularity  of  disposition,  the  spots  being  nearly  equal,  arranged  in  a  line  bent  at  a 
little  less  than  a  right  angle,  occasionally  broken  into  spots,  and  sometimes  with  a 
narrow  black  bordering  to  the  spots  upon  the  inner  and  outer  side.  In  the  i  of 
P.  manitoba  the  spots  generally  diminish  in  size  toward  the  middle  of  the  wing, 
and,  from  the  greater  approximation  to  the  outer  border  (shown  by  the  spot  in  the 
interspace  beyond  the  cell),  the  band  is  bent  at  considerably  less  than  a  right 
angle  ;  the  spots  are  never  bordered  with  black,  at  least  in  specimens  I  have  seen. 
The  ?  of  P,  comma  agrees  very  well  with  the  <r  of  the  same  in  its  characteristics, 
only  the  band  is  somewhat  broader,  and,  perhaps,  more  frequently  made  up  of 
detached  spots,  while  the  ?  of  P.  manitoba  dififers  to  a  greater  degree  than  its 
male,  the  spots  showing  greater  tendency  to  become  equal  in  size,  to  separate  from 
each  other,  and  even  to  become  margined  slightly  with  black  ;  it  is,  therefore,  less 
readily  distinguished  from  this  sex  of  P.  comma  than  the  males  are.  There  is  also 
great  variation  in  the  breadth  of  the  band  or  the  size  of  the  spots,  for,  while 
usually  larger  than  in  the  ^  (as  in  most  species),  they  are  sometimes  many  times 
larger,  and  occasionally  almost  as  small  as  in  the  most  delicate-marked  males.  Of 
the  genital  armature,  the  upper  organ  is  bent  at  a  right  an^le  in  the  middle  and 
rounded,  sulcated  above,  as  in  P.  comma;  the  hook  and  lateral  arms  closely 
resemble  those  of  P.  comma^  but  are  slightly  shoi*ter,  the  hook  only  about  one- 
fourth  the  length  of  the  centrum  ;  the  clasps  a  very  little  more  than  twice  as  long  as 
broad,  closely  resembling  those  of  P.  comma^  the  posterior  border  is,  however, 
smoothly  rounded  and  not  so  protuberant ;  the  teeth  are  of  equal  length,  similarly 
incurved,  and  very  narrowly  separated  by  a  very  deep  rounded  excision,  the 
lamina  supporting  the  inner  anterior  edge  of  the  tooth  is  very  slight,  having  but 
one  or  two  dentations,  and  then  disappearing.  It  is  a  widespread  species,  having 
been  taken  in  Colorado  by  Mr.  Mead,  about  Pike's  Peak  (Edwards),  on  the  shores 
of  Lake  Winnipeg  by  the  late  Mr.  Kennicott  and  myself,  by  the  late  Mr.  Crotch 
at  Labache,  and  at  Bivi^re  du  Loup  by  Mr.  Couper.  It  occurs  from  the  end  of 
July  to  mid-September.  Keaches  across  N.  America,  following  the  southern  border 
of  the  Dominion  of  Canada  from  Quebec  to  Vancouver.  More  particularly  a 
western  species,  following  down  the  coast  ranges  to  central  California,  and  the 
Bocky  Mountains  as  far  as  Colorado.  Along  the  Pacific  coast  it  has  been  found  in 
Calavaros  Co.,  Cal.  (Brehens) ;  near  Truckee,  Nev.  (MacGlashan) ;  Fort  Klamath, 
Or.  (Merrill) ;  Washington  TeiT.  (Edwards) ;  Vancouver  Isl.  (Fletcher) ;  Lake  La 
Hacne  (Crotch) ;  Pike's  Peak,  Manitou,  Col.,  Begina  (Fletcher) ;  east  coast  of  Lake 
Winnipeg  (most  northerly  locality  (Scudder)  ;  Nepigon,  Sudbury  (Fletcher) ; 
Bivi^re  du  Loup,  nearly  opposite  mouth  of  Saguenay  river  (Couper).  From  end  of 
July  to  mid -September  (Scudder). 

After  examining  Scudder's  types  of  majiitoba,  Lyman  notes  {Can. 
Ent,.  xxiv.,  p.  58)  that  one  agreed  exactly  with  var.  laurentina,  the  others 
(from  British  Columbia  and  Colorado)  were  greener  but  did  not  agree 
with  var.  amniboia,  or  approach  the  average  of  the  Regina  amnihoiay 
but  Scudder  considered  that,  on  account  of  the  close  similarity  of  their 
markings,  the  latter  must  be  a  form  of  manitoba ;  of  which,  indeed. 
Smith  showed  the  genital  organs  to  be  identical.  He,  however,  further 
states  that  Scudder's  description  of  manitoba^  "  the  underside  of  the 
hindwings,  except  for  the  markings,  almost  uniformly  greenish -yellow," 
in  the  Butta,  of  Xetv  Emfland,  would  appear  to  refer  rather  to  asainiboia 
than  the  less  green  specimens  from  British  Columbia  and  Colorado. 

/3.  var.  Colorado,  Scudd..  "Mem.  Host.  Soc.Nat.  Hist.,'Mi.,p.  349(1874);  Spey., 
"Can.  Ent.,"  xv.,  p.  143  (1883);  Edw.,  "Can.  Ent.,"  xv.,  p.  147  (1883);  Dyar, 
"  List  Nth.  Amer.  Lep.,"  p.  49  (1902). — Upon  its  upper  surface  this  species  differs 
from  P.  manitohi,  with  which  it  agrees  in  size,  in  scarcely  any  other  particular 
than  the  rather  darker  bordering  in  the  tj  s  and  the  more  conspicuous  transverse 
mesial  band  of  the  hindwings  in  the  9  s.  Beneath,  the  ground  colour  varies  from 
olivaceous  to  griseous-green,  the  mesial  belt  of  the  hindwings  is  peculiar  for  the 
manner  in  which  it  diminishes  in  width  where  it  bends  at  the  middle ;  it  is 
apparently  made  up  of  three  patches,  a  lozenge-shaped  patch  in  the  lower  subcostal 
interspace ;  a  rather  broad  belt,  nearly  uniform  in  width,  but  irregular  in  outline, 
crossing  the  median  and  part  of  the  iriedio-submedian  interspaces  ;  and  a  similar 
belt,  but  only  half  as  wide,  crossing  the  interspace  beyond  the  cell,  its  outer  limit 
on  a  line  with  the  outer  limit  of  the  previously  mentioned  belt,  and  its  upper 
interior  angle   reaching   toward   the    tip   of    the    lozenge-shaped    patch ;    these 
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by  their  angles  only,  into  a  continuous  angular  belt ;  three  of  these  patches,  of 
nearly  equal  size,  but  the  middle  one  usually  the  largest,  lie  in  a  straight  line 
parallel  to  the  longer  axis  of  the  wing,  situated  one  each  in  the  subcostal  and 
Bubcosto-median  interspaces;  the  last  patch,  not  much  larger  than  the  second, 
is  composed  of  three  confluent  spots  in  the  median  and  medio-submedian 
interspaces,  as  far  from  the  outer  border  as  the  second  patch,  the  medio- 
Bubmedian  spot  further  removed  from  the  border  than  the  rest;  the  ground 
colour  of  the  wing  is  a  greenish -griseous,  and  the  spots  are  narrowly  edged 
exteriorly  and  interiorly  with  blackish.  The  markings  of  the  ?  s  are  similar, 
except  that  they  are  usually  a  little  larger  and  more  obviously  continuous,  often 
Bending  out  on  the  exterior  border  little  shoots  of  white  along  the  nervures. 
Winnipeg  specimens  of  P.  manitoha  seem  to  approach  this  species  closely  in  the 
markings  of  the  wings.  In  the  genital  armature  the  upper  organ  is  bent  at  right 
angles  in  the  middle  and  scarcely  rounded,  deeply  sulcated  posterioily  above  along 
the  middle ;  hook  almost  three-fourths  the  length  of  the  centrum,  straight, 
moderately  stout  at  the  base,  as  seen  from  above,  where  it  tapers  rapidly,  after- 
wards slender  and  gently  tapering ;  lateral  arms  slender,  gently  tapering,  nearly 
straight,  but  little  separated  at  the  base  from  the  hook,  upturned  at  the  tip  to  meet 
the  hook,  which  they  slightly  exceed  in  length.  Clasps  rather  small,  twice  as 
long  as  broad,  not  extending  nearly  so  far  back  as  the  upper  organ,  narrowing  pretty 
regularly  from  the  base,  the  upper  margin  incurved  and  slightly  deflexed,  the 
posterior  border  rounded  and  protuberant ;  the  preapical  tooth  is  longer  than  the 
apical,  very  slender  and  curved,  like  the  apical,  a  little  forward;  they  are  separated 
from  each  other  by  a  deep,  rather  wide,  rounded  excision ;  the  apical  tooth  is 
supported  by  a  serratulate  lamina,  which  is  the  continuation  of  its  inner  anterior 
edge,  and  which  terminates  by  a  conspicuous  serratulate  denticle  opposite  the 
posterior  edge  of  the  preapical  tooth.  It  has  been  taken  in  Colorado  by  Mr.  Mead, 
on  the  mountains  about  the  South  Park  and  in  the  Park  itself.  Mr.  W.  H. 
Edwards  has  also  sent  me  specimens  from  Nevada,  California  and  Oregon,  the  last 
collected  by  Dr.  Oabb  (Scudder). 

f.  var.  laurentina,  Lyman,  ''Can.  Ent.,"  xxiv.,  pp.  57-59  (1892);  Dyar,  "  List 
Nth.  Amer.  Lep.,"  p.  60  (190*2). — Very  uniform  in  colour  ;  the  outer  third  of  the 
underside  of  the  forewings  and  the  whole  of  the  underside  of  the  hindwings  with 
the  exception  of  the  inner  margin  and  hind  angle,  of  a  dark  brown  colour,  though 
occasionally  with  a  slightly  greenish  tinge.  Cacouna,  Bivi^re  du  Loup,  Metes, 
Oasp^  (Lyman). 

17.  vBkT.assiniboia,  Lyman,  "Can.  Ent.,*'  xxiv.,  pp.  57-59  (1892) ;  Dyar,  "  List 
Nth.  Amer.  Lep.,"  p.  50  (1902). — Differs  from  manitoha  of  the  Lower  St.  Lawrence 
(i.e.,  var.  laurentina)  in  that  those  parts  of  the  underside  which  are  brown  in  the 
latter  are  of  a  very  pale  greenish-yellow,  or  yellowish-green,  in  the  Begina  form, 
but  it  also  differs  somewhat  above,  in  that  the  d*  s  are  usually  of  a  yellower  tone, 
while  the  brown  of  the  $  is  decidedly  darker  and  the  spots  of  the  forewings 
decidedly  lighter  (some  of  them  being  almost  white)  than  in  the  eastern  specimens. 
Begina  (Lyman). 

e.  var.  manitoboidea,  Fletch.,  "  Bept.  Ent.  Soc.  Ont.,"  pp.  19,  86  (1888) ; 
Dyar,  "  List.  Nth.  Amer.  Lep.,"  p.  50  (1902). — This  active  skipper  .... 
belongs  to  the  comma  group  of  the  genus  Pamphila,  and  bears  a  somewhat  close 
resemblance  to  P.  maniioba,  for  which  reason  we  call  it  manitobouies.  It  occurs, 
however,  six  weeks  sooner  at  Nepigon,  than  an  insect  I  take  to  be  true  manitoha. 
As  I  do  not  wish  to  cause  confusion  by  naming  what  may  prove  to  be  a  described 
species,  I  refrain  from  further  describing  the  perfect  insect,  but  give  below  some 
notes  on  the  egg  and  the  larva  after  the  third  moult,  and  on  the  appearance  of  the 
young  larva  in  the  first  two  stages.  Ego. —  Five  eggs  were  obtained  upon  the 
grass  Danthonia  spicata.  These  were  laid  upon  the  green  leaves  and  were  large 
and  showy,  of  a  dull  dead  white,  and  of  the  same  shape  as  those  of  P.  hohomok. 
Under  the  microscope  the  shell  presents  a  surprising  appearance,  for  it  is  covered 
all  over  with  threads  and  much  resembles  a  piece  of  ordinary  printing-paper  under 
a  magnifying-glass.  The  shell  of  the  empty  egg  is  very  thick,  and  it  is  wiUi 
diflSculty  that  the  pentagonal  and  hexagonal  cells  on  the  surface  can  be  made  out. 
Eggs  laid  July  10th  hatched  upon  25th.  There  was  no  mottling  with  pink  as  in 
P.  cemes,  and  the  only  indication  that  the  eggs  were  good  was  the  gradually 
darkening  head  of  the  young  larva  which  showed  through  the  thick  shell.  Labva.— 
The  newly-hatched  caterpillar  is  of  a  much  yellower  shade  of  cream-colour  than 
either  P.  cemes,  mystic  or  hohomok.  The  head,  thoracic  shield  and  first  thoracic 
feet,  black.    The  whole  body  covered  with  knobbed  hairs.     Unluckily  at  the  time 
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t.  var  Columbia,  Scudd.,  '•  Syst.  Rev.,"  p.  66  (1872);  Edw.,  **  Can.  Ent.," 
XV.,  p.  148  (1883) ;  Dyar,  *'  List  Nth.  Amer.  Lep.,"  p.  49  (1902).  Sylvanmdes, 
Scudd.,  *'  Mem.  Bost.  Soc.  Nat.  Hist,"  ii.,  pt.  3,  pp.  344,  351,  pi.  x.,  figs.  20-21; 
pi.  xi.,  figs.  16,  17  (1874) ;  Speyer,  "  Can.  Ent.,"  xv.,  p.  146  (1883).— Diflfere  from 
manitoha,  with  which  it  agrees  in  size  and  general  appearance,  in  having 
the  sexual  dash  on  the  forewings  of  the  <? ,  slightly  shorter  and  edged  beneath 
with  a  brown  border  as  broad  as  itself,  and  in  having  the  band  on  the  under  surface 
of  the  hind  wings  formed  of  more  closely  connected  spots.  The  apical  superior  tooth 
of  the  lateral  clasps  of  the  anal  appendages  is  very  large,  while  the  subapical  tooth 
is  nearly  aborted.    Captured  in  California  by  H.  Edwards  (Scudder). 

Under  the  name  of  sylvanoides  (Mem.  Bost.  Soc.  Xat.  Hist., 
ii.,  p.  852),  Scudder  says  that  this  insect  is  most  nearly  allied  to 
manitoba,  smaller  than  comma,  and  differs  from  all  the  species  of  this 
genus  in  that  the  discal  dash  upon  the  upper  surface  of  the  forewings 
in  the  ^  appears  nearly  twice  as  hroad  as  usual,  from  the  presence  of 
a  patch  of  dark  hrown  scales  along  its  inferior  surface ;  the  upper  surface 
of  the  forewing  of  the  female  also  differs,  he  says,  from  that  of  any  other 
species  in  having  a  quadrate  transparent  spot  in  the  lower  median 
interspace  just  below  the  last  divarication  of  that  nervure,  and  a  partially 
transparent  triangular  patch  at  the  extreme  base  of  the  upper  median 
interspace;  these  are  not  given  with  sufficient  distinctness  in  the 
plate ;  besides  the  three  little  yellowish  subapical  patches  lying  one 
beneath  the  other  next  the  costal  margin,  as  mentioned  by  Boisduval, 
there  are  two  similar  but  squarer  patches  in  the  interspaces  beyond 
the  cell  and  nearer  the  outer  margin.  The  upper  surface  of  the  hind- 
wmg  of  the  male  does  not  differ  from  its  usual  appearance  in  P. 
manitnba;  that  of  the  female  is  mostly  dusky,  with  a  tawny  patch  near 
the  base,  and  in  the  middle  of  the  outer  half  of  the  wing  a  broad, 
tawny,  transverse  patch  double  the  breadth  of  the  belt  of  the  under 
surface.  Beneath,  a  silvery  white  ( ^ )  or  pale  ( $ )  slender  belt 
of  small  quadrate  spots,  similar  to  that  of  P.  comma,  bent  at  a 
little  less  than  a  right  angle,  the  portion  at  right  angles  to  the 
inner  border  straight  and  continuous,  the  inner  portion  sometimes 
broken,  sometimes  continuous  and  straight.  Of  the  genital  arma- 
ture, the  upper  organ  is  strongly  arched,  deeply  sulcate  above 
posteriorly;  hook  about  one- third  the  length  of  the  centrum  (but  in 
the  only  male  specimen  at  hand,  broken,  doubtless  of  the  comma 
type) ;  lateral  arms  cylindrical,  very  slightly  tapering,  not  very  widely 
separated  at  their  base,  beyond  straight.  Clasps  about  twice  as  long 
as  broad,  not  extending  so  far  backward  as  the  upper  organ,  narrowing 
pretty  regularly,  the  posterior  border  well  rounded,  scarcely  extending 
beyond  the  apical  tooth,  which  is  pretty  large,  erect,  triangular,  pointed 
and  separated,  not  widely ,*^by  a  moderately  deep,  rounded  excision,  from 
the  preapical  tooth ;  this  is  but  a  slight,  triangular,  compressed 
denticle,  removed  from  the  upper  edge  of  the  clasp,  the  height  of 
which  it  attains  by  a  slight  excision ;  the  lamina  supporting  the  inner 
anterior  edge  of  the  apical  tooth  is  distinctly  and  sharply  serrated, 
terminating  some  distance  in  advance  of  the  preapical  tooth  by  a 
serration  twice  as  large  as  the  others,  and  much  larger  than  the  pre- 
apical tooth  itself.  This  species  has  only  been  taken,  and  rarely,  in 
California  (Scudder). 

K.  var.  juba,  Scudd.,  **  Syst.  Rev.,'*  p.  56  (1872) ;  •'  Mem.  Bost.  Soc.  Nat. 
Hist.,"  ii.,  p.  349,  pi.  x.,  figs.  19-20,  pi.  xi.,  figs.  5-6  (1874);  Speyer,  "Can.  Ent.," 
XV.,  p.  142  (1883);  Edw.,  "Can.  Ent.,"  xv.,  p.  147  (1883);  Dyar,  "List  Nth. 
Amer.  Lep.,"  p.  50  (1902). — This  species  of  Pamphila  is  larger  than  any  other, 
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"With  the  exception  of  P.  ottoet  which  scarcely  exceeds  it,  but,  on  the  upper  surface, 
resembles  closely  the  preceding  (Colorado),  difTering  from  it  in  having  the  mesial  band 
of  the  underside  of  the  hindwings  more  conspicuous  upon  the  upper  surface  of  the  males 
than  in  P.  Colorado.  The  ?  s  are  peculiar  for  their  pale  appearance,  due  to  three 
^iauses  :  a  really  paler  tint  to  the  tawny  parts  of  tiie  wing,  in  which  respect  they 
resemble  the  Oregon  specimens  of  P.  nevada ;  a  narrow,  dark,  outer  border  to  the 
'^Dgs;  and  the  much  broader  mesial  belt  of  the  hindwings;  more  than  in  any 
other  species,  the  interior  edge  of  the  outer  margin  of  the  forewings  of  the  ?  is 
very  crenate,  the  brighter  ground  following  the  nervules  nearly  to  the  margin  of 
the  wing,  while  at  the  base  of  the  lower  median  interspace,  and  in  the  intersnace 
below  it,  are  a  couple  of  continuous,  or  nearly  continuous,  dark  brown  patches, 
i^sembling  those  which  so  often  accompany  the  inferior  edge  of  the  discal  patch  of 
^e  s  in  this  group  of  Urbicolae,  Beneath  they  are  peculiar  in  having  the  mesial 
band  of  the  hindwing  broader  than  in  any  other  species,  and  rather  more  uniform 
than  usual,  the  spots  of  which  it  is  composed  being  white,  nearly  square  and  equal, 
and  forming  a  belt,  bent  in  the  middle  almost  exactly  at  a  right  angle,  or  in  the  ? 
at  slightly  less  than  a  right  angle  ;  in  the  (f  the  belt  is  almost  wholly  continuous, 
although  sometimes  broken  at  the  lower  subcostal  nervure,  but  in  the  ?  it  is  usually 
broken  both  here  and  at  Uie  upper  median  nervule ;  the  ground-colour  in  both  sexes 
is  a  greenish-griseous.  The  genital  organs  show  the  upper  organ  as  in  P.  Colorado, 
but  considerably  stouter.  Clasps  not  large,  extending  nearly  as  far  as  the  upper 
organ,  nearly,  or  quite,  as  long  as  broad,  the  upper  border  furnished  with  a  slight 
swelling  next  the  base,  but  otherwise  tapering  regularly,  the  posterior  margin  well 
rounded,  extending  considerably  beyond  the  apical  tootij,  as  in  P.  comma ;  this  is 
slightly  shorter  than  the  pre-apical  tooth,  and  separated  very  narrowly  from  it  by  a 
deep  round  excision,  both  the  teeth  are  incurved,  but  nearly  erect  ;  the  inner 
anterior  edge  of  the  apical  tooth  is  sharply  denticulated,  but  it  hardly  extends 
forward  into  a  serrated  lamina.  This  butterfly  occurs  in  California  and  in  the 
neighbourhood  of  Salt  Lake  City,  Utah  (Scudder). 

O^  this,  Speyer  writes  (Can.  EnU,  xv.,  p.  142):  ''Juha-'  differs  from 
com  way  as  also  from  its  American  congeners  as  follows  :  (1)  Juha  is 
larger  than  comma,  (2)  It  has  a  somewhat  different  outline  of  ^ing, 
etc.  (3)  The  ground-colour  of  the  primaries  bright  orange,  especially 
^5  »  the  brown  marginal  band  very  dark,  and,  towards  the  lower 
end,  much  more  sharply  defined  than  in  comma,  etc.  (4)  The  ^  discal 
stigma^  i«  longer  than  in  comma,  proportionately  narrow,  its  upper 
end  pointed  and  distinctly  bent,  not  so  straight  as  in  comma  and  the 
other  Ainerican  forms.  (5)  In  the  $  ,  two  dark  brown  spots,  separated 
by  the  second  nervule,  stand  out  very  prominently  on  the  bright  ground 
m  the  <iisc  of  the  primaries,  and  between  them  and  the  dark  margin  is 
a  oroa<i  space  of  clear  orange;  in  comma  ?  the  two  spots  are  also 
present,  but  mostly  united,  and  cohering  with  the  dark  spot  below  the 
*P?^  ^  the  wings,  but  the  two  spots  are  not  so  dark  nor  sharply 
aetmea  and  prominent  as  in  juba,  etc.  (6)  The  underside  of  the 
secondaries  is,  in  juba,  as  strongly  sprinkled  with  fuscous  as  in  comma 
yar.  cat^*na,  and  has  also  equally  large,  bright,  white-chequered  spots, 
m  one  ^  the  arrangement  of  the  spots  corresponds  with  catena,  in  the 
other  tbiree  (2  j^  s,  1  ?  )  the  row  is  more  irregular  and  broken,  while 
the  spot  between  the  fourth  and  sixth  nervules  is  quite  separated  from 
the  sixtii  cell,  and  is  placed  nearer  to  the  margin ;  in  two  examples 
(*(?  and  $  )  the  spots  are  united.  Evidence  is  thus  afforded  that  the 
^W  ^^^^  order  of  these  spots,  even  in  specimens  undoubtedly  closely 
related,  are  subjected  to  great  variation.  Juha  is,  at  any  rate,  a  very 
■^^{h^^Sr"^^  local  form  of  comma."'  Four  examples  (without  locality) 
Jn  the  Hewitson  collection  in  the  British  Museum,  appear  to  be  rightly 
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Caliior    •     /*^°  ^^"  Speyer  possessed  are  noted  as  "from  Utah  (<r  and  ? )  and 
mia  ( <f  and  ?  ),  all  unfortunately  more  or  less  worn  and  mutilated." 
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named.     We  have  no  doubt  that  they  represent  a  very  bright  form  of 
U.  comma, 

X.  var.  viridU,  Edw.,  "Can.  Ent.,"  xv.,  p.  147  (1883J ;  Dyar,  "List  NortL 
Amer.  Lep.,"  p.  50  (1902). — I  am  satisfied  that  juba  sfaould  rank  as  a  species. 
.  .  .  1  have  a  beautiful  variety  of  juba,  a  <f  ,  sent  xne  by  Snow,  taken  at  Lob 
Vegas,  N.M.,  in  1882.  The  upperside  is  darker — more  fuscous  and  less  fuWous— 
than  any  other  example  1  have  seen  ;  the  secondaries  beneath  and  the  apical  area 
of  primaries  are  densely  dusted  with  golden-green  ;  the  spots  white  and  somewhat 
smaller  than  in  the  type.    I  call  this  var.  viHdU  (Edwards). 

Egglaying. — The  eggs  are  laid  singly  on  grass,  being  so  observed 
on  August  1st  and  8rd,  1896.  The  $  feels  with  her  ovipositor  several 
blades  of  grass  before  selecting  one  on  which  to  deposit  an  egg,  which 
appears  always  to  be  laid  singly,  although  a  second  may  be  deposited 
within  half-an-inch  of  the  first.  The  ?  s  will  also  lay  in  confinement 
if  placed  in  a  suitable  glass  jar  with  a  grass-plant,  etc. ;  in  this  condition 
they  will  also  lay  eggs  on  leaves  and  stipules  of  clover  (Hamm).  An 
ovipositing  $  ,  after  walking  for  a  little  time  over  and  among  the 
culms  of  a  tuft  of  Aira  caespitosa,  on  which  she  was  observed  to  settle, 
August  17th,  1900,  curved  her  abdomen  down  and  deposited  a  single 
egg  on  one  of  the  fine  hair-like  blades,  or  rather  spines,  and  close  by, 
within  an  inch,  I  found  another  egg,  similarly  laid,  which,  from  its 
darker  colour,  appeared  to  have  been  laid  about  three  or  four  days 
previously.  Confined  over  a  plant  of  grass,  the  $  s,  on  August  20fcb, 
laid  a  large  number  of  eggs  upon  the  grass  stems  and  blades  (Frohawk). 
Females  were  observed  buzzing  among  the  herbage,  on  Ditchling 
Beacon,  early  in  September,  1902,  and  careful  searching  resulted  in 
the  finding  of  several  ova  (^Doliman).  The  eggs  live  through  the 
winter,  the  young  larvae  not  leaving  them  until  the  following  March, 
some  laid  on  August  24th,  1867,  hatched  on  March  27th,  1868 
(Hellins) ;  the  embryo  being  fully- formed  in  early  October  and  lying 
coiled  up  in  the  eggshell  until  the  following  spring  (Bacot). 

Ovum. — Attached  by  base  which  is  somewhat  flattened.  Base  almost 
1mm.  in  diameter,  height  about  *7mm.  In  shape  a  flattened  dome, 
with  the  faintest  bluish  tinge  on  the  pearly-white  colour  when  first 
laid,  quickly  changing,  however,  to  shiny  chalky-white  ;  a  conspicuous 
slaty-coloured,  circular,  basin-like,  micropylar  depression.  The  shell, 
under  moderate  power,  minutely  pitted.  The  micropylar  depression 
edged  with  similar  pitted  cells  ;  at  bottom  of  depression  the  micropyle 
forms  a  tiny  raised  conical  point.  There  is  no  trace  whatever  of  longi- 
tudinal or  transverse  ribbing  noticeable.  An  ochreous  tint  on  the  sides 
of  the  eggs  suggests  that  the  embryo  is  partly  formed  (September  16th, 
1896),  although  the  eggs  do  not  hatch  until  spring  (Tutt).  The  egg  is 
hardly  more  than  a  hemisphere,  the  base  quite  flattened,  the  apical  area 
depressed,  the  micropyle  forming  a  raised  point  in  the  centre  of  the 
depression,  the  colour  is,  when  newly  exposed,  pearly-white,  but  it 
changes  almost  directly  to  a  shining  chalky-white,  the  apical  depression 
alone  retaining  the  pale  coloration.  The  whole  of  the  surface  of  the 
egg  is  minutely  pitted,  and,  under  a  lens,  has  the  look  and  apparent 
texture  of  the  shell  of  a  hen's  egg.  There  is  no  trace  whatever  of 
longitudinal  or  transverse  ribbing,  and  the  egg  is  as  dissimilar  as 
possible  from  that  of  the  well-ribbed  egg  of  HespeHa  alveus,  with  which 
it  was  compared.  [Tutt,  described  August  18th,  1903 ;  Eggs  dis- 
sected from  a  ?  captured  at  Chamonix  same  day.]  Base  1mm. ;  top 
rather  flattened  •4mm. ;  height  nearly  •8mm. ;  slightly  roughened  like 
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the  shell  of  a  hen's  egg.  The  dark  micropylar  spot  composed  of  minute 
black  scratches  or  irr^^ular  lines  (Buckler).  Nearly  1mm.  in  diameter 
«^t  the  base;  in  shape  exactly  resembling  a  pudding- basin,  having  a 
sunken  crown,  rounded  sides,  and  a  well-developed  basal  rim;  the  base 
is  quite  flat;  the  surface  is  finely  granulated,  forming  reticulations  near 
the  base  which  run  into  ridges  to  the  rim.  When  first  laid  the  colour 
is  pearl-white  with  the  slightest  yellowish -green  tinge  which  very 
gradually  turns  deeper  in  colour,  assuming  a  pale  straw-yellow  on  the 
6th  day,  and,  when  a  fortnight  old,  is  of  a  clear  apricot -yellow,  which 
colour  it  remains  until  the  middle  of  January,  when  a  slight  change 
begins  to  take  place  by  the  colouring  gradually  fading  until  it  finally 
turns  to  an  opaque- white  with  the  faintest  yellowish  hue  at  the  base, 
and  rather  leaden  in  certain  lights  on  the  crown.  It  remains  unchanged 
during  February  and  March ;  at  the  end  of  the  latter  month,  or  the 
first  few  days  of  April,  it  hatches.  After  hatching,  the  shell  is  dull 
opaque- white  (Frohawk).  [We  have  seen  no  egg  of  this  species  with 
ft  basal  rim  as  here  described.  Probably  this  was  a  case  like  those 
{^'9-7  Coliofi  edusa)  described  Nat.  Hut.  Brit.  Lep.y  vol.  i.,  p.  9.] 

Habits  of  larva. — The  young  larvfls  leave  the  eggs  in  late  March 
(March  27th)  and  early  April  (lst-7th),  each  one  eating  a  circular  hole  in 
the  crown  of  the  egg  through  which  it  emerges.     It  is  then  about  2mm. 
long,  and,  if  disturbed,  immediately  rolls  itself  up,  and  remains  motion- 
less for  several  minutes.    Directly  after  leaving  the  egg  it  spins  the  fine 
grass  together  into  a  somewhat  dense  cluster  an  inch  or  two  above  the 
ground,  living  in  this  shelter  and  feeding  upon  the  grass  surrounding 
it,  remaining  almost  always  completely  hidden.    Sometimes  as  many  as 
three  or  four  live  together.     It  appears  to  be  chiefly  nocturnal,  resting 
quietlj"  during  the  day,  and  is  exceedingly  difficult  to  see,  so  well  is  it 
hidden,      in  some,  reared  in  confinement,  the  first  moult  took  place 
May  1st  and  2nd,  second  moult  May  28th,  third  moult  about  June 
14th,  fourth  (and  last)  moult  about  July  8th  or  9th.     All  this  time 
^y  live  entirely  concealed  in  the  tubes  of  grass  spun  closely  together. 
1-hey   crawl  rapidly  either  forwards  or  backwards,  similarly  to  other 
case-dw»ellers,  and  feed  on  any  species  of  grass  that  happens  to  be 
interwo^^en   with   the  hair-grass   selected   for   them.       If    disturbed 
when    crawling,  the  larva  frequently  wriggles  backwards  very  rapidly, 
/p^  u"^"^^  to  the  habit  of  wriggling  possessed  by  many  micro  larvae 
J^J^^^^^vk).      The  habits  of  the  larva  in  nature  were    observed   by 
ptaudinger,  on  a  turf  covered  sandbank  in  the  Althenthal,  in  Finmark, 
in  June,  I860.     On  the  8th,  several  larvae  were  found  forming,  close  to 
*he  ground  between  the  grass,  what  may  be  described  as  slightly  spun 
passages,  ending  in  a  tube  formed  of  gnawed  grass-culms,  join^  together, 
wnicli  ^^ere  either  buried  in  the  sand  or  fastened  under  some  sheltering 
object.       The  first  larva  was  observed  as  it  put  its  head  out  of  its  tube 
to  fee^   on  the  surrounding  blades  of  a  thick  tuft  of  grass,  eating  with 

on  An  ^^^^^"^®*^  writes  that  eggs  received  by  him  •*  from  Schwerin-in-Mecklenburg, 
of  a  r  ?I^*  **^*  1900,  were  hemispherical  in  shape,  somewhat  sunk  in  on  the  top ; 
g  * '®J*^i8h-yellow  tint  which  became  after  a  few  days  (August  18th)  paler  yellow, 
The  w  ^*^*  whitish;  although  some  of  the  eggs  even  then  remained  reddish-yellow, 
which  ^  ^^  *^®  ®^^  *^®  netted,  the  network  consists  of  irregular  polygonal  cells, 
r|^g  .  ^^^  especially  distinct  towards  the  micropylar  depression  of  the  summit. 
ft-fttv»wL^®^  ^"  ^**  *^d  without  any  special  characteristic.  Diameter  of  base  circ. 
««»na.,  height  dre.  0-66mm.-0-7mm." 
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great  speed,  and  quickly  retreating  when  an  attempt  was  made  to  capture 
it ;  several  others  were  found  later,  some  under  a  piece  of  very  dry  cow- 
dung.  .  .  .  Freyer's  drawing,  he  says,  seems  to  be  an  accurate  one  of 
this  species,  and  his  failure  to  rear  it  was  probably  due  to  his  attempt- 
ing to  feed  it  on  Coronilla  varia  instead  of  grass,  whilst  Hubner's  larva 
described  under  this  name  is  probably  erroneously  referred  to  this  species. 
The  larva  is  only  apparently  lazy,  for,  before  its  final  metamorphosis, 
or  earlier  if  taken  out  of  its  tube,  as  well  as  in  nature,  when  feeding,  its 
movements  are  remarkably  rapid.  The  larva  leaves  the  feeding-tubes 
when  f  ullgrown  and  makes  a  special  puparium  in  which  to  undergo  its 
final  metamorphosis  (Staudinger).  [Biihl's  remark,  based  on  that  of 
earlier  authors,  that  the  larva  lives  in  a  tent  formed  of  the  leaves  of 
Coronilla  varia j  is  possibly  altogether  inaccurate.]  Wocke  found  the 
larv8B  commonly  in  Silesia  in  tubiform  dwellings  in  the  tufts  of  FesUica 
ovina.     See  also  antea,  p.  171. 

Ontogeny  of  larva. — hirst  instur  (April  1st,  1901):  2mm.  in 
length.  The  head  proportionately  large,  the  body  swollen  at  the 
middle,  attenuated  at  both  ends,  but  mostly  so  on  the  prothorax,  which 
is  furnished  with  a  dark  brown  shining  collar.  It  is  wrinkled 
transversely  and  lobed  laterally.  The  entire  body  is  of  a  rich  deep 
straw-yellow,  which  becomes  paler  after  feeding ;  on  each  side  are  four 
longitudinal  rows  of  very  minute  knobbed  points  all  of  about  equal 
size ;  the  first  and  second  rows  are  dorsal  and  subdorsal,  the  third  and 
fourth  are  supraspiracular  and  subspiracular ;  except  those  forming  the 
latter  row,  all  the  points  are  directed  forwards,  those  on  the  anal 
segment  are  longer  and  only  slightly  clubbed ;  along  the  lateral  region, 
including  the  claspers,  are  a  number  of  minute  spines  pointing  down- 
wards ;  all  the  points  eind  spines  are  white  and  glassy,  with  dark  bases ;  the 
entire  surface  is  granular ;  the  head  shining  black,  granulated,  bearing  a 
number  of  tiny  whitish  spines.  The  mouthparts  are  brown ;  the  legs 
and  claspers  the  same  colour  as  the  body.  Just  before  the  first  moult 
it  measures  4mm.,  and  the  colour  is  the  same  as  when  first  hatched. 
Second  imtar  (May  2nd) :  Soon  after  the  first  moult  the  colour  along 
the  dorsal  surface  has  a  decidedly  greenish  tinge ;  the  rest  of  the  body 
pale  straw-yellow.  It  is  more  thickly  sprinkled  with  minute  white 
glassy  angulated  knobbed  points  with  black  bases,  and  on  the  dorsal 
surface  of  each  segment  are  two  shining  black  spiracular-like  rings,  and 
another  just  above  the  true  spiracle,  also  on  the  meso-  and  metathorax 
are  two  larger  ones  precisely  like  spiracles ;  all  these,  as  well  as  the 
spiracles,  are  black.  The  head  is  similar  to  that  of  previous  stage.  The 
prothorax,  which  is  freely  retractile,  has  the  anterior  half,  which  is  the 
elastic  portion,  of  a  liiac-fiesh  colour,  the  posterior  half  having  a  shining 
black  band  encircling  the  upper  half.  Shortly  before  the  second  moult 
it  measures  7mm.  Third  instar  (May  28th):  The  anterior  segments, 
especially  the  prothorax,  much  smaller  than  the  rest  of  the  body,  the  latter 
being  considerably  swollen  about  the  middle ;  the  anal  segment  has  the 
dorsal  surface  speckled  with  brown.  Shortly  before  the  third  moult 
(when  about  seventy  days  old)  the  larva  measures,  when  resting,  about 
9'6mm.  The  general  colour  is  pale  greyish-green,  but  some  are  of  a 
decidedly  ochreous  hue ;  in  all  other  respects  they  are  precisely  similar 
to  previous  stage.  Fourth  instar  (June  14th) :  The  whole  of  the 
colouring  of  the  body  is  of  a  dull  olive-green,  slightly  paler  on  the 
ventral  surface,  including  the  claspers;  the  legs  are  black  and  shining. 
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The  head  now  exhibitd  two  ochreous  vertical  parallel  lines  down  the 
crown,  and  an  ochreous  a -marking  above  the  mouth ;  otherwise  the 
form  and  structure  of  the  larva  is  similar  to  the  earlier  stages.  Fifth 
instar  (July  9th):  FuUgrown,  measuring  28mm.  in  extreme  length 
while  crawling.  The  head  is  large  and  similar  to  previous  stage  in 
colour.  The  prothorax  very  small,  elastic,  and  retaining  the  black 
collar  of  former  stages ;  the  following  segments  gradually  increase  in 
size  to  the  8rd  abdominal,  and  taper  from  the  6th  to  anus.  The  entire 
surface  is  densely  sprinkled  with  minute  shining  black  warts,  each 
emitting  a  tiny  amber-coloured  spine  or  seta  with  a  cleft  knobbed  apex; 
those  on  the  ventral  surface  are  simple  spines  and  rather  longer.  The 
skin  is  also  covered  with  fine  regular  granulations  which  are  dusky  in 
colour,  and  exceedingly  minute.  Besides  these  there  are,  sprinkled 
over  the  whole  surface,  very  small  spiracle- like  processes,  the  largest 
^ing  situated  on  the  claspers  (which  have  a  shining  whitish  film -like 
surface  stretched  over  the  centre),  and  one  on  each  segment  below  the 
true  spiracle,  which  is  conspicuous,  black  and  shining.  The  7th  and 
Bth  abdominal  segments  have  the  anterior  half  of  the  ventral  surface 
covered  with  a  rough  white  granular  waxy  substance*  (Frohawk). 

Ijabva. — The  prothorax  has  a  transverse  black  plate,  about  4mm. 
across,  and  about  0'4mm.  wide;  from  the  appearance  of  the  fracture, 
in  casting  the  skin  for  pupation,  there  is  no  very  definite  dorsal  suture ; 
it  carries  several  hairs,  as  well  as  certain  ocellations  that  may  be  lenticles 
or  merely  bases  of  hairs  that  have  been  lost ;  it  has  a  paler  line  with 

Sil  ^^  ttiargins,  that  seems  to  be  a  groove  or  channel  passing  across 
about  one-third  from  the  posterior  margin  ;  there  is  a  paler  band  near 
each  extremity,  marking  off  a  tenninal  area,  very  similar  to  what  occurs 
in  many  Psychids ;  the  whole  surface  is  finely  spiculated  precisely  like 
f  h    A^^^  ^^  ^^®  cutaneous  surface.     Just  beyond  the  end  of  the  plate  is 

h^  -^  spiracle,  more  prominent,  but  not  larger,  than  that  of  the  8th 
abdominal  segment,  the  other  abdominal  spiracles  are  smaller  and  much 
iess  proininent,  but  all  appear  to  have  much  the  same  structure.  This 
n^Aft  '^^^^^  spiracle  is  about  0*25mm.  long,  0'15mm.  across,  and  about 
fh  "^•*^"  ^^^^'  ^^  ^^^  *  ^^^y  narrow  outer  oval  ring,  then  the  chitin  of 
tbe  spiracle  proper  rises,  maintaining  the  same  diameter  to  the  stated 
jiGight  of  about  0-06mm.,  and  then  curves  inwards  for  about  O-OSmm., 
eaving-  thQ  lumen  of  the  spiracle ;  it,  however,  occupies  a  good  part  of 

nisspaceby  chitinous  processes,  much  like  the  pectinationsof  an  antenna, 
ancl  siro  ilarly  clothed  with  fine  hairs  ;  these  proceed  from  the  whole 
^^^fi^'  but  chiefly  from  the  sides,  most  of  the  central  ones  being 
parallel,   they  just  do  not  meet  in  the  centre;  on  the  thoracic  spiracles, 

6y  ar©  about  twenty  in  number  on  each  side.  The  abdominal  spiracles 
are  of  precisely  the  same  structure,  but  are  only  0-16mm.  long,  are  nearly 

at  aa<i    have  about  fifteen  gills  on  either  side.     Halfway  between 

a  ^  H^^  L?*^^  ^^^  ^^®  ^^^^  ^^^^  ^^^  *  ?*^'"  ^^  lenticles  side  by  side;  these 

dp  h  ^^^^s  about  0-09 mm.  in  diameter,  with  a  pale  structureless 

*P  f^Srni  (on  a  higher  magnification  the  membrane  is  seen  to  be 

eO'  nnely  granulated,  granulations  less  than  0-OOlmm.).    Some  of  the 

f^ll.  *  ^^'^dinger  notes  (Stett.  EjU.  ZeU.,  1861,  p.  367),  in  his  description  of  the 
snow  wvT-^  *  taken  in  nature :  "  The  most  extraordinary  feature  of  the  larva  is  a 
secinenSt*  ®*«<iation,  which  extends  almost  entirely  over  the  10th  and  11th 
h^t  it  r^  yentrally,  rather  thick,  scaly  in  form  and  sticky.  Under  considerable 
^  ™ie«s  like  wax  and  loses  the  white  colour  completely." 
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other  lenticles  are  rather  larger,  some  are  rather  oval  and  a  good  many 
are  a  little  irregular  in  outline,  and  more  have  a  peculiar  varia- 
tion.    In  all,  the  chitinous  ring  has  a  darker  outer  margin  and  a  pale 
inner  half,  not  fading  into,  hut  sharply  demarcated  from,  the  dram- 
like memhrane.     In  these  specially  varied  specimens,  this  inner  pale 
portion  of  the  ring  sends  into  the  middle  of  the  ring  finger-hke  pro- 
cesses,  sometimes  only  amounting   to   a  slight  angulation  of  the 
margin,  in  others  reaching  to  the  middle  of  the  ring ;  there  may  be 
one  or  more  of  these,  one  is  observed  to  have  one  long  one  of  these 
and  six  others  of  various  lengths,  besides  two  or  three  angulations. 
On  the  metathorax  are  three  lenticles  on   each  side,   at  ebout  the 
situation  of  tubercles  i,  iii  and  vi,  really  about  an  equidistant  distribu- 
tion ;  on  the  mesothorax,  however,  the  middle  one  of  these  (iii  ?)  is 
absent  and  its  place  occupied  by  a  very  long  slender  hair,  a  hair  nearly 
0-5mm.  long.      On  the  abdominal  segments  is  one  dorsal  lenticle  (i?) 
and  one  below  spiracle  (v  ?)  and  a  nearly  ventral  one  (vii  ?) ;  the  lowest 
of  these  (vii  ?)  is  absent  on  the  segments  with  prolegs ;  the  8th  and  9th 
abdominals  are  not  clear  in  the  preparation,  but  seem  to  have  a 
slightly  different  arrangement.      The  anal  plate  carries  on  each  side 
three  hairs  marginally  and  one  (at  least)  higher  up.     These  are  strong 
thick  bristles  0'4mm.  to  0-5mm.  long,  and  not  such  slender  filaments 
as  that  on  mesothorax.     Beneath  the  anal  plate  is  an  anal  comb  about 
O'BGmm.  long  and  O'SOmm.  wide,  divided  into  fifteen  tines,  which  are 
all  of  about  equal  length,  and  are  distinguishable  from  each  other  right 
to  the  base,  but  united  side  by  side  except  just  at  their  tips.     The  anal 
claspers  are  about  l'4mm.  across,  form  nearly  four-fifths  of  a  circle,  and 
possess  about  120  hooks,  apparently  all  in  one  row,  but  on  one  side 
(inner)  of  three  sizes,  looking  much  as  if  in  three  rows,  and  on  the  other 
side  in  two  sizes  similarly  disposed.    The  ventral  prolegs  are  practically 
complete  circles,  of  about  seventy  hooks,  also  in  three  sizes,  but  less 
regularly  placed  as  one  of  each  together  than  in  the  claspers,  so  that 
they  look  for  the  most  part  as  if  of  two  sizes.      They  appear  to  have 
very  little,  if  any,  pedicel,  though  on  their  outer  aspects  are  six  or 
eight  genuine  bristles,  about  O'lmm.  long.  The  only  other  positions  in 
which  genuine  bristles  occur  are  (1)  one  or  two  near  the  subspiracular 
lenticle  and  (2)  one  or  two  (together)  half  way  between  this  and  the  prolegs. 
The  skin  is  covered  with  fine  and  very  sharp  skin -points,  apparently 
hard  bits  of  chitin,  seen  in  plan  more  or  less  irregularly  quadrangular, 
but  in  profile  triangular,  the  free  apex  being  a  very  sharp  right  angle. 
They  are  about  0'005mm.  from  point  to  point.      The  most  notable 
feature  of  the  larva  is  its  complete  covering  of  secondary  hairs.    These 
are  minute  and  very  numerous,  perhaps  O'OSmm.  to  O'OGmm.  long,  and 
about  100  to  1  sq.mm.  of  surface.    They  vary  a  good  deal  in  detail 
of  structure,  but  may  be  classed  as  trumpet-hairs ;  they  each  have  a 
raised  thimble-like,  or  bell-shaped,  base,  to  which  is  centrally  articulated 
the  hair,  which  is  inversely  conical,  expanding  (not  in  a  curve  but) 
in  straight  lines  to  its  apex,  the  apex  being  two  to  three  times  as  wide 
as  the  base.     They  appear  to  be  cups,  that  is,  the  centre  looks  hollow 
and  open  at  top,  the  margin  terminates  in  a  row  of  very  sharp,  saw-like 
teeth,  sometimes  directly,  at  others  after  a  slight  gathering  in  of  the 
margin.      The  head  is  rounded  (about  8'6mm.  across  ?,  it  is  split  up 
and  the  measure  is  doubtful),  blacK,  with  a  paler  line  down  to  clypeus, 
due  to  thinner  chitin.     The  clypeus  has  similarly  two  lateral  and  two 
median  paler  lines,  and  carries  a  few  bristles  similar  to  those  of  proleg 
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consist  of  a  silken  web  in  which  ace  spun  together  gnawed  pieces    ^y- 
grass,  sand,  etc.  (Staudinger).     The  puparium  consists  of  a   stroi^^ 
coarse  network  cocoon,  formed  among  the  grass  close  to  the  grouud  ^ 
the  loose  gnawed  pieces  of  grass,  woven  with  the  fine  stems  and  blades  ^ 
in  this  the  larva  pupates  in  July,  the  cremastral  hooks  being  ver^ 
securely  anchored  to  a  pad  of  silk  spun  for  the  purpose  at  one  end  c>^ 
the  cocoon,  whilst  the  long  hooked  hairs  of  the  head  are  also  fasten^^ 
into  the  cocoon   so   that  the  pupa  is   securely  anchored  fore    ao^ 
aft   (Frohawk);    the  larva  covers  the  inside  of  the  puparium  wi**^ 
the  white  asbestos-like  material  from  the  larval  pockets  under  t^^ 
7th  and  8th  abdominal  segments,  and  the  pupa  is  covered  with  tt^'^^ 
material,  undoubtedly  derived  from  the  walls  of  the  cocoon  'wl^^;, 
moving  about  (Chapman) ;  the  pupa  moves  very  quickly  when  toucb^    ^ 
and,  occasionally,  rises  for  some  considerable  time  with  the  antef'V--^r;^-^---.^^z--:^ 
part  standing  up  vertically.      The  pupal  period  lasts  about  four  ^^  ^£^^  "  \ 
(Staudinger).      The  very  slight  silken  puparia  were   found  OD     -^^3£^     A 
Reading  downs,  spun  up  among  the  short  herbage  near,  but  not  act*'^^^  ^^^^^^.^^-^ 
upon,  the  ground  (Hamm) ;  these  were  noted  by  Barrett  as  for*^^^-^-^  'i^^fS^^ 
a  rather  strong  but  rough  cocoon  of  white  silk,  with  abundant  -^j)     iS^ 

work,  the  surface  garnished  with  short  pieces  of  dry  grass- blades  ^^^^^^M^^ 
bits  of  moss,  between  which  the  pupa  is  clearly  visible;    the ^^^''^    v "^*^.^^^^ 
segment  of  the  latter  has  a  large,  triangular,  brown,  horny  proi^  ^"^^X        F'Jlr 
covered  with  bristles,  terminated  by  a  small,  straight,  blackish      "^i^^^^^^r* 
surrounded  by  slender,  but  very  strong,  hooked  bristles,  by  whic^:^  ^  "^^^7*1 
pupa  holds  its  silken  envelope  with  great  tenacity.  ..^-^^ JS^'^^0^ 

Pupa  (described  from   empty  pupal   skin).  —  General    desert^ "^^^^'^^^^^^^^ 


Light  greyish-brown  in  tint,  with  darker  (blackish)  and  lighter  (gr-^*^  "^^^^y  ydVi^  W\ 
marblingg  over  the  head  and  thorax ;  stout  in  build,  about  gCgl^^^i^  "T '  r 
long  and  nearly  5mm.  wide  (mesothorax  to  4th  abdominal) .  xl.  jllH^ 

end  rounded,  no  nose-horn,  body  tapers  to  anus  almost  like  a  Nv*^^^^^^""^     "^^^*  ^ 
pupa,  i.e,^  at  first  slowly,  then  more  rapidly;  wings  extend  only      ^ 
beyond  middle  of  the  4^h  abdominal  segment ;  the  third  pair 
project  from  beneath  them  to  end  of  extended  segment,  but  fi 
it,  supporting  maxillsB,  which  proceed  as  a  free  appendage  to 

the  6th  abdominal  segment  when  segments  are  contracted  (to 

the  6th  only  wben  extended);  hairs  present  over  surface  (except »-»~^^^3F^^^Tn^-^\ 

dacfes),  in  four  or  five  transverse  rows  on  abdominal  segmen^Mi^^ -^-^^^4li^L'^"^^^ 

hairs  bristle-like,  pale,  about  0'15mm.  long.     Detailed  descn'pti^^^'^^ ^l  /- S^ 

[In  order  to  see  the  pupa  clearly  it  was  necessary  to  dissolve       ^^^^iih^^^^/^^'/CA^if^ 

white  asbestos-like  powder  with  benzole.]     The  first  thing  tbafe^    —  ^^ ^^^   A  0  JrJS  ^ 

one  is  that  the  hairs  are  of  a  totally  difierent  character  and  ^^    ^ 

ment  from  those  of  the  larva.   The  pupa  is  19mm.  long  (if  the 

6th   abdominals  were  not  somewhat   telescoped,  the   length      ,    _  _    _^ 

probably  be  20mm.).    Neither  nosehorn  nor  any  frontal  projectia  ^^^^^SS| 

is  comparatively  stout,  and  though,  being  dehisced,  and,  theN^^^^^^^V 

distorted  in  various  ways,  so  that  some  measurements  are  not  posaiKi^^^ 

it  appears  to  be   4-7mm.  across   the   4th   abdominal    segment,   3^^* 

apparently  rather  stouter  in  front;  from  the  4th  abdominal '\\»  "^vvs^i^ 

very  slightly   at   first,   then   more   rapidly   to   the   sotnewVkftV    '^'^at^j^ 

cremastral  spine.     In  front  the  pupa  is  rounded.     The  cot\'4/^^^^^^ 


the  glazed  eyes  is  directed  rather  fron tally  than  ventrallv  •   vw^^^*^^     \ 
and  eye-covers  remain  in  one  piece ;  the  antennae,  le^^  ^  a     '^^^^^^^  ^\ 
separate  from  the  head-piece.     The  dorsal  head-piece  i^  Ua?^    .  ^^^^^^^*^ 
with  certainty,  it  is  either  wanting  or  lost  in  this  specirr^    ^^^^ 
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this  is  one's  first  and  obvious  conclusion,  and  it  may  be  correct,  but, 
on  carefully  examining  the  prothoracic  piece,  a  strip  along  its  anterior 
margin  is  marked  off  from  the  rest  as  by  an  obsolete  suture ;  such  a 
suture  is  unusual  unless  the  part  marked  off  be  really  the  dorsal  head- 
piece.    There  is  also  attached  to  one  antenna  a. small  portion  that  may 
be  one-half  the  dorsal  head-piece,  or  it  may  be  a  piece  irregularly 
fractured  from  the  head-piece,  but,  lod^g  at  the  condition  of  the 
specimen,  this  is  unlikely,  especially  as  %*  similar  amount  is  missing 
from  the  other  side,  it  is  coloured  like  the  head,  it  is  about  1mm.  long, 
and  0*2mm.  wide  at  the  outer  end,  narrowing  to  a  point  at  dorsal  line. 
The  head  has  very  numerous  fine  hairs,  except  on  the  glazed  eye, 
which  is  broad,  glazed  in  the  front  and  faceted  below ;  the  vertex  is 
brown  or  blacldsh,  with  a  large  pale  circle  on  each  side ;  the  face  pale, 
the  aoape  of  antenna  dark  wilSi  a  pale  spot ;  labrum  triangular ;  on  each 
side  and  below  it,  a  large  rounded  lappet  (?  mandible)  with  concentric 
fidges  on  its  surface ;  these  do  not  meet,  but  leave  a  narrow  angular 
interval  in  which  the  labium  appears ;  below  these  are  the  very  wide 
maxillary  bases,  which  immediately  narrow  and  occupy  middle  line  to 
their  free  extremities.      The  first  pair  of  legs  extend  half-way  down 
wings,  very  broad  at  tibial  end;    the  second  legs,  of  more  uniform 
width,  proceed  from  eye  (shutting  off  fijrst  pair  from  antenna),  to  within 
2*0mm.  of  end  of  wings,  each  with  a  black  dot  on  tip ;  the  antennsB 
with  a  marked  and  pointed  club  to  somewhat  further  than  front  legs* 
-Lhe  prothorax  with  three  rows  of  hairs,  and  dark  coloration  except 
round  hair-bases.     The  hairs  on  the  head  and  thorax  have  their  tips 
slightly  bent,  but  are  otherwise  quite  like  those  on  the  rest  of  the 
P^P&-     The  spiracle-cover  of  the  mesothorax  (although  the  spiracle 
belongs  to  the  prothorax)  is  a  large   bun-like  projection,  0'6mm.  x 
0'25mm.,  and  covered  with  minute  hairs  closely  set,  like  a  dense 
^^?t  pile.    The  mesothorax  is  long,  and  arches  a  long  way  back  in 
mediodorsal  line ;  the  narrow  metathorax  is  wide  laterally  and  reaches 
lorwards   into  the  space  between  mid-mesothorax  and  wings.     The 
niesothorax  is  marbled  brown  (?  black)  and  terra-cotta,  with  many 
n^rs  W'liose  arrangement  is  not  definitely  in  lines.     The  dorsal  slit  of 
oehiscdx^Qe  does  not  quite  reach  the  posterior  border  of  the  mesothorax. 
n.|  "^^^-^thorax,  narrow  in  the  middle  (0*6mm.),  is  wider  laterally 

fK  "^V^*  and  extends  down  into  the  hind  wings  without  a  suture,  but 
with  a  alightly  impressed  line  of  division  ;  the  hindwings  are  narrow 
Slips  touching,  but  deflected  by,  the  spiracles  of  the  2nd  and  8rd 
*S°°^^*^*^  segments,  and  ending  before  the  posterior  border  of  the  8rd 
aoaoniiiial  is  reached;  they  are  slightly  wrinkled  but,  like  all  the 
*PP?^^^^es,  without  hairs ;  the  segment  itself  has  a  good  many 
0-1  fi       ®^ort  pale  hairs  like  those  of  the  other  segments  (0  1mm.  to 

lomcck  .  long) ;  they  have  small  raised  bases,  sometimes  colourless,  some- 
wines  ^^^rk,  there  are  perhaps  30  to  86  on  each  side.  Continuing  the  dorsal 
P^^'ft^  -  Ist  abdominal  segment  is  about  0-6mm.  wide,  and  is  faintly 
^^®^iQto  an  anterior  portion,  comparatively  smooth,  and  a  posterior 
^1^  ttxree  transverse  wrinkled  ridges;  these  equally  carry  a  few 
scatter^a  hairs.  The  2nd  abdominal  segment  (l-8mm.  broad)  is  not 
ridff    .  ^^^^^y  subdivided,  and  has  twenty  or  more  irregular  transverse 

ages  ;    the  very  numerous  hairs  also  have  a  transverse  arrangement, 

next'^^'^  ^^*'  *^®  hind-margin  is  fairly  straight  and  continuous,  but  the 

'O'Ws  are  rather  scraps  and  portions  of  transverse  rows  that  only  persist 
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for  a  few  hairs.     The  drd  abdominal  (l-8mm.  broad)  is  more  like  tlie 
1st,  with  a  flatter  anterior  half,  and  the  posterior  presenting  three 
ridges,  the  hairs  are  more  numerous  on  the  posterior  half.     The  4:th 
abdominal  is  (extended)  about  2mm.  long,  and  has  about  four  eq^ual 
portions,  viz.,  two  anterior  fairly  flat,  then  an  intersegmental  subsef^- 
ment,  with   the   fine   sculpture   of   intersegmental   membrane,    l>n.t 
possessing  hairs,  etc.,  and  then  the  true  intersegmental  membr&ne. 
The  hairs  are  numerous,  and,  whilst  giving  the  impression  of  transverse 
alignment,  do  not,  in  fact,  anywhere  afford  very  definite  lines.      Thie 
5th  abdominal  segment  is  much  like  the  4th,  2mm.  wide  (extended)  ; 
there  are  many  hairs,  of  which  two  rows  on  the  intersegmental  sabseg^- 
ment  and  the  row  in  front  of  this  are  fairly  in  alignment.     The  6tli 
abdominal    is    slightly   narrower,   but    otherwise    much    the    sazxie. 
The  7th  abdominal  is  about  I'Smm.  wide,  the  intersegmental  sub- 
segment  narrow,  but  what  is    most  remarkable    is    that   (in    Hbtis 
dehisced  pupa,  a  $ )  it  easily  extends  from  the  8th  and  displays  a 
narrow  border  of  real  intersegmental  membrane.     The  8th  abdominal 
is  about  1mm.,  fairly  uniform  in  surface,  but  with  the  posterior  inter- 
segmental subsegment  distinguishable;    the  hairs   are   here  rather 
longer  than  in  front  and  more  slender,  0'2mm.-0-24mm.  long,  but 
always  ordinary  hairs,  nowhere  any  trace  of  the  vase  (or  trumpet) 
hairs  of  the  larva.      The  9th  abdominal  segment  is  a  dark,  wrinkled, 
narrow  portion,  not  easily  distinguished  from  the  10th,  which  is  repre- 
sented by  the  cremastral  spine,  a  conical  piece  l*5mm.  broad  at  base, 


and  inaccurately  (in  dorsal  view),  say  four  rows  of  four  each, 
terminal  bundle  of  hooks  (cremaster  proper)  is  a  little  obscured  by 
thehooks  are  closely  packed  together  about  0'2mm.  or  0*25mm. 
slightly  curved,  and  ending,  each,  in  a  recurved  portion,  nea 
complete  circle,  but  so  closely  curved  that  there  is  no  central  o 
The  sculpture  of  the  1st  abdominal  segment  was  described  as  i 
verse  ridges,  but  this  obtains  less  and  less  on  each  following 
The  front  margin  (one-fifth  of  segment)  of  the  8rd  abdominal  seg: 
a  series  of  little  pits,  not  spherical  but  rather  cylindrical  hollo 
a  plane  surface  between  them ;  this  obtains  on. the  first  elemer 
4th  abdominal  segment  and  largely  on  the  2nd.   On  the  6th  an» 
dominals  there  is  still  a  little  tendency  at  the  posterior  margin  or 
ment  for  the  plane  surface  to  run  into  ridge-like  form  between 
With  this  in  mind,  it  is  easy  to  persuade  oneself  that  the  rids 
1st  segment  are  really  a  special  modification  of  the  pitted  surL 
a  matter  of  colour,  the  first  few  segments  have,  trapezoidalT 
small,  brown  marks,  that  look  slightly  hollow,  but  probably  ^ 
false  perspective  caused  by  their  coloration,  and  being  free  fr^ 
there  are  one  or  two  similar  marks  more  laterally  placed.     O 
and  drd  abdominal  segments  are  certain  marks,  probably  to 
as  lenticles,  and  traces  of  them  exist  on  other  segments '      ^ 
little  further  out  than  the  presumed  position  of  tubercle  ii '      *" 
front  and  one  on  the  back  portion  of  the  segment ;  the  posW 
most  typical,  and  is  a  raised  brown  mark  with  raised  dark  sh 
narrow  from  front  to  back,  longer  in  line  across  the  segme 
a  lateral  view,  the  spiracles  are  not  dissimilar  to  tb 
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_^  Arger  (about  ]'6mm.  loDg,  0'04mm.  wide)  and  d 

SS^.S.'  The  inteTBegmentAl  aubse^ent  is  very  marked 
" '^^bdomiual  segments.      Hairs  are  numerous. 

—  li  entirely  pitting.  Small  lenticles  (like  spirw 
,.,^  of  tbe  actual  ones)  exist  on  the  Sth,  6th  and 
l^^uo  posterior  margin  of  segment,  at  about  horizo 
Pjttfepect  shows  the  dehiaoence  separating  antennse  f 

r  about  two-thirds  of  their  length  ;  the  appenat 

kled  transversely ;    the  free  portion  of  probo 

to  looli  like  a  rat-tailed  file  or  a  screw  with 

^9  do  not  anastomose,  but  are  complete  circles, 

filolf  were  not  in  contact  with  the  other ;  in  fron 

"  segment  the  wing-margin  does  not  reach  beyi 

ad  snbsegment,  but  the  extreme  apex  of  the  wini 

iradnal  spreading  of  the  hind-margin  but,  as  a  se 

zz—^i.v*'^'''  ^^8^^  ^^'^  ^^^  ^^  subsegment  (the  intersegmer 

'g|>GSGlK«  these,  about  l-2mm.  of  the  8rd  tarsi  appear, 

— g.^^i^  nearly  2mm.  more.     The  lappet  seems  to  be  fom 

y^'^i  Jm^^>he  hind-margin  being  held  back  by  the  leg  scai 

.■^^^'.yOtb  several  small  circles  (lenticles);  a  similar  sc 

'^Sf^jt^xB  on  the  5th  abdominal  segment ;  on  the  6th,  il 

—  miiTmw-.t^^-w  -^^V^  "^  °^^  ^'^®'  ^^^  ^^^"^  more  pronounced  on  1 

B SC'aU^^^^tj^^j^'leii tides  occur  ventrally.    The  sculpture  is  chie 

!.«%.-<SP5©:  :'^:k;^^g,r£ation  IB  visible  between  the  8th,  9th  and  1( 

'.^^B-    On  the  middle  line,  immediately  behind  the  ' 

'^ng-itudinal  impressed  line,  rather  faintly  mark 

ifi,  after  an  interval  (aboat  0-15mm.),  a  longer,  we 

^;  line,  darkly  coloured  (about  0'4mm.) ;  then,  af 

^'surface  bends  dorsally,  and  has  a  deep,  weli-marl 

'•^>rom   the  dorsal   half  of  the   segment)   arises  I 

i*^f  much  the  same  fluted  and  ridged  aspect  on  t 

t^^(ecurring  to  the  wings,  they  have  round  their  hii 

"S^in  (0'6mm.),  marked  off  by  "Poulton's  line,"  wh 

up  the  costa  (2mm.},  and  along  the  inner  margii 

_  jite  the  2nd  abdominal.    A  point  that  is  notewor' 

■le  of  the  wing  is  on  the  abdominal  incision  2-8,  i 

.^^^■^^ing:,  passing,  before  disappearing  beneath  torewi 

'M^&»f  8rd,  curls  round  the  anal  &Dgk  of  forewing.    1 

^^*i^  of  anal  angle  in  Ehopaloceroas  pupte.     In  ob 

(Anally  opposite  abdominal  incision  8-4.   The  veins 

i^»»sed  ?)  lines,  but  veins  beyond  vii  or  viii  are  loE 

'*^  from  pupa-case,  the  larva  of  which  was  picked  « 

n  which  the  butterfly  (as)  emerged  some 

jaa).     The  slender  pupa  is  about  nmm.  long ; 

loom,  whilet  the  other  parts  of  the  body,  the 

'  ered  with  a  mildewy- looking  exudation.     Tt 

e    middle    of   the  wing,    a  marked  longitut 

formed  the  black  androconial  streak  of  the 

-  About  19uim.  long.  The  head  rounded; 
''^iuen  ■       the     abdomen    cylindrical    and    tape 

^mr^l^.  ^n&l    point  furnished  at  the  extremity  wit 
jp^,««tral>«'l^!;„  The  he^,  thorax  and  abd, 


:f  ^^^^  spines,  below  the  apirailes  they  occur  ii 


lli„ 
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I  ^3Sl(S«JitiIvol6ne(BowUnd-Brown);  rare&Ddapparentlyovi 

^  'ffiVjB^.897,atSusa(Tutt);  Jul;22Q[l,1897,atUstedsleQ 

fT9Mimtma.89Q,  at  Aal  (Strand):    July  26tb-Aujjii8t  2nd, 
L  Htf'«*9nir^)i«|<i»!^^ugust  Sth-15th,  1898,at  Pr£  St.Didier  (Tutt);  Ju 
r^S'^^^^iW'**  1^89'  *'  S"^'*  (Rowland-Brown);  July  27th-Augi 
F^Wi^^,2J^(^ion  ;  August  8tb-15th,  at  Evol^ne ;  August  12th, 
1^rS,@t^V!cgin  and  on  the  Bricolla  alp ;  August  16th-20th.  18{ 
feffiiWEOS^fi'lSl^fi/^ily  Bt^<  1^^^<  ^^  Sierre;    very  abundant,  Augi 
nS?n^jH^'i*B.'^  (Wheeler);    July  23th-AiiguBt   7th,   1900, 
"*-^  ■"*"*■'■**  "llh-ieih,    at   AbriSs,    August    20th-23rd,    1900, 
tgb)  ;  July  leth-AugUBt  5th,  1901,  in   the  Cevenr 
81  July  SOtb-AugnstStb,  1901.  at  Torre  Felljce,  c 
|H^-18tb.  1901,  at  Bobbie ;  August  lSth-22nd,  19< 
Ikuguat  7th-30th,  1901,  in  the  Swiss  Alps  (Keynef 
^ermatt  (Moss) ;    July  19th,  1902,  at  B^risal,  wi 
h,  1902,  on  the  Simplon ;    Angust  4tb,  1902,  i 
ffflSj'gr^l^'S'^adon);    August  10th,   1902,  at  Megeve;    Augu 
Sn*IP.V^Pv3Ka9B|  Cbaiuontx  and  Argenti^re;    August  17tb,  abo' 
P  VJSA9|u8t  18th,  1902,   on  the  Ur^vent,  to  almoet  7000i 
^^~sb:>30tl,  1902,  small  and  rather  dull,  at  Vallorbe  ;  Augu 
tr*"€la*W'lipery;  July  19tb.  1908,  at  Bfirisai  (Wheele^;  Ju; 
i<g,  if  gl^ie  (Rowland- Brown);  July  28th,  1908,  at  UseipDi 
[tj^t^EvoI^ne  and    Arolla ;    July  80th-August  12th,  i 
".^5th,  between  Evolene  and  Useigne ;    August  17tl 

J:  Mer  de  Glace  ;  August  18ch,  1903,  at  Cbamonii 
1st,  1904,  on  the  Grand  Sal^ve;    August  Sth,  14tl 
^1]^:  6tfa-14tb,1904,  in  the  Saas-Thal— Hiiteck,  Balei 
(Si|]i[tid  toSaas-F^e,  and  Saas-Grund  toMattmark ;  Augu: 
{.gOfS^isp  valley,  between  Stalden  and  Zercnatt ;   Augui 
&r^n  Zermatt  and  the  Schwarz  See  (Tutt)  ;  July  21a 
:'fi£.l|;t|i'»^l-Barouk    (Graves)  ;     June    19Lh-23rd,    1904,    i 
Sf#^a|';«Cfuly   14th.    1904,    at   Mendel;    July    lOth-Augu 
"  -— -^"^j|&«nch  Pyrenees  (Rowland- Brown) ;  July  29th-81f 
"pt-Aix ;     August    Srd-6th,    at  Bourg   (St.   Mauno 
Pr6   St.  Didier,  Courmayeur,  and  the  Val  Vto 
between    Val   Tournanche   and    Breuil ;    Augu 
August   22nd,    in    the    Val    Anzasca    (Tutt 
in    the   Eanderthal  (Tetley).     Bkitish  bbcobd 
,_  '^66,    August    14tb,    1866,    at   Hollingbury    Com 
^-ciigust  and  first  week  in  September,  1862,  at  Ayl 
.SuSVuflt  10th,  1866,  August  2lBt,  1896.  at  HollJngbi 
'^  ^guet  4th-18th,  1878,  at  Boshill  (Whittle)  ;  Aug 
■SiSeiiiiens  taken  atDanbury  ((„(«  Fitch);  August  2e 
,.  ^iotittle)  ;   August  4th-7th,  1890,  at  Chianor  (BpiUi 
l'.i:Srfianmore  (Oldaker);  August  20th,  1892,  pleoti 
■'^*-,    at  Boxhill  (Waldegrave)  ;  August  4  th,  1892 
idford    (Bankes);   July    6tb,   1898.  at  Wend< 
,d    1893,  at  Cuxton  (Tutt);  July,  1894,  plent 
'.fc'ox.)  ■     Ji^ly  9th-19th,    1894,  on  Canford  H( 
.«iSrd    1894,  at  Park  Down;  August  27tb,  1894 
r^-,  ry    coioatoo  and  early,  July  28rd,  1896,  in 
i^aTcover)  ;     very  abundant  on  the  downs,  August 
*-K»ding  (Hamm)  ;  August  3rd,  1896,  at  Rea. 
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(Butler);  Ausjust  2nd,  1897,  at  Shere  near  Dorking  (Tremayne); 
August  2nd,  1897,  at  Reading  (Butler);  not  common,  and  late,  August 
6th,  1897,  in  the  Guildford  district  (Grover) ;  common,  first  week  in 
August,  1897,  on  the  Berkshire  downs  (Clarke) ;  August  Ist,  1898,  at 
Reading  (Butler) ;  July  29th,  1899,  at  Betchworth  (James) ;  August 
8rd,  1899,  in  the  neighbourhood  of  Kimble  (Rowland-Brown) ;  August 
7th,  1899,  rather  worn,  at  Reading  (Butler);  August  14th,  1899, 
somewhat  worn  in  the  Gloucester  district  (Davis) ;  between  July  26th 
and  September  10th,  1900,  at  Burgess  Hill  (DoUman) ;  August  Uth- 
27th,  1900,  at  Folkestone  (Pickett);  July  81st,  1901,  at  Reading 
(Butler);  August  8rd-September  7th,  1901,  at  Burgess  Hill  (DoUman); 
August  8rd,  1901,  at  Aldbury  Down  (Barraud) ;  August  23rd,  1901, 
August  27th,  1902,  at  Cuxton  (Burrows) ;  August  4th,  1902,  in  the 
Reading  district  (Butler) ;  August  6th-27th,  1902,  at  Burgess  Hill 
(DoUman);  August  9th,  1902,  at  Aldbury  Down  (Barraud) ;  August 
8th,  1908,  at  Dover  (Pickett) ;  July  27th-80th,  1904,  on  Ranmore 
Common  (Oldaker) ;  August  Ist,  1904,  at  Aldbury  Down  (Barraud); 
August  10th,  29th.  1904,  at  Cuxton  (Burrows) ;  August  14th,  1906, 
just  out  in  the  Gloucester  district  (Davis). 

Habits. — The  rapidity  of  the  flight  of   U.  comma  is  sufficiently 
remarkable;    it  skips  rather   than  flies  from  flower  to  flower  with 
surprising  speed  and  agility,  rarely  resting  on  leaves,  drawing  up  its 
wings  rapidly  and  then  darting  off  with  the  utmost  despatch.     Some- 
times it  chooses  the  ground  on  which  to  rest,  and  is  then  difficult  to 
see,  whilst  it  is,  with   Hespena  alveus,  Polyonimatus  damon,  P.  corydont 
etc.,  attracted  to  the  wayside  runnels  in  the  Alps,  drinking  there,  or  at 
the  muddy  patches,  with  such  evident  gusto  and  forgetfiUness  that  it 
then  becomes  an  easy  prey.    It  was  in  particular  abundance  at  the 
dirty  puddles  and  around  the  springs  at  Evol^ne  in  August,  1899,  and 
at  Simplon  the  same  year,  revelling  in  the  hot  steam  rising  from  such 
places,  and  from  any  damp  bank  that  faced  the  midday  sun.    At 
Cuxton,  it  particularly  loves  to  sun  itself  on  the  capitula  of  a  bright  red 
dwarf  thistle  that  is  abundant  there.     The  imaginal  habit  is  to  come  to 
rest  suddenly  on  a  flower  with  its  wings  over  its  back,  and  it  will  keep 
this  position  sometimes  for  a  considerable  time.     On  the  other  hand, 
it  will  occasionally  drop  its  wings  almost  at  once,  edging  round  so 
that  the  sun  falls  fully  on  its  back,  exposing  its  forewings  to  the  sun. 
It  usually,  however,  only  depresses  its  forewings  at  first  very  little, 
and  drops  the  hindwings  but  a  little  below  them,  in  no  wise  approach- 
ing  the  horizontal,  but,   after  a  time,  it  drops  the  forewings  to  a 
considerable  distance,  at  the  same  time  lowering  the  hindwings  still 
more,  until  they  are  nearly  as  horizontal  as  in  the  Thymelicids,  and 
lower  than  we  have  ever   noticed   them   in    Augicides  sylvanus,     H 
disturbed,  it  suddenly  raises  its  wings  and  darts  off,  sometimes  to  a 
considerable  distance,  usually  taking  up  its  position  on  a  flower,  of 
which,   those   of    various   species  of  thistles   (Carrfuiw),    Centaurea, 
Hieraciaj  etc.,  are  the  most  frequently  chosen.     Constant  notes  that  it 
affects  flowers  of  buckwheat  around  Autun.   The  males  are  pugnacious, 
attacking  not  only  other  individuals  of  their  own  species,  but  also  driving 
off  any  other  species  that  dares  to  approach  too  closely  to  its  own  chosen 
flower,  to  which  it  will  sometimes  return  again  and  again  if  not  dis- 
turbed by  the  observer.     When  asleep,  the  wings  are  drawn  right  up 
over  the  back,  and  there  is  no  trace  of  a  horizontal  position  being  taken 
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f.     .        »  .  flnonr  in  fine  weather, 
Ride,  well  una.rlh.»t»l»™'»         jj   t,„t,  ita 

ailHisn.   B"'''«°'"°!';    t  .nJsoiUet  noteB thai, .■ 
'■ato  ™t  .tsell  «P»n  th.  «^"«  ^  „„„i  speeimen, 
■    Bntlet  mys  th.l  "•  »» X°|„t  emerged,  m  th 
■^^  their  ™g.,  »a  S'S  "'»  >  >■'»"»'  ""'' 
'he  im»go  i»  oIle»  '"'t '"i-joiiiiniil  inoi.ions,  »n 

itself  »««™"C„™o  »  «11  »  "■»  "«''• 
•  the  thor.%  .na  '""S.^'  „  be  oonfined  to  ch.ll 

;Wn,  the  »i1°'"LTc.3i"ly  l""''  •l»<.»a»l!  ■> 

hiUs,  and  to  be  e^'=*'^.';  /f„  „Wj33  or  in  ronjr 

."iill.  .nd  downs  i»  »»^»'  j'Sk  in.  1 

chalky  lo<S">f  ■  'j'-'dutriot    (BpiUer),   on    tb 

,T.tt),    Wend^er    i'"  ™  „,l  jj     „„„.^. 

^.■o    downs    at    =""«    °        ,bont  lOOyds.    .qaai 

^Sicular  patob  at  B"""^^       (Eotbsobild).     0 

-^  """  ""J  ''"'xoBed'ngy.bnn'lan'.""™'??' 
i|;*0  »o™  P'r"'.'  ?  V,,  me  trom  the  hot  lowly.t 
SS  Alp.  °'  •^".".l  toJrrneadow.  ol  the  high. 
:§^oat  l»»°*'°'iS.Tir»bonndsat  almost  . 
•'H   lact,  onthe  cont.nent  j|^,j„„,, 

,-Sig  a'>™'yA*°&o«    SS-  elevation,  roachin 

teXtb^':iSUo.b.'^»*r°  .-"^-i; 

rKon  on  '>.«  ^.gb;.t  ..P^.  «  :L  ^MrX.a 

a»»'°'"^ell  «  on  all  tb.  gr...y  flat,  ol  lb.  low  ' 
■Ul*  "  M„u"  attribution,  and  the  dileren' oj" 
l3c  """""'w  li  imagined.  From  th.  sanSJ  W™ 
3  Bcaro'ly  1»  ™  "sibei.a,  „d  th.  .ob->'*° 't 
Kiif  ■>'  °?;or.nt.in»  of  lb.  Sierra  N.«ad|» 
«^,  to  the   ">o»°'       ,^,  i„,  io<,nin.  of  Sl»» 

'Sicily   •»V,SVmor  and    Per.ia,  oP  *' 
-»^    "-T^cenwll    iV.i.  to  a   height  r»W<'; 
jSiO"    °        Vialifornia,    and    aoros.   the   co" 
S.i"«    %    ^ve     b.b.lat.    aifierent    onMg 
.>^-S•«S      Will     B'  .  ■    ,  for  ft  moment,     lo  *^.      ,v,, 
Sj^^e'  possibil'?'««iJ°„  ai^mp    meadows,  .n  tb 
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as  A,  sylvanus,  but  on  lighter  soil,  also  on  steep  dry  places  at  Ratisbon 
(Schmidt),  extends  to  a  great  elevation  in  the  Salzburg  mountains, 
but  is  very  abundant  in  the  plains,  and  more  widely  distributed  tbiaii 
A.  sylvanun  (Nickerl),  from  the  lower  part  of  the  Inn  valley  to    the 
region  of  the  alpine  meadows  around  Innsbruck  (Weiler),  and  from 
the  plain  to  the  snowline  throughout  the  Tyrolean  Alps  (Heller),  in  the 
U!ufemoor,in  Mecklenburg,  at  thistles  (Tes^mann),  common  in  meadows 
near  woods  in  Bohemia  (Nickerl),  in  meadows  neai^  woods  at  Crefeld 
(Rothke),  on  the  border  of  the  Wulfsdorfer  pine  wood  in  Mecklenbiir^g^, 
at  scabious  flowers  (Tessmann),  common  in  meadows  bordering  woods 
in  Nassau  (Bossier),  in  clearings  in  woods  near  Hanau  (Limpertj,  in 
openings  in  woods  and  on  heaths  in  Oberhessen,  in  grassy  places  in 
woods  and  in  meadows,  in  Waldeck  (Speyer),  in  sunny  grassy  places     / 
in  woods,  on  hedgebanks,  etc.,  around  Giessen  (6 laser),  prefers  diy 
sunny  grassy  places  and   openings  in    the   woods    of    Mosigkauer 
Haide  in   the  province  of   Saxony  (Amelang),  everywhere  common 
in    meadows    in   Posen    (Scbultz),  common    in    meadows    and  in 
bushy  places  in  Silesia  (Doring),  and  in  meadows  near  woods  ani 
grassy    places  near  Dresden   (Steinert).      Mrs.    NichoU    says   tb 
this    species    is    common    throughout    British    Columbia,    in 
clearings  in  the  forests,  the  examples  here  showing  no  variation  f 
European  specimens,  except  that  they  are  rather  smaller  and  d 
than  south  European  forms,  and  very  like  some  from  Norway. 

British   localities.  —  Quite   unknown   in  Ireland,  Scotland 
Wales.     Berks:   Burghfield  near  Beading  (Bird),  Reading  (Hamm). 
Aston  Clinton  (Crewe),  Halton  (Greene),  Kimble,  generally  common  on  Chi^ 
Hills  between  Prinoes  Bisborough  and  Wendover  (Rowland -Brown),   Wei 
district  (Spiller),  Aylesbury  (Bayne),  Drayton  Beauchamp  (Hothscnild) 
bridoe:  Newmarket  Heath  district  (Bond),  Fuibourn,  Newmarket  (Brown),  G^  ^^^ 
Park  (Af orris),  Devil's  Ditch  ( Jeny ns) ,  [near  Ely  (Archer) ,  very  doubtful]  /c 
(Crisp).      Devon:    Sidmouth   (Majendie),  rare — Plymouth,  Exmouth    ( 
near  Exeter,  rare  (Parlitt).     Ddrskt:   Wimborne,  Blandford  (Bankes),       x.  AWVl 
Rings    (Dale),    Hambledon    Hill    (Fowler),    Gussage,    between    Bland£^\^t3iu 
Wimborne  (Ward),  Sherborne  (Douglas),  Bournemouth — Canford  Heath  (B" 


(Harrison),    Cheltenham   district   (teste   Edwards),    Pamswick   (Merriix)     ^''"*«» 

(Stephens),   Great  Witcombe  (Newstead).      Hants  :   on  hills  round  "^*-^^'^?* 

(Hewett),    Farley    Mount    (Johns),     Portsdown    (Buckler),     Kimp 

Petersfield  (Moncreafif),  Lynahurst  (Cox),   Paulsgrove,   Portsdown  E 

Herts  :     Tring    district  —  Aldbury    Downs    (Barraud),    Roman    R< 

bury    (Stockley),    Dancers    End    (Rothschild).       Kent:     not    coi 

south-east  of  Kent  (Freke),  fairly  plentiful  but  very  local  at  Heme    _  _ 

Chatham    (Tyrer),    Cuxton     Downs,    Paddlesworth,    Boxley    War-xecT^'i^^^^^^^^ 

Folkestone   (Pickett),  Dover  (Tutt),  Boxley   Hills  near    Maidstor^^i    lev  "^ 


rmeredistrict.near  the  Ferry  Hotel  (Moss),  iim^  *^  (Butler). 

Heath,  near  Ealing  (Harris),]  Kingsbury,  Old  Oak  Common  (GoA  ^®*^  •  [HanweJl 
Swaffbam  (Atmore).  Northampton:  Barnwell  Wold,  Ashto^^V*^'  Norfolk: 
Bullnose  Coppice  (Bree).  Oxford  :  Chinnor  (Spiller).  Somi«^  >Vo\d  {Morris), 
local  (Hudd),  Weston  (Vaughan),  Brockley  (Last).  Stafpori:^  «  r^*  scarce  a-iid 
specimen  only  (Freer).  Suffolk:  very  local,  Newmarket  H&^tV/^  ^^^^^'  single 
buRHET:    Dorking,   Ranmore  (Oldaker),  Riddlesdown  near  G^lJ^^   ©tc.    (iirown). 


SussKX  :     Burgess    Hill    district    (Dollmiin),    East    Susse>c:      '^l^""^!!      (G<^^*-™'')- 
Brighton,      Lewes,      Polegate,      Eastbourne,      Mailing      ^^\\\  /     comn  on— 

Hollingbury    Coombe    (Buckler),    Bible    Bottom,    Cliff    Hi  ^kJV     it  ^  -:.      (Jenner), 


^''%.. 
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— ion   on   Baliabory  Plain   jCfirr), 
Utorpe    (Statber    Unu    Hewett), 

,  near  HuU  (UtU  Dole). 

jgion,  except  Mauret&nia  and 

Jnited  States,  Pacific  States, 
Canada,  (rom  Vancouver  to 
leaiTl).  Abu:  C«ntral  Japan 
.rsk  (liiihl).  Siberia— Ost-3ajan 
«n  (Biibl),  northwest  Himalajaa 
Asia  Minor^Amoaia — top  ol 
Bemd-DaRb  (Delagrange),  etc. 
fibuted  (Hotaer),  Oalicin.  (Oai- 
Sen  [ten  berg  IFritgch).  Moravia, 
'oppau  IFritscb).  Upper  Aastria, 
I,  Lower  Austria— Vienna  (RoBeil, 
alzburg(Richter),  Tyrol,  lowlands 
erdistiict.Bozen.TrientiDolomite 
ler  district  —  Tienzine,  Mauera 
it,  Taufers  (Wailer),  Enna  district 
iDser-Joeb,  Obergurj;!,  Knutten, 
,  Order  district,  Qastein  (Eiihl;, 
Bt.  Jnkob  (Fritsch).  Wolrsbera, 
ml  (Mann),  Slavonia-Lipnik, 
ibel).  Hungarj^Biala,  Kaaohau 
icbolponl,  Fiintkirohen,  Friesach 
.gne  St.  Pierre.  Mona.  very 
ear  Haati^re  (HaRge),  Dinant 
Lambillioo),  Rochefort  (Carlier), 
a  la  Lesse,  common  (Bodartl. 
IB),  Trebevic  (Bebel),  Trescaviea 
EiBTSHN  RoDMELLk :  Dear  Sophia 
I),  Ruatscbufc,  Slivno— Bjela,  rare 
n  (Lnff).  CoRBicA  (Kollmorften). 
Houtb  and  Boutb-eaat  (Lampa) — 
'aiMcE:  tb  roug  bout  locally  (Tutt), 
>  St.  Malo.  Monterfil  (Oberthiir  , 
rche  (Dupont),  Elbeut  (Coulonj, 
1,  Lardy,  VoBges  (Beice),  Douba — 
(Mouliers),  Aobe — Lea  Bioeys, 
n),  Manche  —  near  Cherbourg 
t),  Auvergne  district —  For*t  de 
mbon.  Le  Lioran  (Sand),  Loz^re 
gouttme  (Dnpuy),  Loir-et-Cher 
ir-Aii.Bourg  St.  Maurice.  Aodecy, 
Oironde(Browii).  Aude(MabiUe), 
Lips—St.  Michel,  Le  Lautaret 
Alpea— lAroha,  etc.  (Tutt),  Digne 
et(ObaTlbiir),Pierremte-NeBUIaB 
-Ble.  de  VenanBon,  St.  Martin 
ja).  Maioe-et-Loir  (Boy).  Haate- 
'^^api^SOiSPonna  (JTionnet).  IWraogne— Quejaac  (Tarol).  Gironde— 
^^"2>"^V!9»-y,  Oeriiant  ;  Prussia,  common— Basten burg,  Inaterburir 
;o^^tiz,  Tilait,  Rauschen,  Waroicken.  Capornsche  Haide 
iliOwenhagen,  Tapiau,  Wehlau,  Norkitton.  Beynuhneri' 
luittainen.  Mohrungen.  Oalorode,  Gr.  Bertung.  Dantzin' 
everywhere  (Paul  and  Ploli),  Mecklenburg— Neuetre lit z' 
Ichmidt),  Liibeck  (Teaamann),  Schwerin.  Parchim  {Gill- 
gohleswig-HolBlein,  etc,,  not  rare— Eotin  (Dahl).  Ham- 
jaeieti).  Heligoland  (Dalla  Torre),  Hanover— Bro men 
r»cbleidtl,    Hanover    (Beinholdj.    Oanabruck,    Hameln, 

[ordan),      Brunswick,     etc Brunswick,     Wolfanbvittei 

Qoedlinburg  (Jordan),  Unterhara  (Gillmerj.  West- 
HSiter  (Jordan),  Rhine  ProvinoeB— Crefeld,  Aix 
Blberfeld  (Weymer),  Neuenahr  (Maassen),  Hobs* 
(BOealer),    Oberurse]    (Fucba),    Hanau    (Limpertj 


190 


BRITISH   BUTTEBFLIES, 


Vogelsberg,  Giessen   (Glaser),   Frankfort-on-Main    (Koch),    Gassel    ^orgmann), 
Waldeck  ^Speyer),  Kotenburg-on-Fulda  (Jordan),  Biedenkopf  (Jager),  Thuringia — 
in  the  plains  and  hills  (KrieghofF),  Erfurt  (Eeferstein),  Budolstadt  (Jordan), 
Saxony — Zeitz-on-Elster,  Knittelholz,    Ossig   (Wilde),   Halle   (Stange),    Desaao 
(Bichter),  Cothen  (Gillmer),  Miihlhausen,  Naumburg,  Kordhausen,  Sondersh&usen, 
etc.(JordaD),  Brandenburg,  somewhat  common  (Pfiitzner) — Berlin  district  (Bartel), 
Kieaemeundorf    (Dadd),    Frankfort-on-Oder    (Kretschmer),    Posen  —  throughout 
(Sohultz),  Silesia — Brieg  (Doring),  Beinerz  (Standfuss),  Trebnitzer-Gebirge  (Nohr), 
Upper  Lusatla  (Moschler),  Sprottau  disirict — Oberlesohen,  etc.  (Pfitzner),  Saxony 
— Dresden  (Steinert),  Saxon  Upper  Lusatia  (Schiitze),  Freiberg  (Fritzsche),  Chemnitz 
(Pab8t),Leipzig(Speyer),  Bavaria — Begen8burg(Hofmann), Munich  (Kranz),  Augs- 
burg (Freyer),  Aempten  (von  Kolb),  Wiirttemberg,  throughout  (Seyffler),  Badeo 
throughout  (Beutti),  Alsace  (Meess),  the  Palatinate  (Bertram).   Greece  :  Paroassos 
(Staudinger).   Italy  :  Lombardy  (Turati),  Piedmont — Courmayeur,  Pre  St.  Didier, 
Yal  V^ni,  Susa,  Torre  Pellice,  Au  Pra,  Bobbie,  Val  Tournanche,  Cogne,  etc.  (Tutt), 
Certosa    di    Pesio    (Norris),    Pistoiese    Apennines    f Verity),    near    Bosoolango 

S [orris),  Tuscany — throughout,  Abruzzi,  etc.  (Stelanelli),  Sicily — Osimo  (Spad&), 
adonie  Mountains  at  1600m.,  San  Martino,  Fartenico  (Struve),  Fuligno  (Zeller), 
Geraoe  (Calberla),  Spezia  (de  la  Garde).  NETHESiiANDS  :  very  rare  (Snellen),  Breda 
(Heylesrts).  Bouhamia  :  generally  distributed — Valeni,  Dulcesti  ^Caradja),  Qruina 
zesti  (Fleck).  Bubsia  :  Baltic  Provinces,  throughout  (Nolcken),  Caucasus  distri* 
(Bramson),  Dorpat,  St.  Petersburg,  Moscow,  Kaluga,  Kasan,  Gorki  (Biihl),  Lo^ 
Volga  district,  Ba6chkiria,  near  Sarepta  (Eversmann),  Derbent  (Biihl).  Soak: 
NAViA :  Sweden,  throughout — Lapland,  rare,  etc.,  Norway — south,  also  Dor 
Finmark,  Hunneberg  district  (Lampa),  Sopnes,  Kaafjord,  Nordreisen,  CV«^ 
Hoegsto^,  Aal,  Ustedalen  in  Hoi  (Strand),  Talrig,  BoBsekop(Zetter8tedt),  Bom 
near  Staeplaten  (Jordan),  Pier,  Fron,  Gudbrandsdal,  Tyldal,  Jerkin,  Kongi 
Nystuen,  Bomsdal-Naes  (Siebke).  Sebvia  (Lazarewitsch).  Spain  :  Sierra 
(Bambur),  Barcelona  district  (Martorell),  Cote  de  Huejar  (Graslin),  T 
Albarracin  (Chapman),  Bilbao  (Bossier).  Switzerland  :  common  and 
distributed  (Frey),  Bhone  Valley  —  Sierre,  etc.,  Berisal  (Wheeler), 
Valley,  Val  d'H^rens — Useigne,  Evol^ne,  Villar,  Haud^res,  AroUa,  Saaa 
Stalden,  Hiitock,  Saas-Grund  to  Mattmark,  Saas-F^e,  etc.,  Visp-Thal— B  __ 
Zermatt,  etc.  (Tutt),  Val  d'Anniviers  (Bowland-Brown),  Biffelberg  (SheldonX  ^ 
p^ry,  Vallorbe  (Wheeler),  Macolin  (Lowe),  above  Gletscher  Alp  (Rowlancl^  "^^ 
Boseg  Valley  (Nicholson),  Oberalp  (Chapman),  Pontresina  (Lemann), 
Bergiin,  Ponte  (Biihl),  Berne  —  Kanderthal  (Tetley),  Mount  Chem: 
Martigny,  Var6ne,  Lo^he,  the  Gemmi,  Aletsch  Forest,  the  Grimsel,  M^ 
Schallberg,  the  Gomer  Grat,  etc.  (Favre),  the  Pfynwald  (Bosa).     Tur 


Family :  Cyclopidid^. 

This  fiimily  is  a  very  comprehensive  one,   and   appears    to  fall 
into  at  least  two  important  subfamilies  on  neurational   cbaractei% 
according   to   Watson,   viz,   (1)   Trapezitinae,   (2)    Cydopidinae.     The 
former  is  the  Trapezitae^   and  the  latter,  the  Cyclopidae    ot  "Hi^Vm^t 
{Vei'zeidmissj  pp.  111-112).      The  former  is  diagnosed  in  the  itaagmal 
stage  by  Watson,  as  having  "  Nervure  6  of  forewing  slightly  nearer  to 
6  than  to  4,"   whilst  the  latter  is  noted  as  having  '*  ^Nervure  6  no\ 
nearer  to  6  than  to  4,  usually  distinctly  nearer  to  4  tha»Ti  to  6."       The 
latter  is  then  divisible  into  two  ver}^  characteristic  tribes :    (^1)   'WitYi 
epiphysis    on   fore   tibiaa   present — Awblyacirtidi,    (a^)     The    epiphysis 
not   present  —  Cyclopididi.      The   latter   contains    oi3X    c^V\aracterist\c 
Palsearctic  genera — Heteiopterus  (type  morpJteus)  and^  C\|clopidcs4  ^TS® 
palaemon).    In  the  Cyclopididae,  the  ^  has  very  rarely       a  discal  a\J\gai^exi 
the  forewing,  but  frequently  presents  glandular  patch^^-^  or  tufts  of  bair  on 
the  wings,  whilst  there  appears  never  to  be  a  tuft  c:>f  hair  on  the  tibiae 
of  the  hind  legs ;  the  epiphysis  on  the  tibi®  of  th^     iton\.  \e^,  and  the 
median  pair  of  spurs  of  the  tibiae  of  the  hind  leg^^  ^^e  «Aao  aame\.\m«8 
wanting,  a  remarkable  character  in  this  superfa^n^siily.     The  Iann\y  Sa 
confined  almost  entirely  to  the  Old  World,  a^^^jhou^h  some   of  ^be 
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range  in  the  Palearctic  and  Nearctic  arei 
under  the  name  Pampkilinae,  Beet.  A, 
Soc.  Und.,  1898,  p.  69),  as  follows  : — 

imed.      I 

., ,  ,   .  tforelibia 

two  Australian  forniB.]    The  palpi  have  the  third  jo 

LOUS,  in  some  few  geoera  long  and  slender,  in  thesi 

porrecled  horiionlairy  in  front  o[  the  face.       Forewi 

than  two-thirds  the  length   of  cosla  ;   nervupe   5   eiigh 

eicepl  in  tome    aberrant  Australian  formB,   in  which 

:      Hindwing  never  witli  a  conspicuous  tail  or  tooth,  thou 

t  lobate  ;  nervure  5,  never  well  developed. 

Subfamily:  Cyclopidiii«. 
Tribe :  Ciclopididi. 

ftaiaing     our     representative     Falffiarctic    gene 

-fclopi'lex)  ia  tabulated  by  Wataon  as  follows^ — 

Jp*)^jj||itig  not  nearer  to  fi  ihan  to  4,  usually  dielinctly  nearer  lo 

"•  -^S  -.^^?i^te«>B  on  fore  tibiw. 

^:^::^^€p^ie,  short,  less  than  half  the  length  of  the  cosu. 
'  •  '         i^^^^^ein  1 1  of  forewing  Free. 

J'mt''Sue.  CInb  of  antenna  arcuate,  tip  acuminate — EuMEsfA.  Kel< 
(Type  aemiargftata.  Feld.) 
•ftMSi-  Club  of  anieniut  straight,  tip  blunt. 
'T'  /■  ^^'°  ^  °^   forewing  well  before  end  of  ccL  ;   vei 

t  nearer  lo  bai^e  of  wing  than  to  end  of  cell- 
Heteboptebus,  Dura.     (Type  morjJieus,  Pall.) 
/].  Vein  3  of  forewiuft  immediately  before  end  of  cell 
vein  3  nearer  to  end  of  cell  than  lo  base  of  wii 
-  Ctclopides,  Fahr.     (Type  pniflemon,  PaU.) 
ain   11  o[  forewing  running  into  12— [Watsonl*  nov,  gen 
(Type  metis,  Linn.) 
Ited  by    Speyer  (foil.  KiU.,  x.,  p.  150)    as   bein 
Far    as    the   Paliearctic    genera  are   concerned,  i 

of  the  tronl  legs  wanting.     Club  of  antenna  elongate-ovi 

■Rightly  curved.     Apical  joint  of  palpi  conical,  proiectin 
"bite  anned  with  spines,  at  least  the  middle  ones.      Abdomi 
id  thorai  untied,  the  posterior  wings  uplifted.    Male  withn 
a,  and  the  tuft  on  the  tibite. 

larval  descriptions,  we  have  frequently  referred 

3S  called  "  lenticles,"  which  are  found  in  this  sta 

i^a  it  was  in  mandan,  one  of  the  American  forms 

■   tbese    were    first   noticed,     we    may    here    a 

lereon.       He  notes  (Can.  hint.,  xxi.,  p.  116)  *!" 

u.tiaous  disks,  which  appear  to  be  tricbotiies 

ipinion    formed  on  the  fact  that,   in  one  spec 

occurred  in  two  instances,  instead  of  these  dis 

)  adds  that  they  are  small  and  difficult  to  examine 

r  to  be  saucer- shaped,  having  a  raised  edge  ;  ! 

ear  vanitoba),  they  are,  in  some  instances,  aim 

i-jMv&<nex  and  /^.  "'!"'''>.  seem  to  be  rather  cone-i.haf 

^1^;  observed  on  the  pupa  of  /'.  ceme,. 

-    .j^."al'P^nus  :     CvcLOPiDEs.  Hiibner. 

i^«3-A- -""SviviwciopW*^  fb;."Vera.,"  „.  no  (1816);  Stpha.,  ■ 
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figs.  6-9  (1841) ;  Stphs.,  "List,**  etc.,  Ist  ed.,  p.  22  (1850) ;  Westd.  and  Hewito., 
**  Gen.  Diam.  Lep.,"  p.  520  (1852) ;  Stphs.,  '*  List,"  etc.,  2nd  ed.,  p.  20  (1856); 
Kirby,  ••  Ear.  Butte.,"  p.  124  (1862);  Butl.,  "Cat.  Dium.  Lep.,"  p.  278(1869); 
Edw.,  "Trans.  Am.  Ent.  Soc,"  lii.,  p.  196  (1871);  Scudd.,  "Syst.  Rev.  Am. 
Butta.."  p.  64  (1872) ;  Kirby,  "Ear.  Butts.,"  p.  64  (1882);  Dale,  "Brit.  Butts.," 
p.  208  (1890) ;  Barr.,  "  Lep.  Brit.  Isl.,"  p.  298,  pi.  xl.,  figs.  1-ld  (1893).    [Papllio- 
Plebeius-]  Urbioola,  Pall.,  "Reise,"  etc.,  i.,  p.  471  (1771);  Fab.,  "SyB.Ent.," 
p.  631  (1776) ;  Sulzer,  "  Abgekiirzte  Ges.  Ins.,"  p.  147,  pi.  xix.,  figs.  8-9  (1776); 
Esp.,  "  8chmett.  Eur.,"i.,  pi.,  xxviii.  (suppl.  iv.),  fig. 2 (1777), p. 822 (1779), pi. xcr. 
(contd.L.),fig.5  (var.)(1787);  p.  14(1796);  Bergstr.,  "Nomenclatur,"  ete.,p.40,pl. 
xci.,  figs.  7-8  (1780) ;  Goeze,  "  Ent.  Beit.,"  ii.,  pt.  3,  p.  112  (1780);  Fab.,  "Spec. 
Ins.,"  pt.  2,  p.  131  (1781) ;  "  Mant.,"  ii.,  p.  85  (1787) ;  Bork.,  "  Sys.  Bescb.,"  i.. 
pp.  183,  286  (1788) ;  ii.,  p.  236  (1789) ;  Brahm,  "Ins.  Kal.,"  ii.,  p.  239  (1791); 
Haw.,  "  Lep.  Brit.,"  p.  49  (1803).     Papilio,  Sohiff.,  "  Sys.  Verz.,"  Ist  ed.,  p. 
160  (1776) ;  Schneider,  "  Sys.  Besch.  Eur.  Schmett.,"  p.  280  (1785);  Don.,  "Brit. 
Ins.,"  vii.,  pi.  264,  fig.  1,  p.  7  (1799) ;  Hb.,  "  Eur.  Schmett.,"  pi.  xciv.,  figs.  475-6 
^  (1802) ;  text,  p.  71  (circ.  1805) ;  "  Larv.  Lep.,"  i..  Pap.  ii..  Gens  E.c,  figs.  Mfl 
(?  foodplant =Ptota^o)  {circ.  1800);  111.,  "Schmett.  Wien.,"  2nd  ed.,  ii.,  p.  147 
(1801) ;  Ocbs.,  "  Die  Schmett.,"  i.,  pt.  2,  p.  219  (1808);  Freyer,  "Neu.  Beit.,"  ▼!., 
p.  52,  pi.  513,  fig.  1  (1852) ;  vii.,  p.  47,  pi.  626,  fig.  1  (1858).     fHesperia-]  Urbi- 
oola, Fab.,  "Ent.  Sys.,"  iii.,  pt.  1,  p.  328  (1793).     Hesperia,  Latr.,  "Hist. 
Nat.,"   xiv.,  p.  124   (1805);    "Consid.   Gen.."  p.   208  (1810);    Leach,  "Edin. 
Encyl.,"  ix.,  p.  130(1815);    Ochs.,    "Die  Schmett.,"  iv.,  p.  84  (1816);  Dalm., 
"  Vet.  Ak.  Handl.,"  xxxvii.,  p.  201  (1816) ;  Latr.,  "  Enc.  M^th.,"  p.  773  (1819); 
Sam.,  "  Ent.  Comp.,"  p.  243  (1819) ;  Godt.,  "  Hist.  Nat.,"  i.,  p.  231,  pi.  xii.,  fig. 
2  (1821) ;  Bdv.,  "  Eur.  Lep.  Ind.  Meth.,"  p.  26  (1829) ;  Meig.,  "  Eur.  Schmett.," 
p.  65,  pi.  XXXV.,  figs.  6a-d  (1829);  Treits.,  "Die  Schmett.,"  x.,  p.  248(1834); 
Evers.,  "Faun.  Volg.-Ural.,"  p.  86  (1844);  Dup.,  "Icon.  Chen.,"  p.  215, pi.  xxxi., 
fig.  91  (?  foodplant)  (1849) ;  Spey.,  "Geog.  Verb.,"  p.  288  (1858) ;  Edw.,  "  Proc. 
Entom.  Soc.  Phil.,"  ii.,  pp.  20-21,  pi.  v.,  fig.  1  (1863) ;  Scudd.,  "Proc.  Best. See. 
Nat. Hist.,"  xi.,  pp.  383-384  (1868) ;  Newm.,  "  Brit.  Butts.,"  p.  171  (1869) ;  Oillm-t 
"Archiv.  Ver.  Naturges.  Meckl.,"  1904,  p.  117(1904).      Pamphlla,  Fab,,  "111. 
Mag.,"  p.  287  (1807) ;  Oken,  "Lehrb.  Zool.,"  iii.,  pt.  1,  p.  759  (1815);   Stpba., 
"  111.  Brit.  Ent.,"  p.  100  (1828) ;  Stphs.,  "  Ins.  Cat.,"  p.  27  (1829) ;  Wood.  "Ind. 
Ent.,"  p.  9,  fig.  77  (1839) ;  Gosse,  "  Can.  Nat.,"  p.  219  (1840) ;  Scudd.,  "Butts,  of 
East.  Un.  States,"  ii.,  p.  1669  (1889);  Watson,  "Proc.  Zool.  Soc.  Lond.,"  p.  89 
(1893);    Kirby,  "  Handbook,"  etc.,  p.  16  (1897);   Stand.,  "Cat.,"8rd  ed.,  p.91 
(1901);  Lamb.,  "Pap.  Belg.,"  p.  263  (1902).     Storopet,  Bdv.,  "Gen.  ct  Ind. 
Meth.,"  p.  34  (1840) ;  Dup.,  "  Cat.  Meth.,"  p.  86  (1840) ;  Dbldy.,  "  Syn.  List," 
p.  2  (1850) ;  Sta.,  "  Man.,"i.,  p.  66  (1857);  Grote.  "Proc.  Sth.  Lond.  Ent.  Soc.," 
p.  69  (1897).    Cartepocephalus,  Led..  "  Verb,  zool.-bot.  Gesell.,"  ii.,  p.  26  (1862); 
Staud.,  "  Cat.,"  Ist  ed.,  p.  16  (1861) ;  Snell.,  "  De  Vlind.,"  p.  84  (1867) ;  Nolck., 
"Lep.  Fn.  Estl.,"  p.  84  (1868);    Stand.,  "Cat.,"  2nd  ed.,  p.  35(1871);  Cut6, 
"  Bull.  Soc.  Ent.  Ital.,"  vi.,  p.  217  (1874) ;  Streck.,  "  Lep./'  p.  69  (1874) ;  Edw., 
"Cat.  Lep.  Amer.,"  p.  49(1877);    Frey,  "Lep.  Schweiz,"  p.  66  (1880) ;  Lang, 
"  Butts.  Eur.,"  p.  366,  pi.  82,  fig.  5  (1884)  ;  Kane,  "Eur.  Butts.,"  p.  149  (1885); 
Auriv.,  "  Nord.  Fjar.,"  p.  38,  pi.  vii.,  fig.  11  (1889);  Bean,  "Can.  Ent.,"  xxv., 
pp.  145-147  (1893);   Riihl,  "Pal.  Gross- Schmett.,"  p.  632  (1895);  Tutt,  "Brit. 
Butts.,"  p.  140  (1896).    HeteropteruB,  Wallgm.,  "  Skand.  Dagf./»  p.  254  (1853); 
Kirby,  "  Syn.  Cat.,"  p.  624  (1871).     Cyolopades,  Hein.,  *•  Schmett.  Deutsch.," 
p.   115   (1859);    Meyr.,   "Handbook,"   etc.,  p.  357  (1895).      BteroDtes.  Edw., 
"  Trans.  Am.  Ent.  Soc.,"  iii.,  p.  214  (1871).  '^ 

This  name  was  first  used  by  Hiibner  {Verzeichniss^  p.  Ill)  for  five 
heterogeneric  species,  and  was  described  as  follows  : — 

Die  Fliigel  oben  gelbfleckic,  unten  zierlick  braun  gezeichnet— Cyclopidw 
tteropea,  Schiff.  (aracinthus.  Fab.,  Htibn.) ;  C.  hrontea,  Schiff.  (paniseus  Fab.  Hiibn.); 
C  Ailvius,  Knoch,  Hubn. ;  C.  metis,  Linn.,  Cram. ;  C.  coras^  Cram. 

In  1884,  Stephens  restricted  the  genus  to  panhcus  Fab.  and 
sylnns,  Knoch,  but,  subsequently,  in  1860,  fixed  the  type'as  panisctUt 
Fab.,  which  was  confirmed  by  Westwood  and  Hewitson  in  1852! 
The  later  name  of  Carterocephahis,  created  by  Lederer,  to  replace  the 
preoccupied  Sti'wjx's,  falls  as    a  synonym  of    Hiibner's    much  older 
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type   {pa! 


Fab.,  ,,ai<i™'o«,  PailaB).     It  i 

follows: — 

,(alf  the  length  o£  the  foremngs  with  elouRote  ovoid  clu 

I  slender,  conical,  moderately  acute,  quite  concealed  liy  tl 

Body  moderawly  roliuBl,  with  thickly-haired  ( 

^  ...   .)  abdomen.    SSirface  of  the  winga  more  hairy,  wil 

:sk  of  Rtitl  longer  and  thicker  prominent  bairs  along  tl 

.-.._■  .....      of  tjig  hindwings— pnlnf""!.  Pall. ;  nilrii: 

^  9  '^iWP''''  extended  by  Watson,  who,  under  the  name  < 
'Sj*§#W85'ttB  genus  as  foUows:- 

"^^   ^Iglhalf  the  length  of  the  coeta.  club  stout,  elongate,  blui 
Qg  dothed  with  laily-aet  scaleg,  almoKt  concealing  the  thii 

"Jj^ender,  and  bluntlj^   conical.     Korewing  with   the   inni 

HLfl|^?j^llpnSnCB>'  ^^""^  outer  margin;  cell  le^a  than  two-thirds  the  lengi 
■  ^g_»jjBf  gBj?P*ig  "«'*  before  the  end  of  cell ;  upper  discocollular  ehor 
MtSrSftB'tmtitO  )blique  ;  middle  di«cocellular  slightly  longer  than  lower 
il»k^ '•llQP^  Si  N  than  to  0 1  vein  3  vei^-  close  lo  end  of  cell ;  vein  2  aluioe 
SlSPa£f  9  U.MI*  <viiig  and  end  of  cell, 


.   the  wing  ;  vein  7  shortly  before  em 

ly  traceable  ;  vein  3  inunediataly  before  and  o 
tl  of  cell  than  lo  base  of  wing.  No  opiphysii 
onged  and  with  only  teruuual  pair  of  spurs— 
iten,  Schiff.) ;  nuindan,  Edw. ;  meaapano,  Sc. : 


e  alight  Iv 
,  Fabr. ;  'b^ 
.Meig.);ai__ 

;d,    the    genus     contains    only    two    European, 

lorth. American, Bpecies.  RnhHI'al. Orim-Srhmett., 

Ids    fhrixti'ji/ii,    Urum-Grsh. ;    nemiiiatiix.     Leech ; 

idu^s,  Gruni-Grsh.  It  la  to  be  noted  that,  at  least, 

_J5pecies  ot  the  genus  are  almost  identical  in  tbeii 

__  iw^'^s  **8K^  *™  practically  identical,  the  larvie  an 

[*l«Sly'>ernate  aa  fullgrown  larv»  pupating  in  the  l&U 

,j-^>iD   about  three  weeks,  both  species  appearing  al 

-__j*§*te'rtbe  year,      A  detailed  comparative  study  of  thesf 

P«.^*^i^It**»Hl«ded.         [See    Gillmer,    Ar<-lt.    d.    Ver.    il.     Fr.    d 

^-^y^j^M,'  ^*'*'  ^'*' "'  '*  "■'" "  ■''''"■'  '"'"*"•  ^^■'  PP'  i^'-^^^-^ 

A    »     '    "*" '^'Otclopides  palshon,  FaUas. 

PaJtemoD,  Pallas,  ■■Reisen.,"  etc.,  i.,  p.  471(1771) 

I*  (1871) ;  Slftud.,  ■■  Cat.,"  2nd  ed..  p.  35  (1871) ;  Curf 

i.,p,  al7  (1674);  Kirby.  -  Eut.  Butts.."  p.  6*  (l^B^l 

336,  pi-  83,  fig.  S  (1884) ;  Kane,  ■■  Eur.  Butts.,"  p.   H 

,^  ••"iiir.."  P-  ^^'  pl-  vii-,  Hg.   H  (18891 ;   Wataon,  "  ^ta 

r^fl  (1893) .  Biihl.  "  Pal.  Gross,  ^chmett.,"  p.  832  (1896 

^,      p.   357  (1BB5) ;  Tutt,  -  Bril    Bultfl.,"  p.  1*0  11**^^ 

D.   16   (18a7);  Blaad..  ''Cat   '■  3rd  ed..  p.  91  (1301 

26a  (1902).    PmImus,  Fab.,  ■•  Sjs.  Enl.,"  P-  631  (177fi 

ng    "  p.  147,  pl.  lii.,  figs.  8-1)  (1776) ;   Esp.,  "  Sehme 

'.I.  fiB-  2(1771);  p.  322  (177»):  pl.  icv,  (contd.  1 

■061  -  Goeze,  ''Ent.  Beit.,"  ii..  „,.  g  p.  112  (1780);  Betg 

0    pl.  »•=»■■  figH.  7-8II780);    Pab.,  "apeo.  Ins-."   P'- 

.■-gys.    Beach.  Ear.  Sclimelt.,"  p.  2^  ("85);   Fa 

.  Bork.,    "Sr»-  Besoh..-   i.,  p'p,  fes,   m  (1788); 

ins    Kal-."  P-  238  (1791);  Pabf  ■■Bnt.  Stb.,"  lu..  pl. 

c    Ins-."  ■^"-  P-  '•  P'-^*.  fiK-  1  (1799) ;  "'■■  "^^'?: 

irtll  ■    Haw.,  "Lep.  Brit.,"  „.  49  (i803);  La'r.. 


j^O   (1B1*> 


,.      Fab-,     "W-    Mag."   p.   287   (1H07) ;     - 

V18O8)  ;    I^"-  "  Consid.  Gen.,"  p.  208  (1810) ; 

i    .>t<ifil  :    Oken,   "  Lehrb.   Zool.."  '"-.  P'-  \\ 

).  34  (1810);    Dalm.,  "Yet.  Ak.  H 
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xxxvii.,  p.  201  (1816) ;  Latr..  *•  Enc.  M6th.,"  p.  778  (1819) ;  Sam.,  *»  Ent.  Ck)mp.,'» 
p.  243  (1819);  Godt.,  '*  Hist.  Nat./*  i.,  p.  231,  pi.  xu.,  fig.  2  (1821);    Stpbs., 
*'  111.  Brit.  Ent.,"  i.,  p.  100  (1828) ;  Bdv.,  ''  Eur.  Lep.  Ind.,"  p.  26  (1829) ;  Stplis., 
"Ins.  Cat.,*'  p.  27  (1829);    Meig.,  **Eur.  Schmett.,'*  p.  66,  pi.  Iv.,  figs.  6a-ci 
(1830);  Treits..  ''Die  Schmett.,"  x.,  p.  248  (1834);  Stphs.,  «*111.,*'  iv.,  p.    405 
(1834) ;  Wood,  "  Ind.  Meth.,'*  p.  9,  fig.  77  (1839) ;  Bdv.,  -Gen.  et  Ind.  Metb./* 
p.  34  (1840);   Dup.,  ''Cat.  Meth.,"  p.  36  (1840);   Humph,  and  Westd.,  ''BrU. 
Butts.,"  p.  124,  pi.  xxxix.,  figs.  6-9  (1841);  Evers.,  *'Faun.  Yolg.-Ural.,"  p.    8B 
(1844) ;  Dup.,  "loon.  Chen.,*'  p.  216,  pi.  xxxi.,  fig.  91  (?  see  foodplant)  (1849)  ; 
Stphs.,  "List,"  Ist  ed.,  p.  22  (1860) ;    Dbldy.,  "  Sjn.  List,"  p.  2  (1850) ;  Westd., 
and   Hewits.,  *' Gen.  Diurn.    Lep.,**   p.  520  (1862);    Led.,   '*Verh.   zool.-boft. 
Gesell.,*'  ii.,  p.  26  (1852) ;  Stphs.,  "  List,**  2nd  ed.,  p.  20  (1866) ;  Sta..  "  Man.," 
i.,   p.   66  (1857);    Speyr.,   "Geog.   Verb.,**   p.   283   (1858);   Hein.,    "Schmett. 
Deutsch.,'*  p.  115  (1859);  Stand.,  "Cat.,**  1st  ed.,  p.  16  (1861);  Kirby,  "  Eur. 
Butts.,*' p.  124  (1862);  Wallgrn.,  "Skand.  Dagf.,**  p.  254  (1853);  Snell.,  "I>e 
Ylinders,"  p.  84  (1867) ;    Nolck.,  "Lep.  Fn.  Estl.,"  p.  84  (1868);  Butl.,  "C&t. 
Diurn.  Lep.,**  p.  278  (1869) ;  Newm.,  "Brit.  Butts.,*'  p.  171  (1870) ;    Frey,  "  Lep- 
Schweiz,"  p.  55  (1880);  Dale,  "Brit.  Butts.,"  p.  208  (1890);  Barr.,  "Lep.  Brit. 
Isl.,*'  p.  298,  pi.  xl.,  figs,  l-ld  (1893];   Bean,  "Can.  Ent.,"  xxv.,  pp.  145-147 
(1893).     Bpontes,  Sohifif.,  "  Schmett.  Wien.,"  1st  ed.,  p.  160  (1775) ;  Hb.,  "  Eur. 
Schmett.,"  pi.,  xciv.,  figs.  475-6,  <f  (1802);   text,  p.  71  {cire.  1805);    "Lary» 
Lep.,"  i..  Pap.  ii..  Gens  E.c,  figs.  1-la  (circ.  1800). 

Original  description. — Papilio  Plebeius  Urbicola  palaemon,  Mag- 
nitudo  et  facies  Papilionis  metis.  Alae  supra  fuscse,  maculis  crebris 
luteis,  primores  raagis  rninusue  confluentibus,  secundarie  tribus 
tnajoribus  disci  et  per  ambitum  circiter  senis.  bubtus  color  e  luteo 
cinerascit,  maculae  priorum  magis  confluunt,  in  secundariis  vero 
maculse  pallidse,  linea  fuscescente  inclusee,  binse  ad  basin,  dein  ternte,. 
et  fascia  ambitus  subinterrupta.  /3.  Varietas  datur,  iota  aurea,  fimbriis 
atris,  sed  secundariarum  tanien  extreiua  era  flavis  ;  maculse  nigrce  disci 
primorum  utrinque  difformes  quatuor  et  series  punctorum  versu 
marginem ;  reliqua,  ut  in  specie  (Pallas). 

Imago. — 27mm. -80mm.      Anterior    wings    rather    narrow,    a 
pointed  ;   ground  colour  deep  brown,  thinly  dusted  with  yellow  sea 
and  conspicuously  marked  with  squarish  yellow  spots — two  in  di 
cell,    one   below  these  directly   under  median   nervure,    one  in 
marginal  near  bcuse — beyond  the  middle  a  conspicuous  angulated  i 
from  costa  to  inner  margin,  an  outer  marginal  row  of  small  interne 
spots ;  fringes  pale  yellowish,  inner  half  darker.     Posterior  wings 
similar  ground  colour  and  spots,  the  latter  analogous  with  tho8< 
forewing,  usually  one  towards  base,  two  median,  an  outer  trans 
row  (analogous  with  angulated  row   of   forewing)  ;    the  intern      _ 
marginal  series  absent  or  inconspicuous ;  fringes  as  in  forewinga^^^^ 

Sexual  dimorphism. — There  is  practically  no  sexual  dimo 
The  $  is  perhaps  a  little  paler  than  the  S  -     Haynor  observes  ^ 
out  of  20  $8  in  his  series  are  distinctly  larger  than  tbe 
of  the  ^  s. 

Genitalia. — The  S  genital  apparatus  has  the  upper  organ 
centrum  a  little  convex,  slightly  compressed ;  hooks  as  long  as  o 

and  together  as  broad  as  the  base,  regularly  conical,  straig 

strongly  downward.   Clasps  about  two  and  a  quarter  times  lonc^ 
broad,  quite  as  broad  at  apex  as  at  base,  the  upper  edge 
apical  tooth  small,  compressed,  laminate,  not  pointed,  central 
curved  slightly  inward  (Described  from  North  American  specW 
the  var.  mandan).   The  genitalia  of  the  North  American  for 
to  differ  from  those  of  the  European  palaemon  in  that  the  apical 
clasp  is  bent  inward  a  little  less,  in  the  greater  stoutness  o 
organ  and  of  each  of  the  parts,  and  in  having  the  hook 
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th  the  latere 


'y^^-Acd,  forming  a  conaideroble  angli 
'  **  .  ofXeir  England,  ii.,  p.  1671). 

iciMBN.  —  S  .     The  right  hindwing  about  half  thi 

tornal  area  much  reduced  and  the  termen  ver 

i^'ewball,  June,  1894  (Hampson,  Knt.    Mo.  Man'. 

-e  IB  little  difference  in  the  depth  of   the  grouDi 

the  intensity  and  size  of  the  spots,  and  th 

lall  dots  varies  from  almost  total  absence  to 

(_^  ■s-'^^^'      ^^  ^^^  ®P°'®  °^  ""^  forewings   the  thre 

■JLlSil  the  cell  and  one  directly  below  the  nervure,  at 

-vwwol.^^^SAirougfa  V-like  mark,  and  occasionally  the  innei 

^wr^'^iM-'M  unites  with   the  lower  of  the  angulated   series 

'""■"-""•■jftrlt  along  the  inner  margin;    it  is  rare  that  t hi 

iMfrulated  series  are  joined,  although  the  lower onei 

'.SS)n  the  hindwings  there  is  more  variation,  anc 


the  full  s 


—a  large  basal,  two  large  central, 


SHiW^verse  row  parallel   with  hindmargin — to  entire 

~    ^Xhree  median  and  basal,  of  which  the  one  on  the 

■^stilly  prominent ;  in  tint  the  spots  vary  from  a 

vto  yellow.      In   the  specimens  of  the  American 

^sh  Museum  collection,  the  spots  are  sometimes 

^  vary  just  as  greatly  as  in  the  European  forms.  The 

'  inesapann  is  ratber  smaller  and  darker,  and  quite 

_  111  some  European  examples  in  the  collection.     On 

'^(>Qts  vary  on  the  hindwings  from  yellow  to  quite 

of  grouping  the  aberrational  forms  is  self-evident. 

ifore  MS  we  do  not  see  that  we  can  do  more  than 

[■on  the  spotting  of  the  upperside  : — 

orange  in  colour  (aomelinieH  nith  (endeucj'  in  cosleew), 
?iiral  ni&rgiiial  8erioH  =  ab.  aaranlia,  n.  ab. 
orance  in  colour,  with  conapicuous  intem^ural  marginal 

■J»nd  reBtricled  (often  fewer  in  number).  oraiigB  in  colour 
■  =ab.  rerfricto.u.  ab. 
,^  (not  orange)  in  colour  =  nolo  enum,  Pallaa. 

„  ..        ='i'le<i-ejM(»80,  n.  ab. 

„  II         =I<Ue«-re«tricIa.  n.  ab. 

-^  ijhe  hiodwingB  we  have  the  following  : — 
^tt«^>  Blmoel  o£  the  same  tint  aa  the  ground  colour  =  palo«™>" 

dialinctly  edged  with  darker  =.ab.  cireumetnKa,  n.  ab. 
ab.  aibigvUita.  Chna. 

iv.,  p.  lOOJlbat"  the  colour  and  size  of  the  spo 
■n©  specimens  have  the  whole  of  the  dupkj'-brow 
'-  yfitb  yellowish,  both  above  and  below  ;  the  sex 
,-  -.^f  Baynor  observes  that,  in  Lincolnshire,  betwei 
idSKtured— (1)  ■  J  i"  "liioh  tb.  t«o  centnJ  »~> 
■^a.  coalesce,  forming  an  irregular  oblong  ;(H)  a 
'^nrkings  of  a  dead  dull  orange,  giving  the  «b< 
Si^aE-S^SCi'iiDDOW*""*'  «"d  («)  as  ill  which  tbe  orangey 
S."S:TS:lE^'S;achreduoed  in  niie,  so  ibal  the  forewinga  h. 
ir^I^^-^-f-nbertfaur  notes  that  aberrations  occur  in  whi 
l*SS"«?5KSimflue°'»  of  'ho  «pot,  on  the  upp«-  ■»">  "'"> 
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sides  of  the  wlDgs,  and  others  in  which  the  spots  are  much  restricted 
or  decreased  ;  he  has  never  seen  any  marked  aberrations.     The  yellomr 
tint  of  the  wings  also  varies,  being  sometimes  paler,  at  other  times 
darker.     Lowe  notes  the  occurrence  of  a  very  dark  and  dingy  form  in 
the  Yal  Anzasca.     Frey  notes  that  he  took  two  (^  s  at  the  end  of  July, 
1866,  on  the  Maloja,  smaller  than  the  type,  more  robust,  rather  short 
and  roundwinged;  on  the  upperside  of  the  hind  wings  the  three  typical 
yellow  central  spots  are  present,  but  the  outer  row  fails,  differing  thus 
from  examples  from  the  Swiss  plains  and  from  north  Germany.     One 
of  these  specimens,  now  in  the  British  Museum  collection,  is  a  very 
marked  aberration  as  Frey  describes.     Esper  describes  and  figures  a 
remarkable  aberration  (Schmett.  Eur.y  ii.,  p.   14,  pi.  xcv.,  fig.  6)  of 
obsolete  form  (  =  ab.  esper i).     This  is  described  in  detail  (infra).     The 
described  PalaBarctic  forms  are  as  follows  : 

o.  ab.  eaperi,  n.  ab.  Pajihcus  var.,  Esp.,  "  Schinett.  Eiir.,"  ii.,  p.  14  (1796),  pi. 
xcv.,  fig.  5  (1787). — A  single  <f  from  Geming's  collection.  The  divergence  from 
the  type  is  very  considerable.  Forewings  blackish-brown,  the  long  hairs  yellowish, 
the  spots  on  the  underside  are  very  varied,  the  large  ones  towards  the  apex  of  th« 
wing  are  wanting,  those  in  the  middle  almost  entirely  miited  with  one  another,  this 
area  having  therefrom  a  whitiKh  appearance.  The  hindwings  on  the  upperside  have 
a  more  yellow  appearance,  owing  to  the  bright  spots  being  placed  near  together  in 
an  imperfect  band ;  the  underside  is  also  very  like  the  upperside,  but  the  colour  is 
much  paler,  the  yellow  covers  a  larger  area,  and  appears  much  finer  ;  the  grouB<L 
colour  is  dark  grey,  and  has,  in  the  middle,  a  large  circular  spot ;  the  outer  mar^ii^. 
has  a  row  of  semicircular  dark  yellow  spots.  The  body  is  qiute  black.  The  rest  o^ 
the  characters  as  in  the  type  (Esper). 

/8.  var  albiguttata,  Chr.,  "  Iris,"  vi.,  p.  87  (1893) ;  Ruhl,  "  Pal.  Gross-Schmett,' 
p.   635  (1895);   Stand.,  "Cat.,"  3rd  ed.,  p.  91  (1901).     Brontides,  m  liu.,  Riil 
•' Pal.  Gross-Schmett.,"  p.  635  (1895). — Supra  maciilis   minoribus   flavis;    subti 
posticis  obscurioribus,  maculis  albis.  Vilui ;  Irkut ;  Ural  merid.,  Giiberli  (Christopl 

Staudinger's  note  on  this  eastern  form  reads  as  follows  :  '*  Sa 
maculis  flavis  minoribus;  subtus  maculis  albis.      South  Ural,  Ea^^ 
Siberia,    Kamtschatka,  Aniurland,   Mongolia  (Urga   district)."  * 
8rd  ed.,  p.  91).     Riihl  says  that  the  MS.  name  hrontideit  is  sy 
mous  with  albiyuttata,      Eversmann  notes  the  examples  taken  i^ 
Volga  district,  as  having  the  spots  above  ochreo us,  and  beneath 
edged  with  fuscous. 

The  Nearctic  forms  of  this  species  that  have  been  describ 
the  following: — 

o.  var  rtiandan,  Edw.,  "  Proc.  Ent.  Soc.  Phil.,"  ii.,  p.  20,  pi.  v    fiir  1 
Kirby,  "Syn.  Cat.,"  p.  024  (1871) ;  Scudd.,  "  &>t.  Rev.  Am.  Butts.,"  p  54 


Edw.,  "Cat.  Lep.  Amer.,     p 
French,    "  Butts.    East.    Un. 


49  (1877);    Fern.,  "Butts.   Maine,"  p.  95 
Sta.,"    pp.    299-300    (1886);    Mayn.,    "  B»-^ 
Engl.,"  p.  57  (1886);    Hetcher,  "  Can.  Ent.,"  xxii.,  p.  113  (1889)  ;   Scudd.^  _ 
New.  Engl.,"  ii.,  p.  1569,  pi.  x.,  fig.  2  (1889).    Panincim,  Gosse,  *'  Can.  Nat.1.  ^- 
(1840):  Streck.,  "  Lep.,"  p.  69(1874).  PaUiemon,  Bean,  "  Can.  Ent.,"  xiv., 
(1893). —  Expands  Plin. ;  upperside  brown,  spotted  with  ochrey-yellow ; 
with  a  marginal  series  of   small  spots,  with  two  of  larger  size  subma 
straight  transvei-se  row  on  the  disk  of  large  fingular  spots,  internipted  Hj. 
submarginal,  two  othei-a  in  the  cell,  separated  by  a  circular  brown  sp&v- 
secondaries  have  a  small  spot  near  the  base,  another  on  the  inner  marei-  ■ 
rounded  one  in  the  disk,   and  a  submarginal  series  of  small  spots  a» 
Underside  of  primaries   almost   wholly   ochrey-yellow,   the    spots   corr    * 
with  those  above,  but  enlarged  and  confluent ;  secondaries  pale  reddish  v"*^!^' 
rounded  spots  of  soiled  white,  corresponding,  generally,   with  tVi  ^ 

larger ;  the  submarginal  row  is  complete,  and  the  margin'  is  bord      a  i?  *^*' 
near  the  base  is  a  second  spot  on  the  costa  of  equal  Ri»«  ,„:*.•     ,^"  hi 


Ay 


liCrti    luc   uu&c   IB   H   htfuuiiu   spui    uu   I ue  uusui  ui   equiii    Size  witk    *i-  'Jt- 

Winnipeg,  captured  by  Mr.  R.  W.  Kenuicott.      This  species  i^niv    ^^^*^ 
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ird«l.     Ovum.— Egg  laid  in   confinempnt  (is  frnm 

r  diHtrict).  on  Poii  pratenHin.     I'ale  greeDiBli-while, 

n  high,  opiiarently  Bincx)lh.  under  luagiiificntion   veir 

id  or  wrinkJed,  and  densely  and  unifomly  pitwd  with 

t  at  the  moulh  and  taper  lo  a  fine  point  (Fletcher) ;  in 

>  about  OOGtniu.  tipart ;   surface  denwly  and 

^ry  diHtinrt.  short,  oral  punctures,  wJioMe  longer  nxii<  is 

pin  length,  arranged  Ion  certain  extent  in  short,  irregular, 

"  \l  vermiciilal*  effect.   Diameter  of  egg,  ■86mni. ;  approii- 

foUK  about  '008mm.  in  diameter  (Scudder).       I^gga  laid 

LaBVa.— PiViil  inttar  (newlv-halohed) :    length, 

1. ;  of  body.  0-35mm, ;  length  of  briaUea.  OOSmin. ; 

.  _  ';  thoracic  shield   narrow,  black,  bearing  a  few  slender 

^Ite,  slender,  of  equal  thickness  throughout,  beorins  an 

1  irumpet-shaped   bristles.     Duration    of   stage  five  dayti. 

n. ;  head  while  and  furrowed  at  npei ;  thorsdc  shield 

lirst  stage  ;    body  pale  nreen.  with  two  narrow  white 

^mbdorsal,   (he    other  Biipralaleral ;    spiracles  yellowish  ; 

I  a  ehort   pubescence.      Duration  of  stage,   five   days. 

m. ;   head  rather  higher  than  broad,  slightly  broadest 

[,  bilobed  by  reason  of  a  deep  frontal  groove ;  mnndiblea 

thoracic  shield  tmnaparent  and  hardly  discem- 

. .    I,  the  dorsal  vessel  and  ramifications  of  traciie« 

i Cj " - JL-^*P^  ■'U J '  '^S.^H^  'liO MtT i3 f  transparent  skin  ;  on  either  side  a  pale  aubdorKsl  band 

Ul^'*£y'vg8a2&'^^a''^€£>'fi3>>3tinct.,  clear,  white  supralateral  stripe,  and  a  very  faint 

«aV?S^"^HS'3S;i.|8.«ubdorsal  buudB  unite  on  the  anterior  fold  In  the  anal 

ipes  at  the  end  ol  the  anal  flap.      Duration  of  stage, 

. ,     Length  12-5aun. ;    head  lighter  in  colour,  without 

?kS«e  clieeks,  ot    the    same  width  as    the  c>-lindrical  body 

So^nisb  in  colour  with  a  bluish  tinjte.  obscured  witli  veiy  faint 

iSJ^^d  molded  stripe  bordering  the  sature  above   the  frontsl 

i^S>belt  passing  Uovm  the  middle  of  each  hemisj^ere.  from 

LMi. toward  the  ocelli,  but  lading  out  l«fore  reaching 

..  juth-parts  pinkish  at  incisures  and  edges;    body 

n  ;  the  dorsal  shield  of  first  thoniric  segment  of  the 

.ian  dusky  line  through  it ;  [.ft  abdominal  seginunt 

little  obscured  above  ;  an  eiceedin^y  faint,  slender, 

lightly  wider,  but  otherwise  entirely  similar,  lateral 

the  body  ;  leg^  and  prolegs  concoloroua  ;  their  claws,  and 

a ;'  papilhe  concolorous,  hairs  pale  brown  ;  length 

mnt.  (Scudder).  Duration  of  stage,  fifteen  dB¥s(Fletclier). 

moulted)  :     I-ength,  IfrTSmm. ;    head  greenish,    tinged 

than  prothorai  and  anal  segment,  but  smaller  than  rest 

[(fed  at  apei :  deeply  grooved  down  front ;  widtli  at 

jurbce  minutely  roughened  ;  ocelli  black,  arranged  in 

ot  face,  four  in  front  and  two  on  loH-er  side,  the  tliird 

(he  otliers ;  mandibles  while  with  black  tips  ;  labnini 

not  distinguishable;    body  glaucous-green,  with  a  jiala 

■"     d  wilh  white  above,    much  paler  Iwlow,    leaving  a 

supralaleral  stripe  conspicuous,   creamy-wbite  and 

„  ,„,  the  pale  subdorsal  band  ;  below  tliia  and  haltwny  to 

■,  threadlike  supmsligmatal  line  ;    spiracles  white,   very 

^d-like   line  (which    may  only  be  the  IracheEc  showing 

the     iiieso-    and     melathorai.     there    appear     (o       he 

nkin.    instead    of    spiracles,    knots    of    Imclieip,        '\'he 

head,  minutely   shagreened  and  puvered    with    Kniall 

tlie  pro-,  nieso-  and  metathorai  ate  black  at  (he  bae^  of 

il  divisiona  are— the  prothorai  transversely  grooved,  the 

Iwegiiienls.  the  metalhoraj  four  small  subeegineuts  ; 

]  live  subsogmentB.  the  anterior  twice  the  widtji  of   the 

e  tbe  widtli  oF  the  other  three  ;  Ibe  8lb  abdominal,  tlire<> 

alidominnl,  Iwo  smaL  folds ;  the  lUth  consisting  of    ihe 

hvbcmaiinB  singe):    T],e  shape  of  the  matur*?  lurvu 

'instars,  tbe  body  l«ing  hirge«t    i"  tiie  middle  imd 
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tapering  off  to  each  end.    The  follgrown  larva  measures  28nun.  (twelve  days  after 
its  moult  into  this  instar) ;  the  furrow  down  the  face  deepened  and  appearing  to  open 
a  little ;    hybernation  commenced,  and  then  the  colour  gradually  cnanged,  all  the 
green  fading  out,  and  the  body  (in  ten  days)  became  of  a  yellowish-cream  coloiur 
with  white  stripes.    This  a^in  darkened  until  the  ground  colour  was  a  veiy  pale 
brown  or  dove-colour.   In  this  larva,  the  lenticles  appear  to  be  saucer-shaped,  having 
a  raised  edge ;  they  are  arranged  in  three  lateral  series,  two  of  which  are  complete, 
and  occur  on  all  the  segments  except  the  head,  and  the  other,  ventral  and  incomplete, 
occurring  only  on  abdominal  segments  1,2,  and  7  ;  the  first  series  is  placed  above, 
and  anterior  to,  the  spiracles,  and  the  disks  are  sometimes  double  upon  the  abdominal 
segments,  but  they  are  not  always  uniform  on  the  opposite  sides  of  the  body.    [Tn 
the  specimen  most  carefully  examined  they  were  double  on  abdominal  segments  4, 
5, 6  and  7  upon  one  side,  but  only  on  4  and  5  on  the  other,  and  on  the  Ist  abdominal 
there  was  no  disk  of  this  series  on  one  side,  but  it  was  present  on  the  other ;  on  the 
pro-,  meso-  and  metathorax  they  are  on  the  suprastigmatal  line,  on  the  l8t-8t6 
abdominal  segments,  below  the  suprastigmatal  line,  and  on  the  9th  abdominal,  on  the 
flupralateral  stripe,  and   larger  than  the   others.]     The  second  series  is  single 
throughout,  posterior  to  the  spiracles,  except  on  the  thoracic  segments,  where  they 
are  slightly  anterior  on  the  fold  above  the  true  legs.     The  third  (ventral)  series 
occurs  only  on  the  1st,  2nd,  and  7th  abdominal  segments  just  beneath  the  stigmatal 
fold  (Fletcher).     Legs  with  the  claw  and  the  apex  of  the  penultimate  joint  black  or 
blackish.     Prolegs  greatly  infuscated,  especially  apically  and  upon  the  outside. 
Spiracles  black,  set  in  a  small  black  field   surrounded  with  a  fusco-femiginoos 
areola.     Length  of  the  body  21mm.,  breadth  of  the  same  2*8mm.,  of  head  I'Smni. 
fScudder).      Distribution.- -Dominion  of  Canada:    Anticosti,  southern   Labrador 
(Couper),  Godbout,  rare  (Comeau),  Lake  Mistassini  (Fletcher),  Quebec  (Bowles), 
Bevan's  Lake  (D'Urban),  Compton  (Gosse),  Ottawa  (Billings),  Ontario — Bobcaygeon 
(Fletcher),  Hudson  Bay — Moose,  common  (Haydon  teste  Weir),  Lake  Superior — St. 
Joseph's   Island,   Sauft   St.   Marie,   common  (Bethune),   Nepigon,   not   uncommon 
(Fletcher),  Lake  Winnipeg  (Edwards),  Rocky  mountains  (Macoun),  Lake  La  Hache»- 
(Crotch),  Vancouver  Island  (Fletcher),  Alaska  (Edwards),  Alberta — Calgary  (Nicholl)- 
British  Columbia- —Laggan,  etc.  (Bean),  Keremeos,  Penticton,  Hedley,  Illecillewae*^ 
Glacier  (NichoU),  United  States  :  California  (Behrens),  New  York — '?  Adirondacke- 
(Edwards  teste  Scudder),  New  England — not  uncommon  in  the  higher  valleys 
White  Mountains  (Scudder),  at  Norway  (Smith),  Maine  (Fernald),  Lake  Chi 
near  Bangor  (Braun). 

Bean,  from  examination  of  American  specimens  from  Nepigoi^ 
^ ),  Laggant  (86  <?  s),  and  BanffJ  (1  <^  ,  1  J  ),  and  European  exa 
from  Germany  (4  ^  s,  2  9  «),  Zurich  (2  <^  p,  1  ?  ),  and  northern  Fi 
(2  <^8).  concludes  {Can,  Knt.,  xxv.,  pp.  145  et  neq,)  that  mandm 
New  England,  Eastern  Canada  and  the  Bow  valley,  and  mlaem 
Europe,  are  one  species.     His  arguments  are  as  follows : 

1 .  The  European  paUiemon  is  so  imiform  in  size  and  colour    and  -n 
variations  in  a  manner  so  undemonstrative,  that  the  true  values  of  its  v    ^  ^ 
easily  recognised,  and  it  is  readily  seen  that  the  several  variational     ,^^^^^^^^^ 
tute  but  a  single  species..  piiasea 

2.  Mandan,  like  many  other  American  lepidoptera,  is  stroniflv  infl  ^^^ 
meteorological  peculiarities  of  widely  separated  districts,  inhabit^rl  K  ^'^^^'^^^ 
America,  and,  in  certain  extreme  conditions,  displays  its  variational        ^^  ^^ 
a   freedom  and  exuberance  quite   in  contrast  with  the  conservat*     ^^P^?^^ 
the  species  in  Europe.                                                                          awve  varij^s 

3.  The   variation    in    palaemon  is    essentially   as    irnportant 
emergent   and  erratic  variation  shown  in  certain  envirouitients   K    ^^ 
palaemon   in  its  various  attitudes  is  inseparable  from   correano  A'  ^ 
mandan,  and  helps  to  render  evident  the  unity  of  the  extreme  r>h  "^ 

*  On  the  northern  shore  of  Lake  Superior. 

t  Laggan,  elevation  5000ft.,  on  the  Canadian  Pacific  Railwav 
slopes  of  the  Rocky  Mountains,  the  summit  of  Kicking  Horse  Pass  b^?^ 
•only  from  laggan.  *         ei^«- 

J  Banff,  a  few  miles  to  the  south  of  Kicking  Horse  Pass  stiji 
district. 


mc» 


ipecies,  althoagh  it  hse  been  BO  well  Bupplii 

ilour  Tsriation  are  so  great, 

tlie  local  larvK  of  mandan   ehowB   that  the;   agree  wii 

f  that  of  paliiemon  ■   tlie  latter  account    also  ngreeii 

Fletcher  (Can.  Ent.,  June,  1889), 

UbTC*  *''*'  *^*  ^"'^  point  auggeating  specific  diflfe 

1^8  k  "ian/'an  had  beea  the  supposition  that  the  formi 

and  the   knowledge  that   the  latter  feeda   c 

\^B^  ""'  *>^^''  1-^^  rearing  of  the  former  on  "  graas 

,|j[fuitor.     Ab  to  the  specimens  compared,  he  not 

'  tt^ples  agree  with  the  Laggan  series  ;  the  Nepigc 


■  fl|A£bf  one  Finland  $;  it  differs  in  having  the  media 
gg^g'efaorter  (partly  obliterate);  on  (he  underside  tl 


ItH  ti*  i  *  Imore  suffused  with  yellow,  and  the  spots  andt 

I  SfllgBt^  '^1^'*  >  otherwise  in  every  essential  obaracter  th 

nEAB^tfiie  muR^an  of  the  Bow  Valley  (i-'-i  Laggan)  is  close 

J )p 4 yf  mk nan V  than  to  mtmdan  of  eastern  North  America 

'"^  Miilis  according  to  affinity  of  variation,  the  Nepigoi 

'•^•^  extreme,  next  follow  the  two  Finland  palaemon 

"^Uown  from  Germany,  and  a  number  of  Bow  Valle] 

^J   the  remaining  Bow  Valley  mandan  range  stil 

'a^i|^'laK'™H-'B*'ffl''^'"^*'°S  size  and  conspiouousneas  of  the  fulvouE 

Hi^-s:-^^^'^^  -a-  <SMi?^'^^    °*   forewings    (these   spots   being,  in    some 

!n>S-^.^liKv.-Jlt.-^3|^ed,  as  to  replace  almost  entirely  the  dark  brown 

fj'<^).    The  two  pal^^emon  g  s  from  Switzerland,  two  of 

?'©"'  *"''  *  ^""^U  section  of  the  Bow  Valley  mamlan 

;^;^^ariation  somewhat  diverse  from  what  is  seen  in 

'    S^e  aeries,  but  without  special  bearing  on  the  main 

further  illustrating  the  fact  that  mandan  is  more 

8-     In  one   particular,  all  the  North  American 

;^~tbe  spots  under  the  hind  wings  are  clear  in  coloui 

J'*6ontra3t    with    (he   ground   colour.      Part  of   the 

^J^kh  the  North  American  specimens  in  this,  and  th( 

^cJSfe  suffused  with  dull  yellow,  as  in  Vijdniiidm  nylviui 

'-  'Randan,  in  Femald's  liiitterlHen  nf  Maine,  iodicatei 

^^an  is  practically  like  that  of  Nepigon,  and  tba 

_  JSieraide  of  the  hindwings  are  clear  in  colour,  whils 

Y^^neral    covers  palaemon    equally   with    that    o 

-■~-     the  description  of  Steropea  skada,  mentions  tha 

^  jide  of  the  hindwings,  except  the  outer  rows,  wet 

SScadder  describes  the  spots  beneath  the  hindwin 

i.  as  very  large  and  silvery -white,  in  the  Lagga 

?u-  is   a    pal«  ^'^'  scarcely   white  in  any.      Tt 

Wf  Valley  are,  on  the  whole,  larger  than  those  ■ 

Siforth   America,  and  are   more  variable  in  siz 

'  Ds©  ot  the  Finland  and  Swiss  examples,  to  a  si 

'  at  of  the  German  specimens ;  they  display  al 

tion  in  the  size  and  colour  of  the  fulvous  ape 

[■wing  (Bean)-     Skinner  notes  (Can.  tint.,  xx' 

nalaetnon  of  middle  Europe  and  the  mandan 

ot  New  Hampshire)  look  different  enough,  y 

muleted    by  material   found   between  the  t- 

longer    be  a  doubt  as  to  their  identity.     ! 
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further  remarks  that,  in   other  species  that  occur  throughout  the 

Palsearctic  and  Nearctic  areas,  the  specimens  found  in  America  on  the 

Pacific  side  are  far  closer  to  the  European  examples  than  those  individuals 

found  on  the  Atlantic  slope.    The  fact  that  wandan  was  identical  with 

palaemon  was  pointed  out  by  Moeschler  (Verh,    tier  zooL-bot  (?^.v//. 

Wien,  xxxiv.,  p.  288).      Coiiper  states  (Can,  Knt,,  November,  1872) 

that  a  specimen  captured  at  Fox  Bay,  Anticosti.  on  June  26th,  1^72, 

did  not  differ  in  the  slightest  from  the  European  specimens ;  Jenner- 

Weir  notes  (Entoin,)  it  at  Moose  Fort,  on  the  south  coast  of  Hudson 

Bay,  much  resembling  palaemouy  common  in  1888,  but  not  ohserved 

before. 

i3.  var.  mesapano,  Scudd.,  "  Proc.  Bost.  Soc.  Nat.  Hist./'  xi.,  p.  383  (1868).- 
Resemhles  //.  maiidan,  Edw.     Wings  above  dark  purpliah-hrown,  varieKBted  with 
dull  orange  spots,  fringen  dnsky,  blackish  towards  bane.     Primaries  with  a  luW 
irregular  spot  in  the  cell ;  it  consists  first  of  a  square  spot  which  occupies  the  whole 
width  of  the  cell,  and  has  its  outer  limit  at  the  second  divarication  of  the  median 
nervule ;  starting  from  a  little  beyond  the  lower  inner  angle  of  the  square  spot, 
where  it  is  divided  by  the  median  nervure,  it  does  not  reach  the  subcostal  nernire, 
and  is  obliquely  truncated  or  rounded  ;  there  is  a  subapical  row  of  spots ;  the  three 
subcostal  ones  are  wedge-shaped,  their  apices  pointed  imrards ;  the  two  between 
the  subcostal  and  me<lian  ner^iires  are  wraaller  tnan  the  rest,  sublunate,  and  situated 
80  much  further  outwards  tliat  their  inner  border  runs  parallel  to  the  outer  border 
of  the  other  spotK  ;    of  the  spots  below  these,  the  first  is  triangular,  the  second » 
largest  of  all  and  subquadrate,  the  tliird  and  fourth  are  unequal  and  oppositely 
rhomboidal ;  midway  l)etween  these  and  tlie  base  of  the  wing  is  a  small  roundish 
spot.     Secondaries  with  two  spots  between  the  subcostal  and  median  nervures, 
dividing  equally  the  distance  from  the  base  to  the  tip  of  the  wing,  the  inner  ovate, 
scarce!}^  hjUf  as  large  as  the  outer  roundish  one,  a  third  small  ovate  spot  at  thefirs^ 
divarication  of  the  median  nervure,  and  sometimes  a  fourth  small  ovate  spot  between 
terminal  divarications  of  the  subcostal,  sometimes  a   submarginal  row  of  spots. 
Beneath  dull  fulvous,  the  primaries  with  brownish  spotA,  the  secondaries  with  Terr 
large  silverj'-white  spots,  encircled  with  yellowish-brown  ;  the  darker  part,-*  of  the 
primaries  are  as  follows  : — the  basal  half  of  the  wing,  beneath  the  median  nervure, 
fuscous ;  the  basal  two-thirds  of  the  costal  area  obscured  with  fuscous ;  a  dark  spo^ 
occupying  the  upper  half  of  the  middle  of  the  cell ;    a  large  oblong  auadrate  spot 
between  the  subcostal  and  median  nervures,  extending  from  just  -within  the  tip  of 
the  cell  (where  it  encloses  a  yellow  spot)  more  tlian  halfway  to  the  outer  margii^". 
above  its  basal  third  a  slight  infuscation ;    a  quadrate  spot  between  the  first  and 
second  median  nervules,  its  outer  border  reaching  the  second  median  nervule ;  * 
submarginal  row  of  spots  just  without  the  row  of  yellow  spots  on  the  upper  surface; 
those  between  the  subcostal  and  median  nervures  sagittate.     The  spots  on  the 
secondaries  are  as  follows : — a  very  large  oblong  ovtil  one  in  the  middle  of  the  inter- 
space between  the  sul^costal  nervure  and  its  first  nervule,  two  spots  dividing  equally 
the  interspace,  between  the  subcostal  and  median  nervures,  the  inner  oblong-ovil,  a^ 
large  as  the  first-mentioned,  the  outer  the  largest  on  the  wing,  and  8ul)quadrate ;  the 
latter  forms  one  of  a  straight  discal  row  of  spots,  subparallel  to  the  outer  border,  the 
others  being  as  follows : — a  sjxjt  similar  to  the  first  two  mentioned,  situated  Ijetween 
the  median  and  submedian  nervures ;    a  small  roundish  or  ovate  spot  between  the 
latter  Jind  the  largest  spot,  and  beyond  the  largest ;    a  roundish  or  subtriangular 
spot,  half  as  large  as  the  first-mentioned  spot,  situated  near  the  outer  angle ;  above 
this,  at  right  angles  to  the  extremity  of  the  straight  row,  a  small  roundish  spot ;  a 
submarginal  row  of  five  small  roundish  spots,  those  between  the  subcostal 


median  nervures  small  and  marginal,  sometimes  ol)solete.     Expanse  of  ^\^nga  one 
inch.     Taken  at  Norway,  Maine,  Jime  13th,  by  Mr.  Smitli. 

It  will  be  observed  that  the  marked  character  of  this  form,  **  the 
underjside  of  the  hindwings  with  very  larpfe  silvery-white  spots, 
encircled  w  ith  yellowish-brown,"  brings  it  into  line  with  var.  albvjattaU, 
Christ,  (supra). 

y.  var.  ukada,  "Trans.  Am.  Ent.  Soc.,"  iii.,  pp.  190,  214  (1871).  --<r  expands 
1  05  in.  Tpijei-wide  dark  ])rown,  nearly  black,  spotted  with  ochraceous ;  primaries  havg 
minute  subinarginal  spot**  opposite  the  cell ;    a  median  row  of  large'  size  long,  wid 
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mostly  angalar,  extending  quite  across  the  wing,  excepting  against  the  two  sub- 
marginal  spots ;  a  large  rectangular  spot  at  outer  end  of  cell,  beneath  the  lower 
inner  angle  of  which  is  a  small  triangular  spot ;  along  the  hind  margin  faint  traces 
of  points  or  spots,  scarcely  more  than  a  few  scales,  excepting  at  apex,  where  are  two 
small  clusters  of  scales.  Secondaries  have  a  submarginal  series  of  jpoints,  a  large 
subrectangular  spot  on  middle  of  disk  ;  against  this,  towards  abdonunal  margin,  a 
small  oval  spot ;  another  oval  of  rather  smaller  size  in  middle  of  cell ;  fringe  pale 
brown.  Underside  of  primaries  ochraceous  from  base  to  outer  edge  of  median  row 
of  spots,  which  are  enlarged,  confluent ;  within  this  ochrey  space  is  a  small  oval 
black  spot  in  cell,  another  near  origin  of  first  median  nervule,  and  a  large  rect- 
angular black  spot  beneath  the  last  in  submedian  interspace;  the  interval  in 
ochraceous  median  row  black,  as  is  also  the  space  between  that  row  and  the 
marginal  spots,  which  are  distinct ;  the  two  submarginal  spots  as  on  upperside. 
Secondaries  of  a  darker  or  brownish  shade ;  the  marginal  and  submargiiuil  rows 
complete,  the  spots  being  small,  of  nearly  equal  size  and  mostly  subrectangular ; 
the  discal  spots  repeated,  slightly  enlarged,  with  black  edges,  and,  in  addition,  a 
similar  oval  spot  on  abdominal  margin  against  the  first  ovsd  named  ;  and  another, 
larger,  on  costa  against  the  cellular  spot ;  all  these  spots  of  a  paler  shade  than  the 
ground  colour,  whereas  the  marginal  rows  are  concolored  on  a  darker  ground. 
Received  from  Mr.  James  Behrens,  and  taken  at  Kodiak  by  Mr.  Bischoff.  This 
species  is  allied  to  mandarif  Edwards. 

Edwards  seems  to  have  described  {Tram,  Amer,  Ent,  8oc,y  iii.,  pp.  196 
and  214^  the  species  twice  over  from  the  same  specimens  in  the  same 
publication.  There  may  have  been  some  special  reason  for  this,  but 
we  do  not  follow  that  this  is  so,  and  simply  mention  the  fact  that 
students  may  refer  thereto  if  necessary. 

EoGULTiNo. — ^In  confinement,  eggs  were  laid  singly,  and  attached 

urmly  to  the  blades  of  Bromus  asper  on  June  14th,  1891,  and  com- 

**ienced  to  hatch  on  June  24th  (Prohawk).      Two  eggs  laid  on  the 

^^e  blade  of  grass  May  26th,  1898  (Baynor).     Buckler  had  eggs  that 

patched  on  June  11th,  1888.     Bean  notes  X^^^n.  Ent.,  xxv.,  p.  148) 

a^  he  had  several  eggs  laid  one  night  by  lamp-light  at  11  p.m.     The 

eat^J?  larva,  he  says,  emerges  near  the  apex  of  the  egg,  and  usually 

Q^u  ^^^le,  if  any  more,  of  the  shell,  than  is  sufficient  to  allow  of  its 

2SjJ  ^  ^ggs  laid  July  ISth,  1888,  on  grass,  at  Nepigon,  hatched  July 

^  (Edwards). 
ggj^^^^^^<*. — Of  a  very  pale  straw  colour,  comparatively  smooth,  with 
^^^^  ^  &°7  marblings  or  marks.  It  is,  in  shape,  rather  more  than  hemi- 
'^    ^  '^^^^l  with  flattened  base.     A  number  of  irregular,  very  fine  flutings 
T^  Xt^  a  general  way  from  base  to  apex,  the  spaces  between  looking, 
<^j^ie;t    a  high  power,  as  if  irregularly  pitted.      The  micropyle  is 
^^rkably  characteristic ;  it  is  placed  right  at  the  apex  in  a  small 
^Uowed  basin,  rising  into  a  rounded  elevation  in  the  centre  of  the 
Repression,  almost  like  an  inverted  cup  in  a  saucer,  except  that  the 
central  elevation  does  not  reach  up  to  the  rim  of  the  depression  (Tutt, 
May  26th,  1898^.      Ten    days  later  the  apex  of  the  egg  was  very 
dark,  and  the  foUowing  day  (June  6th)  a  very  dark  round  spot  was 
seen  occupying  exactly  the  apex  of  the  egg ;  under  a  powerful  lens  this 
was  shown  to  be  the  head  of  the  larva,  the  brown  mouth-parts,  as 
well  as  the  blackish  head,  being  exceptionally  conspicuous  (Tutt,  June 
6th,  1898).     In  shape,  hemispherical  with  flat  base,  its  colour  white 
and  shining  like  porcelain.     Three  days  before  hatching,  a  dark  spot 
appears  near  the  top,  becoming,  the  next  day,  a  large,  dingy-greyish 
blotch,  which  sullied  the  entire  surface  as  the  shell  becune  more 
transparent.     The  spot  becomes  defined  as  the  head  of  the  larva  the 
^J  ^^^^®  hatching  (Buckler).     The  egg  is  •8mm.  wide,  being  about 
one-fifth  wider  than  high,  of  a  somewhat  compressed  conical  fortn. 
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bolging  a  little  below  the  middle,  and  becoming  less  in  size  on  nearing 
the  base,  which  is  rounded  at  the  edge;  the  base  itself  is  slightly 
concave ;  the  crown  is  rounded ;  the  operculum  is  small  and  rather 
sunken  and  very  finely  punctured;  the  entire  surface  is  smooth, 
showing  only  faint  granulations  and  mere  indications  of  striations  on 
the  lower  half,  running  from  the  middle  to  almost  the  base.  It  has  & 
pearly  appearance,  being  whitish  or  yellowish-white  in  colour  with, 
opaline  reflections;  shortly  before  hatching  the  colouring  becomes 
opaque,  and  a  dark  leaden  spot  appears  at  the  crown,  caused  by  the 
dark  head  of  the  larva  showing  through  the  shell.  In  ten  days  after 
the  egg  is  deposited  the  young  larva  emerges  by  eating  away  the 
crown  (Frohawk.    June  24th,  1891). 

Habits  of  labva. — ^The  young  larva  emerges  by  eating  away  tine 
crown  of  the  egg  and  the  sides  until  very  little  remains.     Soon  after 
emergence  it  commences  making  for  itself  a  little  tubular  dwelling, 
drawing  together  the  edges  of  the  grass-blade  by  spinning  about  three 
or  four  stout  cords  of  silk,  each  cord  composed  of  a  great  number  of 
strands,  which  quickly  contract,  causing  the  edges  to  come  together 
and  sometimes  to  overlap,  forming  a  compact  short  tube ;  the  making 
of  one  of  these  tubes  occupies  about  four  hours;  generally,  befom 
spinning,  it  nibbles  ofF  the  extreme  edge  of  the  blade  to  which  the 
silk  is  eiterwards  attached.    It  feeds  upon  the  blade  both  above  and 
below  its  abode,  eating  quite  through  the  edge,  devouring  so  macfa 
that  frequently  only  the  midrib  of  the  blade  remains,  and  the  tube  is 
only  just  long  enough  to  conceal  it ;  it  then  shifts  its  quarters  and 
prepares  a  new  home.    As  the  larvse  get  older,  these  tubular  residences 
become  more  conspicuous.  The  larva  is  particularly  active  when  disturbed, 
and,  upon  the  slightest  touch,  it  rapidly  runs  out  of  its  tube,  eith^T 
backwards  or  forwards,  and,  after  remaining  quite  still  for  a  tim^^     ~^f=* 
(sometimes  as  long  as  an  hour),  until  all  apparent  danger  has  P^sse^^^^^r^ 
it  retreats  into  its  abode.    Its  natural  movements,  however,  are  ^ ^^^-jf^^ ^^/J 
slow,  especially  directly  after  a  moult  or  when  seeking  a  fresh, spo 
make  a  new  tube,  and  it  appears  to  show  no  disposition  to  wa 
away  from  the  part  of  the  leaf  which  it  is  eating.     For  moulting, 
tips  of  the  leaves  are  usually  drawn  together  so  as  to  form  1 
cylindrical  retreats  securely  fastened  by  spinnings  of  silk, 
mid- August  to  early  September  the  larvse  devour  their  case 
quickly,  first  eating  the  lower  part  of  the  leaf  all  but  the  midri 
devouring  the  top  of  the  leaf  above  the  tubular  part,  and,  las^ 
tube  itself,  until  it  becomes  too  short  to  hide  the  larva,  when  it  is 
and  a  fresh  leaf  selected.      When  nearly  fullfed  they  ma 
imperfect  tubes  and  are  content  to  lie  along  the  underside  of 
the  top  of  which  they  soon  devour.      When  fullfed  in  Oct 
larva  draws  a  leaf  round  itself  as  it  rests  on  the  undersid 
leaf ;  if  not  wide  enough,  the  space  between  the  edges  is  w  ^ 
up  with  whitish  silk,  forming  thus  a  complete  cylindrical  si: 
hybemaculum,  or  it  may  spin  two  blades  of  grass  together  at  th 
thus  forming  a  closed  tube.    In  this,  they  remain  absolutelv 
from  mid-October  to  March.    The  larva  under  observation  tn 
end  of  its  hybemaculum  on  March  12th,  remained  there  till  the 
it  quitted  its  abode,  lying  quietly  for  some  days  of  lo^r  f^. 
until  April  1st,  which,  being  warm  and  bright,  caused  - 
restlessly,  when  it  began  its  puparium.     It  pupated  on 
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Altogether  it  was  289  days  in  the  larval  state,  and  of  these  was  fixed 
for  pupation  five  days  before  changing.  The  larva  has  the  power  of 
casting  its  excrement  sideways  with  considerable  force,  sending  it  a 
foot  or  more,  undoubtedly  in  order  to  prevent  it  fouling  its  domicile. 
Fletcher,  describing  the  form  tnandariy  says  {Can.  En^,  xxi.,  p.  1  IS),  that, 
in  confinement,  from  the  hatching- time,  the  larvsB  were  great  wanderers, 
frequently  leaving  their  foodplant,  and  crawling  all  over  the  glass — 
used  as  a  cage  ;  in  these  wanderings  they  spun  silken  paths  wherever 

they  went The  habit  was  kept  up  through  all  the  stages, 

•     .     .     .     and,  at  no  time,  did  they  construct  a  tent  by  catching 

several  leaves  together  in  the  manner  of  the  larvsB  of  Pamphtla  mystic,  P. 

ceryies,  and  P,  manitoba.     Directly  after  hatching,  the  young  larvae 

climbed  to  the  tops  of  the  blades  of  grass  and  made  a  sort  of  tent  by 

catching  the  opposite  edges  together  with  two  or  three  cords  of  silk, 

about  ^  in.  below  the  tip ;  they  then  attacked  the  edges  of  the  leaf, 

eating  down  each  side  and  leaving  the  midrib.     When  at  rest,  during 

the  first  three  stages,  they  retired  beneath  their  tents  and  lay  extended 

along  the  midrib.      Their  habit  of  choosing  wide-leaved  species  of 

grass  for  food,  the  shape  of  their  bodies  and  coloration,  added  to  a 

habit  of  lying  extended    down   the  midrib   with   the   body  closely 

^Ppressed,  the  lower  part  of  the  head  protruded,  and  the  apex  drawn 

|^k>  caused  these  larvse  to  be  well  hidden  from  observation;  after 

the  third  moult  they  would  sometimes  roll  the  leaf  of  a  wide  species 

^  grass,  as  Panicum  crmgalli,  into  a  tube  similar  to  those  made  by 

J  ^fffphila  hobomok ;  after  the  fourth  moult  no  tent  was  made,  the  larvae 

ying  exposed  on  the  upper  surface  of  the  leaves  when  at  rest.     After 

two^^^  its  full  length  (September  12th)  it  fed  sparingly  for  about 

And  j^^^>  ^^^  ^^^^  spu^  A  i^^^  o^  si^^  o^  ^^^  ^^  ^^  °  blade  of  grass 

ceaae^^   two  other  blades  over  it  with  single  strands  of  silk;   it 

for^  ^  ^*t,  its  colour  changed,  and  it  evidently  meant  to  hybemate 

a^taciJ!^  ''Winter  (unfortunately  in  the  middle  of  November  it  was 

qJ^  ^y  mould  and  died). 
newly-S^^^^  of  ulkva.— First  instar   (June    24th,    1891J :     When 
shiDmg-  ^^^^ed,  2mm.    long;    the  head  large,   intensely  black   and 
fhft  te^^iT        *^®  ^^y  cylindrical,   of  a  creamy-white  colour,  including 
*      j^    '^yid  claspers,   and  of  a  rough  or  velvety  texture;   on   the 
^'t^^^fS^^^,  encircling  the  upper  half,  is  a  black  linear  or  crescentic 
\\^';  there  are  six  longitudinal  series  of  short,  fine  bristles,  three  on 
^/^^,r   side.     After  feeding  two  days,   the   body  changes  to  a  faint 
©i^0j>-green  tint.      The  first  moult  occurred  on  July  8th.      Second 
'fi^t^^'   ^^^^y   ^^^)  '•    About  6mm.   long ;   the   body,   cylindrical  and 
^Idijder,  without  markings ;   the  segments  well-defined,   and  trans- 
versely wrinkled;  clothed  with  very  short  and  fine  hairs,  most  minute, 
giving  the  surface  a  velvety  appearance ;  the  colour  is  of  a  very  pale 
yellowish-green,  in  certain  lights  appearing  of  a  whitish-green;  the 
head  is  large,  elongated,  flattened  above,  black  and  shining,  as  also  is 
the  prothoracic  collar.       Second  moult,  July  17th.      Third  instar: 
12mm.  long  ;    colour,  very  pale  green,  with  a  fine  longitudinal  medio- 
dorsal  line,  a  darker  green,  and  a  subdorsal  green  line,  slightly  darker 
tlian  the  ground  colour;  each  line  is  bordered  by  a  paler  stripe;  the 
xiead  \b  black,  mottled  with  pale  brownish-grey  on  the  centre  of  each 
lobe,  and  a  blotch  above  the  mouth ;  there  are  five  glistening  black 
^virarts,  set  on  a  glazed  collar  of  pale  green,  encircling  the  upper  half  of 


L>l?iij?6B"lM|#Bl8(|t)5^*:  OD  the  anal  segmeDt  isan 
«^@tt'@(/'?'^  the  centre.     On  Jul;  24th, 
^'~%  GQiiAiliatar,  it  was  12-5mni.   long, 
"'"■  "Viindrical  throughout.     Thiri 
iugust  6th):   17'6mm.  long; 
^w  stt^ ;  colour,  pale  whitieb- 
gFather  dark  green,  bordered  on 
jgQ,  line,  followed  by  alternate 
JSibeing  extremely  fine ;   then  4 
Qn^i^  laterally  by  a  conspicuous 
'SAiitlow  by  a  paler  and  indiet'sii^ .. 
^ygrnl)^>whitiiui  stripe,  on  whic^^"*-*-  - 
L'gdfldMHDed  by  a  dark,  but  indi-     ,  -^ 
pSvwjHfi  ^^^  ^^  'B  about  th  —V 
■■'"        pf  a  pale  greenish-grey 
a  the  lobes,  and  one  dc3 
»ting  and  uniting  '^^^^.^i^' 
kd  and  body  are  clotb«^,^5^ 
iB  elongated,  porrected  ard 
the  central  black  marking, 
very  conHplcuous  ;   the  legs 
;   the  olaspeta  of   the  same 
ts  are  transvaraely  wrinkled. 
_^    ._on  August  17th.      Fifth,  iraim 
H^t^pale  whitish-green ;    at    each 
■!S"e»3»ri"ilfls^.  each  fold  or  wrinWe 
""'"''^noticeable   between  the  6tBi 
are  fairly  uniform     in  colottt; 
msversely,  in  addLtion  to  the 
moult,  &  great   and  impoetant 
of  the  head,  and  the  diaappear- 
lal  segment  (so  conspicuous  in 
J  the  prothoracic  coUar.     The 
^preen,  with  a  taint  bluish  tinge, 
-'-  line,  Beparaiing  the  lobea  ol 
ocelli;  five  in    -fche  form  ot  a 
ist  conspicuous     and  bead-WW 
sm^l  black  specks,  only  mA 

reflectingV*^-^ 
in  the  Drev.-^.,  *ri  "^^' 


i&e 


le  in  the  previous 


Hap  is  o(  the  siS^'.'™*  "» 
ildy.rs  dothed  its  w"™  " 
.5t.nul»t«d.     i„S-™„'''«>rt  fin 


glh,  2S-5min 
still  pale  : 
(October 


(Septembe 


n»peol 
Now    IC 
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days  old ;  length  still  28'6mm.,  but  more  robust ;  the  ground  colour 
changed  to  a  very  pale  primrose-yellow,  the  stripes  of  a  slightly  darker 
hue,  the  white  lateral  line  showing  clearly,  the  spirsusles  brownish ; 
the  head,  pale  buff  with  a  faint  lilac  tinge,  a  black  patch  above 
the  mouth,  and  brownish  at  the  sides,  the  black  ocelli  and  central  line 
showing  as  before.  LaUr  (February  9th,  1892,  during  hybernation)  : 
The  colour  had  now  changed  to  pearl-grey,  and  it  had  a  ^emitrans- 
parent  appearance,  the  dorsal  lines  drab,  and  clearly  pronounced. 
Later  (March  2l8t) :  Contracted  to  18-76mm.;  the  colour  of  a  delicate 
cream  or  very  pale  primrose,  inclining  to  pinkish ;  the  lines  of  a  pinky- 
drab,  and  very  dearly  defined,  the  subdorsal  lines  separated  by  an 
almost  pure  white  stripe  ;  the  head  remained  unaltered  in  colour 
(Frohawk). 

Labva.  ^Penultimate  instar  (/) :  19mm.  long.     A  front  view  of  the 
bead  shows  it  to  be  very  square  rather  than  round,  i,e,,  two  sides,  top 
and  bottom,  flattened.    The  subsegmentation  is  noted  as  follows : — 
prothorax   undivided,  mesothorax   and   metathorax  each  with  three 
Bubsegments,  the  abdominal  segments  1  to  7  with  five  subsegments, 
the  front  one  being  rather  larger  than  the  remainder ;    the  8th  ab- 
dominal has  three  subsegments  (but  the  divisions  are  obscure  and 
there  may  be  five),  the  9th  and  10th  are  undivided,  the  10th  projects 
a  long  way  behind  the  claspers,  looking  much  like  a  Satyrid  larva, 
except  that  the  projection  is  of  the  whole  segment  and  not  of  two  anal 
tails.     The  abdominal  spiracles  are  on  the  2nd  subsegment,  t.«.,  the 
\L  ^^  ^^^  ^^"^  smaller  ones,  although  at  the  spiracular  level  this 
subeegment  widens  out,  encroaching  on  others,  and  spreads  into  the 
ia^raJ  flange  a  little  below  the  spiracle.     The  spiracle  of  the  7th 
Tb  ^i?^*^*^'  and  more  markedly  that  of  the  8th,  is  placed  very  dorsally. 
^in  ^^''®*^  tubercles  are  not  determinable,  but  below  the  spiracle  is  a 
htknd^   ^rown  ring  (lenticle).      There  is  a  broad  subdorsal  whitish 
lo\^'  .^  narrower,  more  defined,  one  below  this,  and  a  less  distinct  one 
^/)Q     *    ^^  front,  this  is  some  distance  above  spiracles,  but  posteriorly, 
iave        ^^®y  are  placed  higher,  they  are  close  up  to  it.      The  prolegs 
but  .^^^5^*^P^®*®  circles  (ovals)  of  crochets  almost  entirely  in  one  row, 
de£ei^  -^^h   a  smaller  one  or  two   interiorly ;    there    is    some  little 
y.     ,^*^^y  in  the  hooks  on  the  outer  margin.     The  larva  possesses  an 
w^^     comb,"  essentially   no  doubt  the  same   appendage  as  that 
XtopSOV)ed   by    Hofmann    (Ent.   Annual,    1878,    p.    61)    (Chapman- 
^pfe^mber  6th,  1898). 
^^  ^ooDPLANTs. — Brachypodium    sylvaticum   (Disqu^),    Bromus    asper 
/frohawk),  Cynosurus  cristatus  (Curtis).     The  larvsB  feed  freely  (in 
Xmeiica)  on  all  grasses  offered  to  them,  but  seemed  to  prefer  the 
tnde-leaved  species — Panieus  crusgaUi,   P.  sanguinaU,   and   Triticum 
repens  (Fletcher).     [Plantago  major  (Duponchel,   Stephens,  etc.)   is 
erroneous.    In  1882,  Duponchel  (Iconographie,  p.  216,  pi.  xxxi.,  fig.  91) 
notes  this  as  the  foodplant  of  palaemim,  and  figures  the  larva  thereon* 
Fletcher  (Can,  Ent.,  xxi.,  p.  118)  put  young  larvae  on  this  plant,  but 
they  refused  to  eat  it.] 

PuPABTOM.— The  fullfed  larva  spins  the  tops  of  the  grass  blades 

together,  forming  a  tent-like  structure,  and,  along  the  surface  of  one  of 

t^      -^^  blades,  a  little  carpet  of  silk  was  spun,  upon  which  it. 

'®®-®~  yp^b  its  head  uppermost ;  a  silk  cord  also  encircled  its  body 

ronml  the  4th  segment.     It  remained  fixed  for  pupation  at  least  five, 
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days,  after  which  it  cast  its  larval  skin  quickly,  being  at  one  time  fiee 
fit  the  anal  end,  and  supported  only  by  the  silken  belt,  the  cremastnl 
hooks,  however,  being  fastened  into  the  silken  pad  in  about  20  minutes ; 
the  pupa  assumes  its  final  form  and  colour  in  about  three  hours  aftet 
pupation,  altering  very  little  in  hue  from  the  last  coloration  of  the 
larva  (Frohawk).    Some  larvae,  reared  in  1888,  were  fuUfed  in  October, 
when  they  drew  a  grass  blade  round  them,  forming  of  it  a  complete 
cylindrical  silk-lined  habitation.     In  this  they  remained  till  the  foUoW' 
ing  February,  when  their  removal  caused  the  larvsB  to  leave  the  caves, 
and  do  a  little  spinning  on  the  gauze  covering  of,  or  under  the  top  edge 
of,  a  cylinder  in  which  they  were  placed.     In  these  webs  they  fastened 
themselves  to  an  anal  pad  and  spun  a  silken  belt  round  the  middle,  becom- 
ing pupee  during  the  second  and  third  weeks  of  March.     As  thelarv8Bate 
nothing  in  spring,  their  hybernacula  should  possibly  have  been  their 
puparia   (Hellins).      On  March  19th,   1894,   a  larva  that  had  been 
hybernating  since  the  previous  October,  began  to  move,  and  left  its 
hy bemaculum  as  soon  as  brought  into  a  warm  room,  it  would  not  eat, 
however,  and  remained  white  and  colourless.      It  did  some  spinning, 
but,   being  disturbed,  finally  spun  up  on  the  glass  in  which  it  was 
confined.      With  a  general  slight  web  over  the  whole  area,  there  w^ 
no  definite  extra  anal  pad,  but,  on  either  side  of  the  thorax,  were  two 
special  mutton-chop-shaped  pads,  from  the  inner  angles  of  which  the 
girth  sprung.     The  girth  at  first  crossed  over  the  metathorax,  but 
later  it  was  found  crossing  the  prothorax ;  how  the  change  occurred  was 
not  observed*  (Chapman). 

Pupa. — The  pupa  has  a  very  deep  groove  between  the  metathorax  and 
the  1st  abdominal  segment,  made  by  (or  for)  the  girth  (which  is  not  now 
in  it).     The  7th  abdominal  segment  is  fixed;    no  maxillary  palpi  ate 
present;   points  of  third  pair  of  legs  show  beside  tips  of  maxilise; 
second  pair  of  legs  extend  beyond  antennae ;   the  cremaster  forms  a 
bundle  of  very  fine  hooks  on  long  shafts,  terminal  and  slightly  ventral 
(Chapman.     Note  made  from  living  pupa,  March  21st,  1894).*  Length 
16mm.     Transverse  diameter,  across  eyes  {i.e,,  l*5mm.  from  front], 
2*8mm. ;  at  the  wing-spines  {ue.,  4mm.  from  front)  Smm. ;  thence  it 
regularly  tapers  to  2*5mm.  at  6th  abdominal  segment  (12mm.  trom 
frontf),  thence  it  tapers  more  rapidly  but  regularly  to  the  end  of  the 
cremastral  spine,  which  is  somewhat  sharp.     The  nose-spine  in  front 
is  about  0'6mm.  across  base,  and  0*8mm.  long,  fairly  conical  and 
sharp-pointed,  but  sloping  out  at  its  base  to   the  general  surface 
laterally ;  dorsally,  its  surface  is  in  a  straight  line  with  the  medio- 
dorsal  line ;   ventrally,  this  surface  turns  sharply  ventrad,  formingi 
beneath  the  horn,  a  small  surface  directed  to  the   front.      Viewed 
laterally,  the  dorsum  is  straight  from  the  middle  of  the  mesothorax  to 
the  5th  abdominal  segment ;   in  front  of  this  it  slopes  ventrally  at  an 
angle  of  about  80° ;  behind  the  6th  abdominal  segment  it  continues  to 
the  cremaster  in  a  curve.  The  head  is  l*5mm.  in  front  of,  and  apex  of 
cremaster    l*8mm.   behind,  the    main    dorsal    line    (if    continued). 
Ventrally,  there  is  a  nearly  straight  line  the  whole  length  of  the 


*For  pupation,  the  larva  sospended  itself  exactly  like  a  PapiUo,  ezoept  that 
the  girth  was  loose  instead  of  being  fixed  by  sinking  into  the  ohitin  of  the  donam 
(Chapman.  Jane,  1894). 

t  The  tree  segments  are  a  little  telesooped,  thns  abbreviating  aome  dimensidnflf 
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^axillcB,  in  front  of  this  is  the  hollow  below  nose-horn,  whilst  behind, 
we  line  curves  to  the  base   of  cremastral   spine,  which   is   hollow 
centrally   (pen-shaped).      The  antero-posterior  diameters  would  be: 
the  head  (l«8mm.  from  front),  l-6mm. ;    at  summit  of  mesothorax 
^*id  wing-spines  (4mm.  from  front),  2*8mm.  tapering  to  2'2mm.  at 
posterior  margin  of  6th  abdominal  segment  (12mm.  from  front).    The 
texture  is  semi-transparent  with  darker  markings,  the  colour  during 
we  would,  therefore,  be  very  pale  ochreous.     The  markings  are  a  black 
dorsal  line  from  prothorax  to  end  of  cremastral  spine  ;     this  just 
beaches  to  the  head  ;  a  subdorsal  black  line  faint  on  head,  at  back  of 
^yes,  on  mesothorax  down  patagia,  and  apparently  in  line  with  broad 
^*ck  line  down  inner  margin  of  forewings.      Ventrally,  the  base  of 
Ji^axilla  and  of  1st  legs  have  a  good  deal  of  hlaok,  the  posterior  three- 
'm?'^^?  of  the  maxillsB  making  a  notable  black  line  down  the  venter. 
sh  ^  ^iiig- veins  are  clearly  marked  out  by  lines  that  are  something 
^f^ort  of  black.     They  are  the  Ist  and  2nd  anal  veins,  the  cubital  con- 
^ulv^^^  straight  into  vein  4  (median  8),  the  median  (fainter  than  the 
tb      *^)  >3i©eting  the  transverse  veins  between  5  and  6  (median  1  and  2); 
Vef  ^^^*^  ^s  only  seen  just  where  it  joins  the  transverse,  and  gives  off 
lO  ^^  '^'  ^'  ^^^  ^ '  *^®  ^^^  °^  ^^®  radial,  as  well  as  the  subcostal  and  veins 
^^**k^-^^'  is  wanting.    These  veins  reach  to  "Poulton's  line,"  beyond 
^^li]    ^^  *  spread-out  colourless  margin,  almost  1-Omm.  wide  at  apex, 
^a>  •  ^*2mm.  at  anal  angle ;    the  wing-apex  is  just  within  posterior 
t|j^ .  ^n  of  the  4tb  abdominal  segment.    The  maxillee  are  free  only  as  to 
by  ^f  extreme  tips,  which  reach  over  on  to  the  6th  abdominal,  supported 
^^^/"^^  ^^  ^^  ^®^'  which  reach  halfway  from  end  of  wings  to  end  of 
J^-he  7  f\     ^^^  hind  wings  are  a  narrow  colourless  strip,  wide  opposite 
^i^^j.      *«^ominal,  notched  from  the  spiracle  of  the  2nd  abdominal,  and 
^'^^^^^^^    ^^^^^    ^^^  ^^^S   j^s*    ^^^^^    reaching   the   8rd  abdo- 
^^ife^    ^K    ^^   spiracle  of  the  2nd  abdominal  segment  is  barely  free, 
^o^.^      ^»fc    of  the  Brd  abdominal  is  covered  by  wing  (this  may  be 
^-^G(^     -*oi-    the  species  or  only  an  accident  in  this  specimen).     The 
^^e,  nSfc^f    ^^^e  forwards,  and,  on  dehiscence,  each  separates  in  one 
^<i  i/jQ  I  ^   the  included  area  behind.    The  labrum  is  narrow  and  long, 
^-  ^I^Pets  on  either  side  (mandibles?)  are  well-marked  ;  there  is 

soirap  (labium)  between  the  bases  of  the  maxillas.      The 
^p^-^  well  forward,  so  that  the  labrum  is  rather  anterior  than 
*^^  antennsB  reach  down  to  about  the  middle  of  the  Brd 


JjJ^^QimaJ  antennaB  reach  down  to  about  the  middle  of  the  8rd 

^'^J'oud  (j^      ®^Srcient  (about  as  far  as  hindwings),  the  8rd  legs  a  little 
^1    ?^ider».i^^^^-^^  to  hind  margin  of  the  3rd  abdominal) ;  the  1st  legs  are 


^*^orax, 
^Parate 


^8 


8 


^-**«i(jera|^j — ''*<y  to  hiod  margin  of  the  3rd  abdominal) ;  the  1st  legs  are 

|^^*iiscene^  ^^  sfaorter;    the  2nd   legs  abut  widely  against  eyes.     On 

ft«^  .  »      «il:i^  headpieces  separate  from  antennsB,  etc.     The  dorsal 

^•bout  'Gmm.  across  (on  either  side),  0'14mm.  wide  at 

0*2mm.   at  outer,    end  ;    it   remains   attached  to  pro- 

'v^rith  the  Ist  and    2nd  segments  of  the  thorax,  splits 

dehiscence.       The     metathorax    does    not    split,    but 

I   the    mesothorax,    and     the    1st    and    2nd    wings 

me  distance.      There  is  a  wide  hiatus  between   the 

d  the   Igfc  abdominal  segment,  which  was  obviously 

Xife,  the  bottom  of  the  gap  being  transparent  membrane  ; 

if  it  Were  an  aocideiit  in  this  specimen,    though  the 

:>"w  shows  that  it  is  probably,  if  so,  not  a  rare  one.      A 

on  the  wings  shows  that  the  girth  passed  across  middle 


5;f  Parate  ^^    ' 

^^tathora.^ 
{!J?8©ntdi:i^i 
5^s  looks 

^embrane    j 
^®preesed  1^ 


fi08  BRITISH   BUTTERFLIB8* 

of  metathorax,  which  is  a  very  narrow  segment.    The  length  o(  tke 
segments  dorsally  are  ahout  as  follows :  Dorsal  part  of  headO*2mm.,pro- 
thoraxO'Gmm.,  me8othorax2'4mm.,  metathorax 0*4mm. ,1st abdominal 
0'6mm.,  2nd  abdominal  I'Omm.,  8rd  abdominal  1 '8mm.,  thereafter  get- 
ting narrower  again.     The  general  surface  has  a  sculpturing  of  minute 
transverse  waved  ridges,  anastomosing  freely,  and  scattered  over  it  an 
a  good  many  very  minute  (microscopic)  hairs,  apparently  coloarless, 
their  length  0'08mm.-0'04mm. ;  these  also  occur  in  the  inner  eye  area, 
but  not  on  the  appendages,  which  have  similar  sculpture,  but  the  waves 
tend  more  to  an  arborescent  character,  as  well  as  being  more  and  less 
pronounced  on  consecutive  areas.     The  anal  scar  is  very  marked,  t^ 
large  bosses  facing  posteriorly,  being  below  the  hollow  of  the  cremastral 
spine.    On  the  9th  abdominal  are  two  small  rounded  elevations,  "witii 
incision  between — the  specimen  is  a  female,  but  the  posterior  margin  of 
the  8th  abdominal  is  hardly  notched,  and  the  f  oveola  on  the  8th  abdominal 
is  small  and  close  to  posterior  margin,  and  so  inconspicuous  that  the 
specimen  was,  I  see  by  my  notes,  supposed,  before  imago  emerged,  to 
have  been  a  male.      The  cremastral  hooks  very  numerous,  crowded 
together,    at  the   lower   angle  of  end   of   spine.     Each   is  nearly 
0'25mm.  long,  with  a  curl  of  a  complete  circle  at  its  tip  (Chapman. 
Description  made  from   the  empty  pupa-case    of    the  pupa  noted 
above  as  having  been   examined  alive,  March   21st,   1894).     The 
pupa  is   15mm.  in  length,  fairly  cylindrical,  but   tapering  to  anal 
segment.     Dorsal  view:    The  head,  pointed  in  front,  in  the  form (rf 
a  short  conical  beak,  1mm.  long.     The  eyes  are  rather  prominent; 
the  thorax  is   swollen  in   the  middle,   the  widest  part,   and  then 
gradually  tapers  towards  the  last  segment,  which  is  elongated  and 
flattened;  the  back  of  the  abdomen  almost  hollow,  curving  up  again  at 
tail.     The  anal  end  rounded,  but  continued  as  a  flat  cremastral  spik^i 
set  at  the  tip  with  a  dozen  or  more  curled  spines  of  different  lengths. 
The  colour  on  the  back  creamy- white,  with  a  very  dark  brown  thin 
central  line  from  the  head-spike  nearly  to  the  tail,  a  sabdorsal  line  ol 
pale  buff  bordered  with  reddish-brown,  and  then  a  shorter  buff  line 
edged  below  again  with  reddish-brown   ;  the  wing-casea  and  ventrsl 
surface  pale  flesh-colour,  faintly  tinged  with  dusky,  the  straight  tongue- 
case  dark  brown.     Lateral  vietv :    The  beak  is  slightly  upturned,  the 
thorax  convexed,  and  the  segment  next  the  thorax  rather  swollen  in 
the  middle,  so  forming  a  rather  decided  depression  at  the  base  of  the 
thorax,  where  the  silken  cord  passes  round  ;    the   body   gradually 
tapering  to  the  last  segment,  which  terminates  in  a  long  compressed 
curved  process  furnished  with  long  hooks;  the  wing-cases  extend  down 
two-thirds  its  length,  and  are  only  very  little,  if  at  all,  swollen ;  the 
antennsB  and  legs  are  but  feebly  modelled ;   the  tongue  is  well-defined, 
dusky  at  the  base,  blending  into  black  at  the  apex  ;  the  colour  is 
of  a  very  pale  primrose-yellow,  shading  into  pearly.grey,  and  semi- 
transparent  on   the  head,  wings  and  flap ;   a  dark  mediodorsal  Ub^ 
commences  at  the  base  of  the  beak  and  passes  down  the  entire  length, 
gradually  fading  off  in  the  anal  extremity  ;  it  is  blackest  on  the  head 
and  first  abdominal  segment,  and  palest  on  the  thorax,  where  it  is  lighi 
brown ;  there  are  two  rust-red  subdorsal  lines,  which  run  parallel  fron 
the  base  of  the  antennae  to  the  last  segment ;   another  similar  line 
united  along  the  inner  margin  of  the  wing,  passes  over  two  snirade*! 
and  these  run  paraUel  with  the  subdorsal  lines,  passing  just  above  tb 
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^taaoning  five  spiracles,  which  are  indicated  by  brownish  specks  ;  at  the 
^^^Be  of  the  antennsB  are  two  short  and  fine  blackish  streaks ;  the 
^^itennsB  and  wings  faintly  outlined  with  dusky  brown.  In  general 
appearance  and  colouring,  the  pupa  closely  resembles  a  piece  of  dead 
^khered  grass.  Five  weeks  later  the  pupa  begins  to  change  colour, 
*he  wings  turning  greyish,  and  the  eyes  a  deep  pinkish -purple,  and 
*ixially  becomes  a  dull  leaden-grey  all  over.  A  ?  emerged  five  days 
*^ter  (May  20th,  1892)  (Prohawk). 

TiiffE  OF  APPEABANOB. — Tbis  is  everywhere  in  the  Palasarctic  region 
?  Bingle-brooded  species,  usually  occurring  for  only  two  or  three  weeks 
J**  late  May  or  early  June  each  year  in  England,  France,  and  the 
*o^er  parts  of  central  Europe,  but  varying  somewhat  according  to  the 
^^son.     In  the  mountains,  however,  the  end  of  June  and  July  are  its 
^ore  normal  time  of  appearance,  and  even  early  Au^st  has  been 
^l^aaionally  noted.    Slater  remarks  that  his  observations,  spread  over 
^nae  14  years,  in  the  woods  of  Northamptonshire,  suggest  May  10th- 
s^?^^  Sth,  as  the  usual  time  of  appearance,  varying,  however,  with  the 
th^*^'  specimens  being  on  the  wing,  in  1898,  as  early  as  April  21st.     In 
or^i  ^^^^^i<^  region,  the  species  also  emerges  from  the  pupal  stage  earlier 
1^  y^^r,  according?  to  the  forwardness  or  tardiness  of  the  season,  and 
^K     ^P  nieans  so  prompt  to  a  date  as  are  some  of  the  local  butterflies. 
C^ir^  ^s  no  indication  of  more  than  one  brood  in  a  season.    At  Laggan 
0:M^^y  Mountains  of  Alberta)  the  species  emerges  in  June,  the  ,3^  s  in 
I^  J^^  seasons  appearing  early  in  the  month ;  the  2  s  during  the 
^^6nn        ^^  *^®  month ;  several  ?  s  have  been  taken  at  Emerald  Lake 
^eV?-^®®*  elevation)  in  early  July,  and  a  ?  at  Agnes  Lake  (6800  feet 
^e  V  i?**-^  ^^^y  ^°  August  (Bean).     Throughout  British  Columbia,  and 
"ti^^^ilGya  along  the  United  States*  boundary,  it  appears  in  June  and 
^iew/-**^*^  ^^as  noted  as  occurring  at  Calgary,  Alberta,  at  about  8000ft. 
Q^^Mon,    on  j^^^  2^^j^^  jQQ^  .   jjj  British  Columbia,  at  Keremeos, 

t     V?^-»   on   JiinA  Ififh    1QA1.    ftf.  Pont,inf.nn.  af.  SOOOft..  on  June  18th  : 


^i 

^ 

^t 


ie 


0/ 


June  16th,  1904;   at  Penticton,  at  2000ft.,  on  June  18th  ; 
I.,   on 
July 


J^i^^^^^'     at   4000ft.,   on    June  10th;     and    by  the  lUecillewaet 
r^enf'^    ^^>O0ft.,  on    July  11th,  1904  (Nicholl);  suggesting  that  its 


ranee  is 


i;^^  Szaa. 
^  'he  E, 

?;ver8tt,fi 

^«^yand 

(Collet!)'. 

rS?  ^^^-^^ 
l^lachier*)  ^ 
?eason  (l^* 

^*i  the  ic^j,, 

y^r  as 

oommoa 


/-^  ^so  r»  '  — **"*^  *"  largely  modified  by  altitude,  as  in  Europe.  It 
vCo|,pQ^r*5^teci  ^g  occurring  on  June  26th,  1872,  at  Fox  Pay,  Anticosti 
^^^dle^£^  ^^  the  White  Mountains,  it  appears  from  June  6th  to 
f  ^^inosfc  *^^^^th;  atNepigon,in  good  condition,  early  in  July  (Scudder). 
J^^feen  at   V^^^^'^^iarkable  record  is  August  10th-24th,  when  butterflies  were 

^^^It   St.  Marie;  Scudder  thinks  that  this  indicates  here  a 
"^     ^d  brood,  but' remarks  that  it  is  no  further  south  than  the 
•^ins,  where  it  is  never  seen  later  than  June.  In  Europe,  Miss 
^l>3erves  that  it  flies  in  the  Rohrwald,  near  Vienna,  and  m 
"  ^^*^st,  at  the  end  of  M»y»  ^^^  o^^  **^e  top  of  the  Maloja  Pass, 
^itae,  at  the  end  of  June.     In  the  Lower  Volga  district, 
*^otes  it  as  occurring  in  May  and  early  June,  and  Oaradja, 
"*  ^^    in  Roumania.     In  Scandinavia,  a  single  ^  was  found  at 
Xolverid,  at  65°  N.  latitude  in  the  beginning  of  July,  1875 
Savoy,  near  Geneva,  at  the  foot  of  the  Grand  Sal^ve, 
tiime  of    appearance   is   from    May    8th    to    June   6iix 
"xi  Belgium  i^ccurs  from  May  to  July,  according  to  the 
xllion).     DuDonchel  says  that  it  usually  begins  to  appear 
^i  Raismes    near  Valenciennes,  about  May  10th,  m  one 
^  ^ay  eth  whilst  Oberthiir  notes  that  the  species  is  very 
«  end  of  May  and  beginning  of  June  in  the  Forest  of 
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Bennes;  whilst  Griffith's  statement  that  it  is  double-brooded  at  Uorbi- 
ban,  occurnng  in  May  and  again  in  July- August,  is  almost  certaisly 
erroneous.  The  following  dates  may  prove  interesting.  Continbntal 
BBGORDS  :  From  May  6th  to  July  16th,  in  different  years  at  Brenne 
(Martin) ;   April  28rd  to  May  26th,  in  different  years,  near  Innsbruck 

g'ritsch) ;   May  4th,  1860,  and  July  28rd,  1864,  on  the  Ziirichberg; 
fity  21st,  1864,  in  Hocker-on-the- Albis ;  May  14th,  1866,  near  WalliBeUen 
(Dietrich) ;  end  of  July,  1866,  on  the  Maloja  (Frey) ;  May  26th,  1878, 
near  Senftenberg  (Fritsch) ;  August  8rd,  1880,  quite  fresh  at  Nassfeld 
(Hormuzaki) ;   May  17th,   1888,  on  the  Axenstrasse  (Hutchinson) ; 
June  16th,  1890,  at  Les  Plans  (Fison) ;  May  29th,  1891,  atHennance; 
May  81st,  1891,  at  Onex  (Blachier);    June,  1892,  at  Certosa  di  Pesio 
(Norris) ;  Julylst-6th,  1892,  atChamonix  (Oberthtir);  last  week  in  June, 
1896,  on  the  Maloja  (Fountaine) ;  mid- July,  1896,  at  Pejo  (Lemann); 
June  1st,  1897,  at  S^pey  (Lowe) ;  last  week  in  June,  1897,  just  above 
86pey  ;  May  and  efcrly  June,  1898,  and  April  28th,  1899,  at  Veytaux, 
(Wheeler);  end  of  June,  1898,  in  the  Bernese  Oberland  (Oberthtir); 
June  2nd,  1899,  males  all  going  over,  but  females  still  fine  at  Rennea 
(Oberthiir) ;    June  20th,  1899,  in  the   Turtmannthal  (Buckmaster) ; 
June  26th,  1899,  in  the  Rilska  Valley  (Nicholl);  June  11th,  1900,  in  the 
Val  Strona ;  June  12th,  1900,  in  the  Val  Anzasca  ;  July  2nd,  1901,  at 
Innsbruck;  July  10th,  1901, at Trafoi;  July,  1901,  at  Engelberg (Lowe); 
June  27th,  1901,  in"  the  Fluelathal;  June  28th,  1901,  in  the  Disch- 
mathal;    June  80th,  1901,  at  Flims  (Fison):    June  6th,  1902,  at 
Freiburg- in -Baden,  common  ;  end  of  June,  1902,  at  Susa ;  June  26th, 
1902,   at  Pesio   (Lowe);    June  26th,  1902,  one  specimen  at  Aigle 
(Sheldon);    May  4th,   1903,   at  Chantilly  (Oberthiir);    May  30th, 
1908,     at    Vionnaz    (Wheeler)  ;     June    28rd-24th,    1908,    between 
Goschenen   and   Wassen   (Keynes)  ;    June    17th,    1904,   at  Maoolin 
(Lowe) ;    July  10th,  1904,  in  the  Juras,  at  1200m. ;   very  abundant 
in   the  Bois  des  Fr^res,   near  Geneva,   from    May   6th-June  26th 
(worn),   1906  ;   the  Grand   Sal^ve,   May  20th,    1906  ;   Vuache,  a* 
800m.,   May  24th,  1906;  at  Gaillard,   May  26th,  1906;  in  the  Grande 
Gorge,  on  Mont  Saleve,  June  4th,  1906  (Muscbamp) ;   June  20th, 
1906,  at  Loeche  (Pearson) ;   June  21st,  1906,  at  Villars  (Lowe) ;  May 
28th,  1906,  at   Versoix;    June  21st,  1906,  at  Martigny  (Blachier); 
June   27th,    1906,   in    the   Oythal,  in    the  Allgau    district  (Dadd). 
Bbitish   records  : — In  Lincolnshire,  it  continues   on  the  wing  till 
about  June  20th,  when  it  is  much  wasted  (Baynor)  ;   May  Ist,  1828, 
June  6th,  1826,  at  Milton  (Henderson) ;  June  20th,  1864,  at  Craycombe 
(Trans,  Wore.  Nat.  Club) ;  plentiful  May  and  June,  1872,  1878,  and 
1874,  at  Barnwell  Wold  (Conquest) ;  June  2nd,  1881,  not  common, 
near  Lincoln;  June  2nd,  1882,  near  Lincoln  (Fowler) ;  June  3rd,  1882, 
at  Barnwell  Wold  (Fraser):  June  1st,  1891,  at  Lincoln  (Mackonochie); 
June  2nd,  1891,  fresh  at  Wansford,  a  late  season  (Vipan)  ;  earUest 
dates  for  the  following  years  are  May  26th,  1892,  at  Langworth,  near 
Wragby;  May  4th,  1893,  at  Langworth ;  May  26th,  1894,  at  Legsby ; 
May  27th,  1896,  at  Langworth  ;  May  27th,  1896,  at  Legsby  (Baynor); 
one  bred  June  6th,  1894,  from  an  egg  sent  from  Lincoln  (Chapman); 
May    19th,   1897,   plentiful   near    Wansford    (Sheldon)  ;    two  cap- 
tured   June    1900,    at    Pond's    Gate,    Dartmoor    (Walker)  -    June 
16th,  1900,  in  poor  condition,  near  Uppingham  (Eaye) ;  May  81st, 
1906,    in    Bedford    Purlieus,    near    Wansford    (Newman)  -    end  of 
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May  and  first  week  of  June,  1906,  a  few  9  s  remaining  on  the  wing 
later,  in  the  woods  of  Northampton  and  Rutland  (Rothschild). 

Habits. — In  its  first  known  British  locality,  Clapbam  Park  Wood, 
in  Bedfordshire,  Abbot  noted  it  as  "  occurring  in  May  and  June,  flying 
freely  in  the  morning,  from  7  a.m.  to  9  a.m.,  very  often  playing  in  pairs 
iust  after  sunrise,  or  as  soon  as  the  morning  fog  has  evaporated,  its  flight 
^ing  extremely  short  and  very  near  the  ground  ;  it  delights  to  settle 
on  the  blades  of  very  long  grasses,  or  Carices,  and  is  far  from  being  a 
timid  insect."   This  is  strange,  for  Raynor  writes  that,  in  his  experience, 
thB  species  begins  to  fly  about  10  a.m.,  never,  so  far  as  he  has  observed, 
efttlier,  although  he  has  been  in  its  haunts  by  9.80  a.m.   The  Lincoln- 
shire woods,  where  he  knew  the  insect  for  five  years,  situated  about 
halfway  between  Lincoln  and  Wragby,  constitute  a  considerable  range 
of  apparently  primeval  woodland,  and  are  very  similar  in  character  to 
Monk's  Wood,  in  Huntingdonshire,  and  other  well-known  large  woods 
m  the  midlands.    Through  these  woods  are  cut,  in  several  parts,  rough 
roads,  some  twenty  feet  m  breadth.     These  are  covered  with  herbage 
and  various  wild  flowers,  forming?  a  favourite  resort  for  butterflies. 
Here,  towards  the  end  of  May,  and  on  till  about  the  third  week  in 
June,  this  species  may  be  found  in  varying  quantities,  according  to  the 
^cion.     It  is  a  most  beautiful  object  as  it  flashes  along  like  a  living 
jewel,  taking  short  flights  from  one  flower  to  another,  generally  select- 
ing the  blue  bugle,  but  occasionally  the  wild  forget-me-not.     Towards 
'Midday  its  flights  are  longer  and  more  rapid,  and,  when  chased,  it 
l^casionally  deserts  the  ridings  altogether,  and  either  settles  on  the 
eaves  of  a  bush  some  ten  or  twelve  feet  from  the  ground,  or  disappears 
^  ^gether  over  the  top  of  the  wood.     It  may  be  seen  flying  as  late  as 
^^ociock  in  the  afternoon,  after  which  time  it  is  frequently  found 
OQ  ^^'^*  either  singly  or  in  pairs,  on  long  grass  blades,  and  occasionally 
*^e  ^''^^  reptam.     When  settled  and  engaged  in  sucking  nectar  from 
iug^^'^'ers  during  sunshine,  it  closes  its  wings  over  its  back,  but  when 
takes  ^  **e8ting,  opens  them  at  intervals  when  the  sun  shines.    Pairing 
«tijp  ^fA^*^  i°  *he  early  afternoon  (Raynor).     Muschamp  says  that 
|,fl^yi^"^'^htof  this  species  is  more  rapid  than  that  of  its  near  relations, 
thft  "V*  *^^^®^  appears  to  rise  to  fly,  skimming  along,  almost  touching 
^^5^^und ;    it    flies    pretty    well    straight    ahead,    in    somewhat 
^.S^KV\)per-like  fashion  ;  "    yet  Scudder  says  that   "  it  is  a   feeble 
q;.^    ^or  a  Hesperian,   keeping    only    two    or    three    inches  abov* 
^\.e  ^'ound  in  the  roadways,  much  like  llianaos  icelus.     At  rest,  the 
^pgs  are  held  erect  and  almost  attin^ent,  the  antenna  in  a  plane  with 
0e  body,  divaricate  at  an  angle  of  185°,  the  curved  tip  in  the  same 
plane  with  the  rest ;  the  trunk  is  raised  at  a  slight  angle  with  the  surface 
of  rest."     It  loves  to  rest  on  birch  bushes,  around  which  it  flies,  in  the 
low  open  woods  near  Oberursel  (Fuchs).      In   the  duchy  of  Anhalt 
the  males  appear  freely  some  ten  days  before  the  females  (Gillmer). 
It  is  said  to  be  extending  its  range  in  certain  parts  of  Germany,  e,g,^ 
Sommer  records  that  it  was  first  observed  in  Upper  Lusatia  at  the  end 
of  May,  1880,  at  Lichtenau-Lauban,  but,  in  1890,  it  was  very  common 
there,  as  well  as  in  the  neighbourhood  and  surrounding  district  of 
Gorlitz,  as  well  as  other  places,  and,   by  1895,  was  common  near 
^i^g^redott     Slater  says  that  it  has,  in  our  own  woods,  a  habit  of 
d^g^^g  about  in  the  hazel  bushes  and  undergrowth,  and  soon  gets  out 
of  condition,  especially  in  windy  weather.    Rothschild  observes  that  it 
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loves  to  settle  on  flowers  of  Ajuga  reptans  in  tbe  ridrngs  of  oar  -woods ; 
a  similar  preference  having  been  noted,  60  years  before,  in  the  forest 
of  Baismes,  near  Valenciennes,  by  Duponchel. 

Habitat. — In  Britain,  the  species  is  exceedingly  local,  confined  to 
a  few  counties,  chiefly  in  the  midlands,  its  occurrence  outside  these 
being  unusual  and  unexpected.    It  appears  particularly  to  prefer  tb« 
ridings  of  woods,  or  the  fields  in  their  immediate  neighbourhood,  and 
in  its  Lincolnshire  strongholds,  one  reads  of  its  preference  for  tbe 
ridings  of  Legsby  Woods  (Court),  of  Wragby  Woods  (Baynor),  etJ. 
It  is  also  noted  as  occurring  in  a  wood  at  Uppingham  (Kay3). 
Baynor  says  that,  in  the  Lincolnshire  woods,  between  Lincoln  end 
Wragby,  it  haunts  the  ridings  or  rough  roads  through  the  woods  taat 
are  cut  through  the  undergrowth,  the  margin  of  which,  on  each  side, 
consists  chiefly  of  lime,  oak,  sallow,  birch  and  hazel.     Although  the 
imagines  may  be  found  in  the  smaller  grass-grown  paths  intersecting 
the  ridings  at  right  angles,  he  has  never,  himself,  found  it  on  tbe 
outskirts  of  the  woods,  and  feels  tolerably  sure  that  it  does  not  frequent 
them.    It  is  common  in  the  forests  of  the  North  of  France,  and  in 
clearings  and  ridings  of  damp  woods  (Duponchel),  extremely  abundant 
in  the  forest  of  Bennes  (Oberthiir),  in  rather  elevated  woods  around 
Autun   (Constant),   in   the    arid  woods  of  the  lowlands  of  Alsace 
(Peyerimhofif),  and  flies  commonly  among  the  herbage  in  damp  spots, 
near  woods,  in  the  neighbourhood  of  the  Certosa  di  Pesio  (Norris) .  Around 
Geneva,  this  species  occurs  either  on  very  rough  ground,  e.g,,  mountain 
gorges,  or,  in  the  plains  near,  or  on,  the  paths  through  ^oods  consisting 
mostly  of  scrub-oak,  and  meadows  not  far  from  the  same  (Muschamp). 
Usually  it  is  noted  as  occurring  in  the  lower  valleys  of  the  mountains 
of  Central  Europe,  but  failing  in  the  higher  mountains,  e.g.,  at  Baden,       ' 
Alsace,  etc.,  yet  it  is  recorded  as  being  abundant  in  the  woods  and  damp 
fields  about  the  Glacier  de  Trient  (Favre),  and  on  the  Maloja  (Frey). 
Miss  Fountaine  found  it  on  the  top  of  the  Maloja  Pass,  on  some 
marshy  ground  at  the  foot  of  the  mountains   there,  facing  south, 
whilst  Wheeler  says  that,  in  Switzerland,  it  is  generally  distributed  in 
grassy  woods,  but  very  seldom  common,  also  occurring  in  the  lowlands 
and  hills,  and  in  some  pla^ses  reaching  to  the  mountains.      It  occurs 
in  a  wood  on  the  sides  of  Mount  Besimauda,  near  the   Certosa  di 
Pesio  (Lowe),  in  the  mountain  valleys  of  the  Enns  district  ot  A.wstt\a 
(Brittinger),  the   Saas  valley    (Jones),  the    lovely  Anzasca    valley 
(Lowe),  the  Bilska  valley  in  Bulgaria  (Nicholl),  and  the  Oythal  in  the 
Allgau  Alps  (Dadd).      The  neighbourhood  of  woods,  however,  is  its 
more  usual  habitat,  and  Miss  Fountaine  notes  it  as  occurring  in  the 
Szaar,  a  large  forest  about  80  kilometres  from  Budapest ;  Duponchel 
says  that  it  is  abundant  in  the  forest  of  Baismes,  near  Valenciennes, 
flying    in    the  ridings   and    clearings    of   the   woods,    resting    ver^ 
frequently  on  flowers  of  Ajuga  reptans.    In  Hanover,  in  meadows  by 
the  sides  of  woods  (Glitz) ;  at  Aix-la-Chapelle,  in  the  Burtscheid  and 
Aachen  woods  (StoUwerck) ;    in  meadows  near  woods  near  Barmen, 
and    in  open  woods  near    Elberfeld   (Weymer)  ;    on     the     borders 
of  the  woods  between  Kloppenheim  and  Igstadt,  and  in  the  Mombaeh 
wood,  on  wooded  slopes  facing  south  near  Wiesbaden    (Bossier)  *    in 
the  ridings  of  woods  near  Hanau  (Limpert) ;   open  places   in  Voo&b 
near  Giessen    (Glaser) ;    in  open  places  in  wooded  districts  in  the 
Wetterau  and  the  Taunus  (Koch) ;   in  grassy  openings,    and  on  the 
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Hida  in  woods  at  Waldeck  (Speyer) ;  in  dry  deciduous  woodlands  in 
the  Dessau  Haide  (Stange) ;  on  the  forest  roads,  ridings  in  woods, 
baie  places  and  meadows  in  the  Mosigkau  Hoide  district  (Gillmer) ; 
common  in  woods  near  Miihlhausen  (Bpeyer) ;  in  meadows  near  woods 
and  in  bushy  places,  locally,  among  the  foothills  of  Silesia  (Doring) ; 
in  meadows  near  woods  at  Dresden  (Steinert)  ;    in  small  meadows 
near  woods,  or  on  the  borders  of  woods,  near  Kegensburg  (Schmid) ; 
in  the  woodland  meadows  between  Deuringen  and  Strassberg  (Preyer) ; 
in  open  places  near  Kempten  (von  Kolb) ;   everywhere  in  the  forest 
roads  in  Wiirttem  berg  (Keller) ;  in  the  valleys  of  the  Black  Forest,  but 
not  ascending  into  the  mountains  (Reutti) ;  in  the  plains  and  foothills 
of  the  Salzburg  district,  haunting  the  flowery  and  grassy  mountain 
meadows,  the  meadows  near  woods,  etc.  (Richter) ;  in  the  Tyrol,  it  is  to 
be  found  from   the  lower  levels  to  the  lower  alpine  region,   not 
rare  in   the  lower  valleys    and    the  lower   forest    region    (Weiler). 
Its  connection  with  damp  situations  is  occasionally  noted,  e.g.,  common 
in  damp  places   in  the  Oberharz  (Hofifmann) ;   in  damp  deciduous 
woods  near  Rudolstadt,  and  on  the  borders  of  the  Beuche  (KrieghoflF) ; 
in  damp  shady  roads  in  woods,  or   on  the  borders  of  woods,  near 
Zeitz-on-Elster  (Wilde) ;  in  damp  meadows  near  Dessau  (Richter) ; 
in  damp  deciduous  woods  on  the  foothills  of  the  Province  of  Silesia 
(Wocke) ;  and  Lowe  observes  that,  in  his  experience  in  Switzerland, 
Austria  and  Italy,  although  the  species  has  usually  only  occurred  to  him 
^?»gly,   it  appears   to  like   a  certain   amount  of  shade  and   damp 
situations.     Eversmann  says  that  it  prefers  damp  grassy  places  m 
^oods   in   the  Lower  Volga    district,  and   Caradja  that  it  haunts 
openings  in  woods,  and  lowlying  grounds  in  Roumania.      Scudder 
**y8  that  the  butterfly  is  most  frequently  found  to  haunt  the  flowers  by 
^«<?side8,  passing  through  thickets  or  woods,  especially  the  latter,  if  they 
^®  open  enough  to  let  the  sun  enter  freely  ;  at  Copper  Cliff,  Ontario, 
^  ^'"^^Si^n  notes  it  as  abundant  along  the  short  wood  road  leading  up 
j^r^S^  tfcie  brook  to  the  meadow ;  Bean  says  that,  at  Laggan  (Rocky 
Bon^*^  ^^ins  of  Alberta)  it  chiefly  frequents  grassy  meadows  along  the 
^f -^\?^er,  at  an  altitude  of  4800ft. -6000ft. ;  and  Mrs.  NichoU  observes 
^^      ^  insect  is  common  in  British  Columbia,  and  in  all  the  valleys 
^\S^^  \^e  United  States*  boundary  up  to  6000  ft.,  the  examples  not 
'^^jC^^g  at  all  from  European  specimens. 

V>CAUTiEs.—Exceedingly  local  in  England;    not  recorded  from 

^tland  or  Ireland.     Bbdb:    Clapham  Park  Woods   (Abbott),  near  Luton 

5V«8*^ood).     [Berks:    Beaamont  {Ent,,   xvii.,  p.  217)  (wants  confirmation).] 

^uCKS :  Stony  Stratford  (Foddy),  Linford  Wood  (ErU.,  xvii.,  p.  217).     Cambbidob: 

vrhite  Wood,  near  GamUngay  (Abbott).    Devon  :   near  Dartmoor  (Jermyn),  near 

rforquay,  Ponds  Gate,  Dartmoor,  near  Ashburton  (Walker).     [Dorsbt  :   Swanage 

(Fowler),  wrongly  recorded  ;  corrected  Ent,,  xxxii.,  p.  809.]      [GiiOUCESMSR :  one 

reported  (Hudd).]   Moreton-in -the- Marsh,  two  specimens  (Hopkins  teiU  Perkms). 

Haots  :    Netley  Abbey,  near    Southampton    (Harvey).    Southwiok    (Monoreaff). 

[Winchester  (List  1871)].      Hunts:    Monks  Wood  (DoubledayK  St.  Ives,  local 

(Norris).    LraooLN :  near  Wragby,  Langworth,  Legsby,  Linwood  (Raynor),  Lincoln 

(Mackonochie).  Skellingthorpe,  NewbaU  (Carr),  Legsby  Woods,  near  Market  Raswi 

(Court),  Ashby,   near  Brigg,   Market  Rasen   (Cassal),  Bourne  {teste  Staintonk 

Langworth  Wood,  abundant  (Fowler),  Ropsley  Wood,  near  Grantham  (BrameJU). 

[VMoNTGOMERY  :   Blaenau-Fcstiniog  (Hughes,  Ent.,  xv.,  p.  266).  wante  conPrmn. 

tion.]     Northampton  :  Castor  Hanglands,  MUton,  near  Peterborough  (Hende 


confirma* 
irson). 


^dle  (Doubleday),  Kettering  (Sturgess),  near  Towcester  (Clark),  BarnweU 
;jpld.  Aahton  Wold  (Bree),  Helpston,  near  Peterborough  (Morley).  Wansford 
<.Vipan).  Northampton  (Battley),  Rockingham,  Whittlebury  Forest,  Yardley  Chase 
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(Gose).      Notts:  near  Newark  (firameld),  Stapleford  (Gasooyne),  West  Bridgford  > 

(Simmons).  Oxford  :  Wychwood  Forest  (Draper),  between  WoodBiock  and 
Enstone  (Bree).  Rutland:  Uppingham  (Kaye).  [Sombbset:  Taunton,  one 
reported  (Griffiths).]  Suffolk  :  Stowmarket  (Uste  Stainton).  [Subbet:  Mickle- 
ham  (Beattie)  (almost  certainly  an  error,  wants  confirmation  badly).]  Wobcbbtkb  : 
Berrow  Hill,  Martley  (Edwards),  Craycombe  (Trans.  Wore.  Nat.  Club), 

Distribution.— Central     Europe     (except     Denmark),    Finland,         i 
central     and    southern     Russia,     Pyrenees,     Piedmont,    Dalmatia, 
?  Bithynia,     Armenia,     Labrador     and     Boreal    America   (Rebel). 
America  :    see  antedy   pp.   196-201.      Asia  :    throughout    central    Asia— Amur- 
land  (Elwes),  Southern  Siberia— Ost-Sajan  (Oberthur),  Manchuria— Isle  of  Askold 
(Oberthiir),  Armenia — Borjom  (Romanoff),  etc.      Austro-Hunoart :  Bohemisr- 
near  Bilrglitz,  not    common    (Nickerl),    Senftenberg   (Fritsch),   Upper  Anstria, 
throughout  (Speyer),  Stayer,  Wels,  Enns  district,  etc.  (Brittingcr),  the  Traun  and 
Miihl    districts— Pfenningberg    (Himsl),    near    Eniedorf,    Gradenalm   (Hander), 
Freistadt,  Linz  (Fritsch),  Lower  Austria,  generally  distributed — ^Vienna,  not  rare 
(Rossi),  in  the  Prater,  and  mountain  valleys  near  Vienna  (Speyer),  Kalksberg 
(Rebel),   the  Rohrwald  (Fountaine),  Hemstein  district  (Rogenhofer),  Salzburg, 
distributed  but  singly  —  plains  ana  foothills,  e.g.^  at  the  foot  of   the  Kubberg, 
Gers-  and  Gaisberg,  near  Nockstein,  etc.  (Richter),  near  Salzburg  (Fritsch),  Tyrol, 
in  the  lower  parte — near  Innsbruck,  Tratzberg  (Enzenberg),  Seiser  Alpe  (Gredierj, 
Samthal,  Bozen,  Meran  (Settari),  Val  Popena,  the  Dolomite  district  (Mann),  Pe]0 
(Lemann),  Castelrutt,  in  the  Samthal  (Speyer),   Taufers  valley  (Weiler),  new 
Trafoi  (Lowe),  Platzenwiese  ;Mann),  Carinthia— in  the  Bauer's  Wiese,  neaiRaibl 
(Mann),   Schwarzenbach   (Hofner),   Garniola  (Speyer),   Dalmatia — Zara  (Pregl)) 
Spalato   (Mann),  Banat,   Transsylvania,   distributed    (Czekelius),   Galioia  ((^ar- 
bowski),  Hungary— Buda-Pest  district,  throughout  (Aigner-Pavel),  Forest  of  Szwr 
(Fountaine),  Austrian  Alps — Naspfeld  (Hormuzaki),  the  Bucovina,  distributed  in 
valleys  (Hormuzaki),   Styria — around    Gratz   (Dorfmeister),  Barnschiitz  (Trosl), 
Croatia — ^Hraszt,  near  Fiume  (Mann).       Belgium:    Eincampois,  Hertogenwald, 
Gampine,   Ghlin    (Donckier),    lernee,    common    (Radigu^s),   Theux,    not  rare 

glairlot),  Warnant,  rare  (Lambillion),  Luxembourg  forests — Valine  de  TOurthe, 
ockay,   not   rare    (Sibille),   Ortho    (Sogers),    Etalle    (Habran).      Bobmu  and 
Herceoovina  :  widely  distriouted  up  to  1000  metres — Dervent,  Maklenpass,  Oacko 
(Eilf),  Elekovaca  (Apfelbeck),  Trebevic  (Rebel).     Bulgaria  and  East  Roumelu: 
Rilo  district — the  Rilska  valley  (Rilokatal)  (Nicholi),  near  Sophia  (Drenowski). 
Finland  :  rare  (Zetterstedt),  Earelia  (Lam pa).     France  :    widely  distributed  but 
local,    Brittany— Rennes,    very    common,     Oise — Ghantilly    (Oberthiir),    Seine- 
et-Oise — For6t    de    St.    Germain   (Bellier  de  la  Ghavignerie),    ForSt  de  Bondy 
(Guen^e),  Paris  district — Vincennes  Fontainebleau,    Arniinvilliers,    etc.   (Beroe), 
ille-et-Vilaine  —  Morbihan   (Griffith),  Indre  —  Brenne    (Martin),    Nord  —  For*t 
de   Raismes,    near    Valenciennes    (Duponchel),    et    de    Clair    Marais    (Paux), 
Allier  —  Chavagnac    (Peyerimhoff),    Indre  —  Foret    de     St.     Chartier    (Sand)* 
Brenne    (Martin),   Auvergne — Gueret,    Mont    Dore    (Sand),    Cher — St.   Floient, 
Aube — Larivan,  Bois  de  BaiUy  (Sand),  Puy  de  Ddme  (Speyer),  SIU)ne-et-LiOire, 
rather  rare — Autun  (Constant),  Haute-Savoie — Chamonix  (Oberthiir),  Alpes-Mari- 
times — Lantosque  valley  (Milli^re),  Haute-Garonne — Lac  d'Oo,  Port  de  Venasqae 
(Rondou),  French  Pyrenees,  at  low  levels— St.  Sauveur,  etc.  (Rondou),  Dauphiny- 
Ghambery  (Salvin),  Doubs  (Bruand),  the  French  Juras   of  the  Geneva  district 
(Muschampi,    Maine-et-Loire  — Bauge,    Milly    (D.    Roy).       Germany:     Prussia, 
rare    and    local — Memel,    Lowenhagen,    Tapiau,    Frischingwald,   Zehlau-Brueh, 
Johannisberg — Danzig    (Speiser),    Pomerania  —  near    Endingen,    Pennin,    Zar- 
renthin   (Hering),  Mecklenburg-Schwerin    and    Mecklenburg- Strelitz    (Schmidt)t 
Hanover — near    Hanover    (Reinhold),    near    Osnabriiok,     Hameln,     Osteiode, 
near    Gottingen,    common    (Jordan),    Brunswick  —  near     Brunswick      Wolfen- 
buttel,  not  rare  (Heinemann),  Helmstedt,  near  Quedlinbarg  (Jordan), *Oberharz» 
somewhat  comfnon  (Hoffmann),  Harz-Rand  and  Vorberge  (Bpeyeri,  Westphalia- 
near  Miinster  (Speyer),  near  Hoxter  (Jordan),  Rhine  Piovinoes in  the  Burtscheid 

and  Aachen  Wald,  common,  Cologne,  Miilheim,  Bonn,  Elberfeld,  Boppard, 
Bingen,  Trier  (Stollwerck),  near  Barmen,  Neviges,  Hilden  (Weymer)  near 
Neuenahr  (Maassen),  Hesse-Nassau,  etc. — Monibacn  Wald,  between  Kioppenheim 
and  Igstadt,  near  Wiesbaden  (Rossler),  near  Oberursel  (Fuchs)  near  filaaaa 
JLimpert),  Oberhessen— Giessen,  Friedberg,  Hungen  (Qlaaer),  near  Wilhelmsbad, 
in  the  Wetterau,  the  Taunus,  in  the  Weilthal,  and  near  Schlangenbad  (Eoch) 
near  Cassel,  Lindenberg,FuchBldcher  (Borgmann),  in  theStiftsw&ld,  near  Eaufungol 
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(Knata),    Waldeok,    near   Bhoden    (Speyer),  Rotenburg   (Jordan),   Thuringia— 
otoiger,  near  Erfurt,  Sohmiioke,  near  Burgwenden,  near  Arnstadt,  Ootha,  BudoU 
stadt,  near  Jena,  Eisenberg,  near  Liebenstein  (ErieghofF),  Krahnberg,  Boxberg,  See- 
berg,  Lan-Leuohaer  Holz  (Knapp),  on  theVeronioaberge,  near  Marlinsroda  (Gillmer)« 
near  Weimar,  in  Osterland  (Speyer),  Province  of  Saxony — Zeitz-on-Elster  (Wilde^, 
the  DesBaner-Haide  (Stange),  near  MohlhauBen,  near  Neubaldensleben  (Speyer), 
near  Naumbnrg,  Sondershausen,  and  on  the  Eyffhauser  (Jordan),  Brandenburg — 
near  Berlin,  Finkenkrug  (Bey),  Silesia,  in  the  plains  and  foothills,  fails  in  the 
Biesengebirge     (Wocke)— near     Brieg,    the     Zobtenberge      (Ddring),     in     thd 
Seefeld,     near     Beinerz    (Standfuss),     Gorlilz      (Mdsohler),     Upper     Lusatia, 
near     Lichtenau-Lauban«    near    Charlottenhof,     on     the    Botstein,     SiegerS' 
dorf    (Sommer),    near    Oberleschen,    Modlau,     near    Donabrannen,    Sprottau 
(Pfifczner),    in    the    Glatzer    Gebirge,    near    Ftirstenstein    (Speyer),    Kingdom 
of  Saxony— Dresden   district— on  the  Edlen  Krone,  in  Priessnitzgrunde,  near 
Dippelsdorf  (Steinert),  Saxon  Upper  Lusatia— near  Quoos,  near  Elstra,  L6bau, 
Botstein,    Seifhennersdorf,    Bachlau    (Schiitze),    near   Chemnitz— Wittgensdorf, 
Herrenhaide,  Frankenberg,  Waldkirchen  (Pabst),  near  Leipzig  (Speyer),  Bavaria — 
Begensburg,  Etterzhausen,    Schutzfelsen,    Weintinger  Holz    (Hoffmann),    near 
Munich — Isarauen,  etc.  (Kranz),  near  Augsburg,  Strassberg,  Lech-Ebene  (Freyer), 
near  Kempten  (von  Kolb),  near  Uflfenheim  (Speyer),  Wiirttem berg— everywhere  in 
the  woods  (Keller),  Stuttgart  (Seyfler),  Baden— widely  distributed  in  the  Black 
Forest  district,  fails  in   the  highest  parte  (Beufeti),  Thurmberg,  Durlach  Wald, 
Hardtwald    (Gauokler),    Alsace— Fronh6ltz,    Colmar,    La  Chapelle,   Strassburg, 
Ergersheim  (Peyerimhoff).  Freiburg  (Lowe),  Allgau  district— the  Oythal  (Dadd). 
Bavarian  Pfalz  (Bertram),  near  Mainz  rare,  near  Heppenheim  (Speyer),  in  the 
Bergstrasse  (western  Odenwald)  (Glaser).      Greece   (Merlin  coll.).     Italy  :  Lom- 
bardy— Monti  di  Vill'Albese,   rare  (Turati),  Val  Strona,   Val  Anzasca  (Lowe), 
Tuscany  (Bossi),  Piedmont— Certosa  di  Pesio,  the  Besimauda  (Lowe),  common  on 
Monte  Metajur  (Norris),  woods  of  Mandria,  Stupinigi,  Val  di  Pesio  (tette  Speyer), 
Susa  (Lowe) .    Nethebijlnds  :  Limburg  -  Maurrissen,  Schaalsberg,  near  Valkenburg 
(Snellen).     Boumania  :  Grumazesti,  Kloster  Neamtz  (Caradja).     Bussia:    Baltic 
^ — '  -  -    --  ...    Kasan  district,  Ural  districlr— 

)versmann),  Caucasus  district 

^^ ^  ^_^^^  __^^ a  {teste  Fleck).     Scandinavia  : 

r^^en^'iia,re  in'southlZetterstedt),  Helsingland  (Siebke),  Jamtland  (Meves), 
^PV^d  (Budolphi),  Norway— Alten  (Schneider),  Hunneberg  (Lampa),  to  Oplorig, 
tijg 'j^olverid,  66°  N.  lat.  (Collett).      Switzebland:   distributed  throughout -from 


Rin^^^^s  to  the  Voralpen  (Frey),  Grisons— Bergiin,  rare  (Zeller),  Davos 
Bn^^y-  Maloja  (Frey),  Kandersteg,  Inden  (Harcourt-Bath),  the  Axenstrasse 
L  ^''^'Aii^gQjjj^  ^^^  j^^^  ^j  Lucerne,  Fluelathal,  Dischmathal,  Flims  (Fison),  on 


dislj./'^^i'iohbergi^  in  Hdcker-on-the-Albis,   Wallisellen  (Dietrich),  Lauterbrunnen 

FfA^^  <3doBB),  Simplon  (««rt«  Speyer),  Engelberg  (Lowe),  Geneva  district— Bois  dea 

Eena^*     "Vuache,   Gaillard,  Grande  Gorge  on   the   Sal^ve   (Muschamp),  Versoix, 

U«vtv^*^^e»  Onex,  Martigny  (Blachier),  between  Goschenen  and  Wassen  (Keynes), 

WSSK^^-Xi^  Andermatt  (Jones),  just  above  S4pey,  Veylaux,  Mt.  Barry  (Wheeler). 

VNJSS^    VSheldon)    ViUars    (Lowe),    Glacier    de    Trient,    La    Forclaz,    Martigny, 

^i>^rt<^»   Bex,   Colombi^re  de   Fully,   etc.    (Favre),  Vionnaz    (Wheeler),    Macolin 

^^^^t),    Immensee    (SoUy),     8aas-im-Grund     (Jones),     Weissenburg— common 

(^  to    8300ft.   (Huguenin),  Les    Plans    (Fison),    Turtmannthal   (Buckmaster). 

^^res  (Baker). 

Family:  Hesperiid^. 

This  family   has  already    been    described    under    the   name    of 
Hesperiinae  {ant^a  p.  84),  and  is  divisible  into  at  least  two  well-marked 
subfamilies :  (1)  The  Phocidinae,  named  from  the  Fhocidae  of  Hiibner, 
of  which  Phocides,  Hb.  (type  palaemx)n,  Cram.,  nee  palaemmy  Pall.),  is 
one  of  the   typical  genera;  (2)    Hesperiinae,  containing   the   typical 
genus,  Hesperia,  Fab.  (type  nt4Uvae,  Linn.)     These  two  families  roughly 
mclude   the   Astycid   sections    of    Hiibner,    i.e,,    Celehres   (excluding 
Pyrrhopygae),  Fortes,  Formules,  Veteres,  Vuhjares,  Cauti  (excluding  the 
Myscelt),  and  Juvenes  (excluding  the  Carysti  and  Cobali)  (op,  cit.,  pp. 
102  et  seq.).     The  Phocidinae  is  an  almost  entirely  New  World  sub- 
family, only  a  few  genera,  with  one  or  two  species  each,  occurring  in 
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the  Old  World.  The  ^  usually  provided  with  a  costal  fold  on  the 
forewing,  occasionally  with  a  tuft  on  one  of  the  wings,  and  frequently 
with  a  tuft  of  long  hairs  attached  to  the  hind  tibise,  which  are  usually, 
but  not  invariably,  furnished  with  two  pairs  of  spurs.  The  epiphyaiB 
on  the  front  tibia  is  invariably  present.  The  subfamily  PAo(^tR<M 
is  diagnosed  by  Watson  {Proc.  Zool,  Soc,  London,  1898,  p.  15)  as 
follows : — 

AntennsB  with  clab  oBoally  bent  into  a  hook,  bat  sometimes  sickle-shaped, 
always  terminating  in  a  fine  point.  Third  joint  of  palpi,  either  miuate  or  e^ 
porrected  horizontally  in  front  of  the  face  (as  in  me  Ismenid  section  of  the 
PamMlidae)j  never  carving  over  the  vertex.  Cell  of  forewings  always  more  than 
two-thirds  the  length  of  costa.  Discocellalars  generally  very  obliqne ;  nervnie  5, 
slightly  nearer  either  to  4  or  6,  never  oonspicaoosly  close  to  either.  Hindwisg 
freqaently  with  a  tail  or  tooth  at  sabmedian ;  nervure  5,  never  fuUy  developed, 
except  in  a  few  Old  World  genera. 

Subfamily:  HESPERiiNiE. 

This  subfamily  contains  most  of  the  European  Hesperiids — Erynnu 
alceae,  etc.,  Hesperia  malvae,  etc.,  Nisoniades  tagesy  etc.  It  occurs 
throughout  both  the  Old  and  New  Worlds,  some  of  the  genera  being 
very  widely  distributed.  One  of  the  main  features  of  the  subfamily  is 
the  presence,  in  many  genera,  of  a  distinct  costal  fold  in  the  forewings 
of  the  (^  s,  a  character,  however,  that  is  much  more  common  in  the 
New,  than  in  the  Old,  World  species.  In  many  of  the  genera,  also,  the 
J^  is  provided  with  a  tuft  of  long  hairs  attached  to  the  hind  tibiffi  or 
fore  coxse.  There  are,  invariably,  two  pairs  of  spurs  on  the  hind  tibis, 
and  the  epiphysis  of  the  tibise  of  the  front  legs  is  almost  invariably 
present.  The  species  of  many  of  the  genera  appear  to  rest  with  their 
wings  flat,  and  not  drawn  up  over  their  backs  as  in  the  Urbico\id&. 
The  subfamily  is  diagnosed  by  Watson  (Proc,  Zool.  Soc.  London,  1898, 
p.  16)  as  follows: 

Antennae  seldom  hooked,  occasionally  blantly  pointed.  Palpi,  with  the  3rd  joint 
either  minate  or  porrected  in  front  of  me  face,  in  the  latter  case,  stoat  (and  not 
slender  as  in  the  Entheid  groap  of  the  Phoddinae) ;  palpi  never  carving  o^t 
vertex.  Forewing,  cell  less  than  two-thirds  the  length  of  costa;  nervure  5, 
invariably  nearer  to  6  than  to  4.  Hindwing  freqaently  lobate,  bat  never  with 
a  distinct  tail  or  tooth  at  the  sabmedian ;  nervure  5,  never  fully  developed. 

The  ^  s  of  most  of  the  species  of  this  group  possess,   as  noted 

above,  a  costal  fold,  often  obscure,  on  the  basal  half  of  the  forewings, 

which  encloses  a  silky  down  composed  of  delicate  scales.      Scudder 

says  {Butts,  of  New  England,  ii.,  p.  1689)  that  ^'  this  costal  fold  is  a 

most  remarkable  structure,  remarkable  chiefly  because  here,  and  only 

here,  in  butterflies,  the  marginal  vein  is  developed  to  any  appreciable 

degree;   here  it  is  as  highly  developed  as  any  other  vein,   and  the 

membrane  between  it  and  the  costal  vein  being  exceptionally  broad, 

it  folds  back  upon  the  upper  surface  so   as  to   lie  next    the    costsl 

vein;   so  that,   though  the  marginal  vein  is  developed,    it  does  not 

practically  form  the  margin,  but,  as  in  the  $  ,  that  function  is  given  to 

the  membrane  in  front  of  the  costal  vein,  here  doubled  upon  itself. 

The  purpose  of  this  reflexion  of  the  costal  margin  is    to   form  an 

enclosure,  within  which  may  be  concealed  the  androoonia,  probably 

scent-scales,  whose  odour  is  probably  so  delicate  that  it  needs  to  be 

bottled  up,  as  it  were,  within  this  concealment,  and,  indeed,  the  closure 

of  the  fold  is  so  admirable  that  it  is  often  difficult  to  tell  whether  or 

not  there  be  a  fold.     Within  this  fold  are  several  distinct  sorts  of  scales 
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^«W5h  having  its  own  special  field,  and  these  are,  in  general,  the  same 
^^roughout  the  group,  i.e.,  each  separate  pavement  or  area  bears  its 
^^m  peculiar  scales,  which,  though  they  vary  to  a  considerable  degree, 
^^en  in  species  of  the  same  genus,  are,  nevertheless,  generally  reducible 
^  a  single  type  distinct  from  the  others*" 

Scudder  diagnoses  the  subfamily  (op,  cit.^  pp.  1878-4)    under  the 
^anae  Hesperidi,  which  he  then  divides  into  two  sections,  Etidamini 
5^d  Antigmini  of  Mabille,  the  former  of  which  he  says  differs  a  little 
"om  the  latter,  in  the  mode  in  which  the  wings  are  held  in  repose,  in 
^hich  respect  they  generally  resemble,    as    Wallace  has  remarked 
r^»-an«.  Ent,  Soc.  London,  2nd  ser.,  ii.,  pp.  268-4),  the  majority  of 
J^^tterflies,  all  the  wings  being  equally  erect.     They  also  differ  from 
^*^©m  in  the  greater  stoutness  of  the  body,  and  their  remarkable  swift- 
J^8  of  flight,  which  Wallace  believes,  exceeds  that  of  any  other  insects, 
J*^e  eye  not  being  able  to  follow  them  as  they  dart  past,  and  the  air, 
^^J^ibly  divided,  gives  out  a  deep  sound,  louder  than  that  produced  by 
?^  humming-bird  itself.     "  These  higher   genera,  too,    are  almost 
^*^olly  peculiar  to  America,  and  entirely  absent  from  Europe,  while 
^^  lower  forms,  Antigonini  of  Mabille,  are  common  to  both  continents, 
^^»  in  the  temperate  zones,  are,  perhaps,  nearly  equally  abundant  in 
j5J?**i-     In  these  lower  forms,  the  wings  are  either  perfectly,  or  almost 
^^ecfcly,  expanded,  or  else  they  begin  to  show  an  inequality  of  position, 
^^sfcly  peculiar  to  the  tribe  below."     Wallace's  statement  (op.  cit.,  pp. 
^cA,^)  *hat  the  group,  consisting  of  the  genera  Pyrgus,  Nisoniades  and 
^^^^^^s.  have  "  the  upper  wings,  more  or  less  convex,  and  never 
«J>^*  ^^®^  in  repose,"  is  not  accurate,  either  of  PalsBarctic  or  Nearctio 
^^ies.     Scudder's  Hespendi,  sect  ii.,  is  described  (Butts.  New  Engl.,  u., 

^^iS)  as  having  :— 
^**^  ^?  '■       ^'th  vertical  ribs  much  higher  on  the  shoulder  than  below,  the  cross 
?^o^^^™*^«rately  frequent,  and  the  cells  less  elongated  than  m  die  preceding 

i^v^^»,  ^^^^  (neWtchci) :  With  the  dorsal  thoracic  «lV^\l^^?fPX''n^^ 
^^«U,et§^*'^*^)  :  With  the  head  distincUy  broader  than  high ;  fronUd    n^^te  not 
O^oSoS^^^'i^te;    dorsal  thoracic  shield  not  conspicuous     .^''^^^^^, 
^^^^^^  ^o*  so  long  as  its  greatest  width ;  cremaster  shp^t,  elongated.    Imago 
f^^S^i^^  «JPociesXnall  sifT;  hindwings  rounded ;  me5r^forking  ?^r  than 
^'^-     ^^  ^^^  on  hindwing ;  dub  of  antenna  sickle^haped ;  last  palpal  Jo^tJ^^> 
^-^    timeTlo^  than  broad.    Wings  fully  expanded  in  repose  by  day. 
^*«io«,  Phalisora,  Heaperia. 

of  the  BubfamUy,  ate  longitudinaUy  ribbed  and  trans- 
(seepl.  iii.,  figs.  1-2),  and  di£fer  g'ea%  &»?'.  *£°^  °| 
iiiea  fol  i    fiM  1-6).      The  larva  are  much  thicker  and 
appear  t:^**^  1^4  on  piknS'other  than  grasBes,  to  which  the  Urb.«>lme8 
*^«nSd^    *^     aim  J  exclasively  att«5h^.     The  Pup«  are   smooth 
«^«ral  ^^^««ed  with  short  hairs,  and  altof  f  f' d'ff«'«°*  ^'iSTnusf 
*0d  very.^S^«.«mce  from  the  slender,  pomted  (at  n^,hoT.o*°  ,mrium 

Jy  afe-W  ■ 

attached 


**®*vier    . 


UAicJSes  The  pupa.  too.  is  Bupported  m  Us  pupanu^ 
'*g:iit  threads  fastened  over  the  body,  whilst  the  U'f^^jj'^® 
^    «nal  pad,  girth,  and  often  also  nose-hooks,  by  whicb 


cocoon. 


The 
^rees  ^ 
as 


Tribe  '  Hespbrhdi. 

Hesperii^i,  which  contains  t^^^JiHiSn^'^'y 
exactly  ^ith  the  Vulffaresot  Hubner,  diagnw  j^J^ 

specif,  ;hich   have  "the  wmgs  black,  witn     « 
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spots,"  his  main  coitus,  Pyrgusy  containing  malvaey  to  which  Stephens, 

in  1885,  restricted  the  genus  (see  antea,  p.  86),  so  that  Pyrgus  falls  as 

also  do  Thymele,  Fah.,  and  Syrichtu&t,  Bdv.,  as  a  synonym  of  Hesperia^ 

Fab.  (see  antea  pp.  84-85).     This  tribe  of  rather  small  species  is  very 

characteristically  marked,  the  typical  form  of  wing-markings  being  that 

80  clearly  seen  in  the  tesselations  of  Hesperia  malvae.    The  tribe  is 

diagnosed  by  Watson  {Proc.  Zool.  Soc.  Lond.y  1898,  p.  64)  as  follows:— 

Antenna  with  club  robust,  arcuate,  blunt  at  tip,  no  terminal  crook.  Palpi  sab- 
erect  ;  second  joint  laxly  clothed  with  longish  scales,  third  joint  slender,  blunt,  almort 
concealed  in  scaling  of  second  joint.  Forewing  with  inner  and  outer  mar^iu 
subequal ;  cell  less  than  two-thirds  the  length  of  costa ;  nervure  12  reaching 
costa  well  before  the  end  of  cell ;  diecocellularB  suberect,  the  lower  the  longer ; 
nervure  3,  shortly  before  end  of  cell,  more  than  twice  as  far  from  2  as  from 
4 ;  nervure  2  nearer  base  of  wing  than  to  end  of  cell.  Hindwing  usually 
evenly  rounded,  occasionally  slightly  crenulate ;  nervure  7  very  shortly  before 
end  of  cell ;  discocellulars  and  nervure  5  veiy  faint ;  nervure  3  immediately 
before  end  of  cell ;  nervure  2  nearly  equidistant  from  base  of  wing  and  end  of 
cell.    Hind  tibiae  with  two  pairs  of  spurs. 

Speyer,  in  1878,  under  the  name  of  Scelothrix,  Bamb.  {Can,  A'nt., 
X.,  pp.  147-148,  164-169),  separated  the  genus  Hesperia,  as  restricted 
in  this  work,  from  the  rest  of  the  Hesperiidif  which  he  described  under 
the  name  of  Pyrgus,  Hb.,  subdividing  the  latter  into  : — 

Sect.  A. —  <f  with  costal  fold. 

(a)  Stoutly  built  species,  with  deeply  waved-toothed  hindwings,  and 
with  transparent  spots  on  the  forewings — lavatherae^  fisp.,  aUhaeat, 
Hb.,  alceae,  Esp.    [Erynnis,  Schrk.     Type  dUeae.] 

(h)  Hindwings  more  deeply  dentated,  or  with  the  margins  entire ;  foxe- 
wings    without    transparent    spots — protOy   Esp.,    tesaellum,  Hb., 
cribreUum^  Ev.    [Muschampia,  n.  g.     Type  proto,  Esp.] 
Sect.  B. —  (T  without  costal  fold.     Hindwin^s  slightly  dentated. 

(a)  Club  of  antenna  longer  than  in  the  other  species,  bent  behind  the 
middle,  and  thence  to  tip  much  reduced.  <r  with  a  trace  of  the 
costal  fold — poggei,  Led.    [Sloperia,  n.  g.     Type  pogg^,  Led.] 

(h)  Club  of  antenna  straight  or  only  slightly  bent,  rounded  at  tip^ 
phlomidis,  H.-Sch.,  aao^  Hb.,  orbifer,ah.  [Powellla,  n.  g.  Typ» 
aaOy  Hb.] 

Watson  also  subdivides  the  group  {Proc.  Zool.  Soc.  Lond,,  18J3, 

pp.  64-65),  although  his  sections  do  not  quite  agree  with  those  of 

Speyer.     H.e  makes  them  fall  into  the  following  divisions,  on  their 

secondary  sexual  characters,  all  of  which  divisions,  however,  appear 

to  us  to  have  full  generic  value  : — 

1.  Male  without  costal  fold  and  without  tuft  of  hairs  on  hind  tibise — spw^  L., 
sataspes.  Trim.,  zebra,  Butl.,  gcUhaj  Fab.,  evanidee,  Butl.,  diomua,  Hopff.,  oaterodia, 
Trim.,  dromua,  Plotz,  vindex,  Cram.,  tranaveroalias,  Trim.,  orhifer,  Latr.,  aa/o, 
Hb.,  phlamidis,  H.-Sch.,  geron,  Wats.    [Powellia,  n.  g.    Type  aao,  Hb.] 

2.  Male  with  a  costal  fold  ;  no  tuft  of  hairs  on  the  hind  tibiae,  but  with  theee 
tibiae  furnished  with  numerous  short  spines — cribreUum^  Evers.  [Favria,  n.  g. 
I^pe  cribreUunif  Evers.] 

3.  Male  with  a  costal  fold  but  with  no  tuft  of  hairs  on  the  hind  tibiae teaaeUuM, 

Hiibn.,  gigae,  Brem.,  nomas,  Led.,  poqgei,  Led.,  proto,  Esp.,  americanus,  Blanch^ 
syriehtus.  Fab.,  montivagua,  Reak.    [Muschampia,  n.  g.    Type  proto,  Eap.] 

4.  Male  with  a  costal  fold  and  with  a  tuft  of  hairs  on  hiind  tibice^eas^mirenaia, 
Moore,  cacaHae,  Ramb.,  serratidae,  Ramb.,  alveus,  Hb.,  andromedae,  W^gm.*, 
eentaureae,  Ramb.,  hypoleucoa,  Led.,  mcdvae,  Linn.,  cynarae,  Ramb.,  carthami  Hb., 
mdae,  Esp.,  antonia,  Spey.,  sinicus,  Butl.,  maculatus,  Brem.,  boccfioris  Hew. 
fxdvomttatus,  Butl.,  tristgifuibus,  Mab.,  asychis,  Godt.  [Hesperia,  Fab.*  Type 
mcdvae,  L.] 

Watson  notes  that  all  the  species  of  this  group  in  which  the  malB 
has  a  tuft  of  hairs  on  the  hind  tibiaB,  are  also  provided  with  a  pair  of 
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Hesperia.      Practically,   he    merely  renamed    the  Linnean  Pl^i, 
which  contained   the  same  groups,   and  he  retained  the  Linnean 
subdivisions  thereof — Rustici  and  Urhicolae — so  that,  instead  of  the 
Linnean  sections — Pleheii :   Plebeii- Rustici,  Plebeii-  Urhicolae ^  we  have 
the    Fabrician    subdivisions — Hesperia:    Hesperia-Rmtici,    Hesperia- 
Urhicolae,    Owing,  however,  to  Fabricius  noting  Hesperia  as  a  division 
equal  to  Papilio,  and  not  as  a  division  of  Papilio,  the  name  h&a  been 
allowed  to  stand,  although  from  the  classificatory  point  of  view  a 
mere  synonym  of  Plebeii,     In  1798,  Cuvier  cited  (Tabl.  Elem.,  p.  58H) 
malvaej  Linn.,  as  the  type  of  Hesperia,  Fab.,  which  rendered  void 
Fabricius'  later  action  {111.  Mag.,  vi.,  p.  277),  when,  in  1807,  he 
restricted  Hesperia  to  a  section  of  '^  blues,"  of  which  hoetica  was  one, 
and  erected  Thymele,  Helias  and  Pamphila  for  the  skippers.  The  diagnosis 
of  Fabricius  for  Hesperia  reads  {E7it.  Syst.,  iii.,  p.  268)  as  follows:— 

Palpi  duo  compressi,  hirti,  apice  cylindrici  nudi.     Antennas  dava  oblonga, 
anpius  imcinata. 

Cuvier  evidently  did  not  clearly  understand  the  action  of  Fabricius  in 
renaming  the  Linnean  Pleheii^  for,  after  quoting  the  Linnean  FUbeii, 
with  Papilio  argus,  Linn.,  as  type,  he  notes :  On  a  s6par^  nouveWe- 
ment  du  genre  des  papillons : 

Les  Heeperies  (Hesperia ^  Fabr.)  dans  lesquels  le  renflement  des  antennm  tiA 
pointu,  la  t^te  grosse,  et  qui  tiennent  ordinairement  les  ailes  horizont-alee,  on  du 
moins  ne  les  reinvent  qu'a  demi.  Leurs  chenilles  ont  seize  jambes,  et  se  filent  nne 
coone —  Le  P.  de  la  mauve — P.  malvae  (Petit ;  ailes  d'un  brun  fonc^,  parsem^  de 
tadies  blanches). 

The  restricted  genus  Hesperia,  with  malvae,  Linn,  {alveolus,  Hb.), 
as   type,   is,    as   already   noted,  very  closely  allied    to    the   genera 
Favria  {crihreUum),  Muschampia  {tesselluni,  nomas,  proto,  syricktus,  etc.), 
PoweUia  {spio,  orhifer,  mo,  phlomidis,  etc.)  Sloperia  {pof^yei)  (see  ant«a, 
p.  218),  from  which,  however,  it  can  be  at  once  separated  by  the 
presence,  in  the  ^ ,  of  a  costal  fold  to  the  forewings,  and  also  a  tuit  ot 
hairs  on  the  tibiae  of  the  hindlegs.    The  genus,  under  the  name  of 
Scelothix,  Bamb.,  with  the  species  maculata,  Brem.,  sidae,  Ksp.,  cynara€, 
Bamb.,  carthami,  Hb.,  alveus,  Hb.,  serratulae,  Bamb.,  cacaliae,  Bamb., 
andromedae,  Wallgrn.,  centaureae,  Bamb., m/iZva^,  Linn.,  was  separated 
from  the  rest  of  the  allied  species  (grouped  as  sections  of  Pyrgus,  Hb.), 
by  Speyer  {Can.  Ent.,  x.,  p.  148)  (see  antea,  p.  218).      His  diagnosis 
of  Hesperia  { =  Scelothrix,  as  above  restricted)  reads  as  follows  : 

Club  of  antenna  elongate,  ovate,  somewhat  compressed,  feebly  falcate  rounded 
at  the  end.  Locklet  long ;  palpi  projecting  more  than  length  of  eyes  beyond  front, 
the  middle  joint  bristly,  the  apical  joint  thick,  blimtly  conical,  horizonial  or 
directed  obliquely  forwards.  Hind  tibiae  without  spines.  Male  with  much-developed 
costal  fold ;  two  membranous,  sheath-formed  appendages  on  the  metastemmn  and 
a  long  hair-tuft  on  the  hind  tibiae.  Tuft  of  hind  tibiae  composed  of  Icaig  fine  pencil- 
like hairs. 

The  metasternal  appendages  are  a  pair  of  almost  linear     rather 
flat,  membranous,  apparently  hollow  structures,  at    first  siffht  to  be 
compared  with  a  short,  broad,  sabre-sheath,  thickly-scaled   on   the 
front  edge,  and  particularly  at  the  tip,  with  longer  hairs.      The  hind 
tibial  tuft  arises  close  under  the  knee  of  the  hind  tibiee  on  the  inner 
side.    It  is  composed  of  fine,  long,  pencil-like  hairs,  and  is  always  as 
long,  often  considerably  longer,  than  the  tibiae;    when  drawn  m   it 
appears  to  be  placed  under  the  sheath-like  metasternal  anne  H  ' 
He  observes  that  the  genus  approaches  very  near   to    Pyr       ^  ^^^ 
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oew^^*^  appearance,  markings,  and  habits  of  its  species,  but  in  the  S  b 
1^2^^  conspicuous  differences  separate  uhem  readily,  and,  in  the 
^^^tter  of  the  tibial  tuft  and  metasternal  appendages,  there  appear  to 
a^^  *^o  transitional  forms.  The  species  are  extremely  diflBcult  to 
x^^^^^te,  and  the  specific  or  varietal  value  of  many  species  is  very 
J^^J^^ain.      The  genus  appears  to   be  practically  confined  to  the 

^^^tic  and  Nearctic  regions. 

^^^^  ^^Udder  observes  {Butts.  New  Eng.,  ii.,  p.  1580)  that  the  butterflies 

^*ic^^  ?^  small  size,  and  may  be  readily  distinguished  by  their  chequered 

^i^J^tiga  of  white  upon  a  dark  brown  ground,  the  markings  generally 

l^^^y^^^  in  transverse  series,  especially  across  the  middle  and  outer 

*^cnii?^    the  wing     ....     the   undersurface  of  the   hindwings 

^tij^^^^^ly  variegated,  lacking  the  regularity  of  the  markings  of  the 

^^:r^^    parts,   different   shades   of  brown,   olive  and  yellowish-green 

?*^^  tK  ^  ^  enliven  the  general  design,  while  an  interrupted  fringe  to 

y^^t        ^iJigs  adds  to  their  tesselated  appearance.     He  further  notes 

i^^«»to  **^®  group  is  one  of  the  most  numerous  in  species  among  the 

J^^^'^VAk?,  and  finds   its  maximum  of  development  in  the  north 

f^o^iifi^te  regions  of  the  Old  World,  most  of  the  species  found 


?^ 


*  ^1*^  America  being  confined  to  the  western  part,  whose  fauna  bears 

^^t^w®^  resemblance  to  that  of  the  Old  World  than  it  does  to  that  of 

^^^  ^  -N-QFtb  America.      In  the  Old  World,  it  extends  from  about 

v$^  ^^-  iat.  to  nearly  80°  N.  lat.,  and,  in  the  central  Alps  of  Europe, 

tj^^^l^i&a  (JHesperia  alveus]  at  least  goes  up  to  7600ft.     In  the  New 

^"^^ ^  it    extends  on   the  east  coast,  including  the  Antilles,  at  least 


^ 


"'.>.> 

a 


^ijc^Z^io'^  ttte  equator  to  56°  N.  lat.,  and  on  the  western  coast  nearly 

^^^#?^  butterflies  choose  a  variety  of  situations  in  which  to  live—dry 
Q:^^^^^s,  oi>en  places  in  woods,  roadsides,  mountam  valleys,  and  high 
^^^'tjx^^  f»&8ture8;  they  rest  on  flowers,  their  wings  expanded  flatly  when 
ojP  >^j^*i  voly  in  the  sun,  although,  when  quite  at  rest,  they  are  drawn 
^^  c}  wfcjofifcUy  over  their  backs.  Some  of  the  species  are  exceedingly  fond 
^«^^  f^fc-ins-  at  muddy  puddles  and  runnels  of  water;  we  have  seen 
^*-  ^i*w  -^  i^  ti,  and  elsewhere,  a  bank,  through  which  water  was  oozing, 

tlie  hot  sun,  so  covered  with  specimens  of  Hesptna  alveus, 
ttiat  it  would  have  been  possible  to  cover  several  dozens 
one  been  so  disposed. 

Hesperia  MALViB,  Liuu^. 

-Species:  Malvae,  Linn.,  -  Syst.  Nat.,"  lOth  ed    P- ^' ^^'^ 
Xs^ed.,  p.  796,  no.  267  {1767J1;  "Faun.  Suae       p.  286.  no.  1081 
:^*aun.  Frid.,"  p.  37  (1764) ;   Fab.,  "  Sys.  Ent.,"  p.  636,  mc  larr. 
Verz.,''  p.  32,  no.609,  n«c  references  (1776) ;    ^'^-« 
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*tiB.  Lapp.,  ' 
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gat.."  p.  614. 
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«uv.,  •*  Tabl.  Elem.,"  p.  ^^M^"'"/ »  "^^m  -  ^""f'fXXrr  jj^ch, 
;rit.  Ins.."  xv..  p.  71,  pL  567,  eorc.  larv   et  VJ^V-J^^^lh    ^o2 

ix.,  p.  130(1816);   Dalm.,  "  ^®^\f  ^- ^^ndl..;'  x"J^^-  .P^ett., 
3it.  Cbmp..-  p.  242  (1819);  Bdv.,  ;  Icones,"  p.  231  (,18^2)'^     j 
916  (1840)  ;    Humph.  anA  Westwd     -  Brit.  Butte..     P;/g^;  ^a. 
<1841);  Kirby,  -Eur.  Butts.,'*  p.  119  (1862);  WaUgrn..      »^ 
<:i858);  Nolck.    "  Lep.  Fn.  Bstl.,"  p.  82  (1868) '.    BuU..  ^ 
^  S82  (1869);  N;wm.,  ?' Brit.  ^^^^^'"j)}]^i^^^P'^^ 

1) ;   Stand.,  -  Cat.,"  2nd  ed.,  p.  34  (1871) ;   Cu'^    f^Y^^^ 
216  (1874);  Kirby.  "Eur.  Butts.."  p.  63  (1882);  I^ftng' 


Kflr.,"  V-  M4  (1884);  Kaae,  "Bur.  Bottik/'  p.  148  (188i);  SohiUa,  "Beri.Iil. 
Za^.r  p.  K  (1886) :  Anrir.,  "  Noid  fjir.."  p.  41,  pL  viL.  fig.  9  (1S») ;  Wati.. 
"  Proe.  Zo6L  8oe.  Loud.."  p.  65  (1893);  BoU,  "  Fri.  Gnw.  Sdimett./*  L,  pp.  677, 
881  (1885);  Mejr.. '« Handle,'*  p.  356  (1895);  Tott,  "BiH.  Butte./*  p.  Itt  (1996); 
Siri»7,"  Handbook/'  ele.,  iii..  p.  10  (1897);  8lMid.uidBflli..  ••GAL,"3ided..p.97 
(1901);  I«mb.."P^.Bdg.."p.992(1902).  ? Mario,  Seop., " But  OuiIm"p1U> 
w.  3  (CK.  At.  BoBKl)  (1763).     rriftOhn^  Sdull.  and  Den.,  "  SehnMtt  TTun.;' 
Ut  ed.,  p.  159  (1775) ;  FHb.,  "  Bur.  Sefameftfc.,"  pL  zdL.  figk  464^(180S);]  text. 
p.  71  lamU,  1805);  iMJbr.,  "Gonsid.  Gen.."  p.  »8  (1810);  HL,  "Sehmett.  Wko.," 
aid«d.,p.  143(1801);  Lata^.,  "H]8t.Na4.,"ziT..p.lS4(1805);  Hb..  "Yen.;*P-l<» 
(1818);  Oodi.,  "  Hiil.  Nat./'  i.,  p.  340,  pi.  sL  mc,  fig.  3  (18S1).   Matiae-iiiiMr, 
Bap.,  "  Sdunett.  Bur./'  pi.  zzzri.,  fig.  5  (1777).    8m»  Boga..  '*  Nomenda.,"  p.  67, 
pi.  xl.,  Ika,  8-9  (1780);  Bkh.,  "Sya.  Beaeh./*  i..  pp.  187,  888(1788).   UtateKM, 
Fab.,  "  llaJDt.  Ina.,"  ii.,  p.  91  (1787) ;   "  Bnft.  SjbI.,*'  iii..  p.  353,  no.  339  (17%); 
"HL  Mag.,"  p. 287  (1807)-    Uveoitt,  Hb..  "Bur.  Sdimett.."  pl.zdi.,  figs. 466-7 
(1802);  pi.  exTi.,  fig.  597  (1805);    '*  L«mB  Lap.,"  i.,  Fap.  iL,  Geoa  Bb.,  figjk  U-4 
(eire.  1800) ;   Oeha.,  "  Die  Sehmett.,"  L,  pt.  2,  p.  208  (1808) ;   It.,  p.  34  (1816); 
Hb.,  "  Yen.,"  p.  109  (1816) ;   Stphs..  " IlL  Brit.  Bnt,"  i.,  p.  97  (1828) ;  "Ins. 
Cat.."  p.  28  (1829) ;  BdT.,  "  Ear.  Lap.  Ind.  Meth.."  p.  26  (1829) ;  Meig., "  Ku. 
fldunett.,"  p.  60.  pi.  iTiii.,  fig.  2  (1830);  Treila.,  "  Die  Sobiiiett.,"  sopp.  i.,  pt.  1, 
pp.  95,  247  (1834) ;  Stphs.,  "  Hi.,"  ete.,  !▼.,  p.  405  (1834) ;  Bamb.,  «*  Faim.  And.," 
p.  316.  pi.  Tiii.,  figa.  14-15  (1839);   Wood,  "Ind.  Bnt.,"  p.  9,  fig.  75  (imVi 
BdT.,  "  Oen.  et  Ind.  Metfa.,"  p.  37  (1840) ;   Frajer,  "  Nea.  Beitr.,"  W.,  p.  196, 
pi.  361,  fig.  2  (1842) ;   Bvers.,  "  Faan.  Totg-UnO.,"  p.  84  (1844) ;   Dap.,  "Oftt. 
Math.,"  p.  36  (1845) ;  H.-Seh..  "  Sya.  Beaib.,"  p.  154  (1846) ;   Skpfeia.,  "Ui^" 
Ut  ed.,  p.  2  (1850);  Dbldj.,  "  Bjn.  List,"  p.  2  (1850);  Weetd.  and  Hewite.,  **  Gen. 
Dinrn.  Lap.,"  p.  517  (1852) ;    Led.,  "  Verii.  sool.-bo(.  Oee^.,"  ii..  p.  26  (1869); 
Stpha.,  "  List,"  2nd  ed..  p.  19  (1856) ;   Sta.,  "  Man.."  i.,  p.  65  (1857);  Speyai 
"  Oeog.  Verb.,"  p.  290  (1858);    Bamb.,  ''  Gat.  Lep.  And.,"  p.  76  (1858) ;   Hein., 
"ScfametL  Deatoch.,"  p.  113  (1859);  Snell..  "De  YUnd..**  p.  81  (1867);  Fiey, 
"Lep.  Sebweiz."  p.  58  (1880);  Dale,  "Brit.  Batta.,"  p.  222  (1890);  Ban.,  "Up. 
Brit.  IsL,"  p.  268,  pi.  xzxrii..  figs.  1-1/  (1883).    Ctftfid,  Latr.,  "  Kne.  Mdth.," 
is.,  p.  784  (1819). 

Obi0iiiai«  DK8CXIPTIOM*. — PapQio  PUbeiuM  nudvae.    Alls  denticnlAtu 

dnraricatis  nigris  albo  maculatis.      "  Fn.  Saec.,"  i.,  tab.  8 ;   Pet, 

"  Gaz.,"  t.  xxxvi.,  fig.  6 ;  Merian,  "  Eur.,"  i.,  t.  48 ;  Bteum,  "Inft.," 

u,  t.  11,  fig.  6-7  ;  RooB.,  "  Ins.,"  i.,  pap.  1,  t.  10 ;  Wilk.,  "  Pap.,"  H 

i.  2,  c.  1.     Habitat  in  Malta,  Althaea   [Linn^,  Sytt.   Nat,^  lOtti  ei., 

*  At  tbe  time  this  description  was  written,  no  differentiatian  of  the  aSied 
Heaperiid  speciee  had  been  made,  and  these  references  indnde  sac^,  altboogVi  \^ 
deau  i jjtion  itaeif  has  been  prored  to  belong  to  the  species  with  which  we  are  hen 
daaling.    Zetteretedt  says  (Ins.  Lapp.,  p.  915)  of  H.  malvam  :  "  Dahn..  Hesper.  Sr. 
2Q2.  6,  oerte.     Papilio,  Linn..  Fn.  St.,  1081.  reros  (dnm  affinimn  iniV\ii&  ai\xua  «K^ 
cam  quo  confondi  potest).   Heaperia  fritUlumr^ninor,  Fabr.,  "  Ent.  9fst.,**  3,  1.  350, 
333  (qnatenos  Iinn.87non.  Terom)/'  etc.     Wallengren  says  (Skand.  Dagf.^y.  275): 
Pap.  malvas  sine  dnbio  est  haec  species.     Habitat  prime  vera  in  prataa.     LABsk  V& 
ana  Faima  Sueeieae  dixit,  qaod  com  alia  specie  soecana  hnras  generis  nnllo  modo 
oonTenit,  qnoniam  8.  alveus  mense  Jnlio.  S,  aerratidae  et  artdrotnedcte  ad  finsm  Jxuui 
ei  in  initio  Julii.  et  8.  eentaureae  mense  Junio  reperinntur ;  5.  oZoeoIua  r^Ib.,  tamen  ya^ 
initio  Maji  in  pratis  oocorrit.    Pneterea  loco  citato  legimns ;   alae  supra  ni^pno-foscB, 
quod  in  ayrtcntum  serratidae  et  andromedat^  qui  habent  colorem  fasco-bmxmovDL, 
nee  in  nigrsdinem  vertentem,  minime  quadrat.   S.  eentaureae  et  cUveus  qtiidem  alas 
SQpra  nigro-foscas,  fnscas  in  nigredinem  vertentes,  habent,  sed  alee  poeiicse  Syriekti 
cUvei  lore  sont  immaculatae,  tantrnn  macolis  cinereis,  obeoletioTibTiA  nolatae,  dvBi 
Iinni6  nnllam  di&rentiam  colons  alarum  posticamm  et  anticamm  in  deecriptioM 
indicarit.  nam  dixit ;  '  alae  macalis  parvis  sen  ponctis  qoadratis  albis  adspersse  sont ; ' 
et  8.  eentaureae  non  habet  maculas  quadratas  porvas  et  nullo  xnodo  ponctaa,  qoo^ 
tamen  de/SyricAto  alveolo  bene  dici  potest,  qnoniam  ad  mar^iineni  exteriorem  aUnnn 
tarn  anticannn  tarn  posticarom  maculas  albas,  quae  sub  nomine  ponctoram  bene  eint 
referendc,  in  eo  reperimns.     Hoc  certe  quidem  sufficit,  nt  eo  nomen  T  aYmffitiT*™ 
trihuenraa,  quare  etiam  Geleb.  Dalman  1.  c.  jam  obeervairit  ;     *  Haec  (Heaperia) 
oartiasime  P.  malvae,  lin.,  ▼eras,  cum  a  speciebos  affinibns   niOU  aliar  oocunii  q* 


§Mbobi,  ^^''W)] .     [Papilio  miUvae^  alia  denticnlatis  divaricatia  nigris 
^.Tfto***^^-    (^n.794.  Hoffn.,  "In8.,"4.t.,  2f.  alt.    Pet.,"Mus./' 
,^,  t  7^'  PapiliunculuB  fuscus  punctis  plurimia  albicantibus.   **  Gaz.," 
^ti^J^fo    •**  6.  PapUio  fuscus,  etc.      Aet.  Upa.,  1786,  p.  28,  n.  84. 
^K  ^1  ^^^  e^ectia  obtusia  dentatia  nigria ;    pnnotia  albia,  teaaelatis. 
^^cjoj?^'  8.  Papilio  hexapua,  alia  divaricatia  dentioulatia  nigria  albo- 
^i^^\    n '^     Habitat  primo  vere  in  Pratia.     Descriptio :    Magnitude 
^^   ^^ij^^Ofpus  totum  et  alsB  aapra  nigro  fuacsB.     AIsb  maculia  parvia 
«^^  y^^'  ^^id  quadratia,  albia,  numeroais  adaperasB  aunt  a  parte  exteriori, 
^^j^tf^  ^^  ^aasi  dentato,  interjacentibua  maculia  albia.     Corpua  et  ale 
^w  ^. ^  ^rrifleo-cinereflB ;    alae  ipaae  aubtua   maculia   albia  difFormibua 
^^'^^T^.'^ii^  magnitudinia.  Antennse  clavataB,  aupra  fuacse,  aubtus  albidse, 
^^i^^a  rnxxiimia  albia.     AIsb  erecte  non  aunt,  aed  divaricatsB,  fere  uti 
\^     ]^'^n€£^  ^fderdfoliae  (Linn6,  Fauna  Suecicae,  2nd  ed.,  p.  286).] 

-^*^^*^CK>. 25mm.-27mm.    in   expanae.      AH    four  wings  blackish, 

«  ali^T-lit   greyiah-green  tinge,  chequered  with  white  or  creamy- 
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many  of  which  are  almost  aquare ;  the  f ringea  alternately 
^^hite  and  black  patches.     Underaide  of  forewings  grey, 
Ixite  apota  of  upperside  conspicuoua;    that  of  hindwings, 
'  till  white  marks  of  upperside  enlarged  and  increased. 
x>iMORPHi8M. — The  special  characteriatica  of   the  S   ^ro  : 
fold  along  the  baaal  portion  of  the  coata.     (2)  A  thick 
^reeniah-grey  scalea  at  the  baae  of  the  forewinga.     (8)  A 
i«  central  white  band  on  the  hindwinga.     (4)  A  trace  of 
sjpota  uaually  towarda  the  baae  of  both  fore-  and  hindwinga, 
almost  black  in  colour,   sometimes  with  a  faint  purplish 
pots  are  somewhat  contracted,  and  the  pattern  ahows  a  much 
d    eontraat  than  in  the  S  •     ^^^  underaidea  of  the  hind- 
d     <^   are  dull  greyiah-ochreous,  but,  in  the  2  >  the  ochreou.8 
Bk     bright  ruddy  hue.     The  costal  fold  is  really  the  turned- 
of  the  forewing,  ao  that  it  forma,  with  ita  acales,  the  roof 
e  of  a  tube  or  paaaage  [(compare  more  detailed  description 
.ZS^Ys<jniades  tnges)  (postea).] .     At  the  bottom  of  thia  tube    is 
:«iici.l>er  of  androconial  scales,  closely  attached  to  each  other, 
-d   band.     The  androconia  are,  in  this  species,  broadest  at  the 
^    O-Ollmm.,  and  always  become  narrower  towards  the  a{>ex, 
y-    in  a  long  very  fine  point,  their  length  running  to  0-25nain. 
is,  thiei-e  is, in  the^  s,  a  spot  near  the  inner  side  of  the  posterior 

..v.^,     ^^**    ^®  thickly  beaet'with  long  evenly  broad  haira,  forming 

ft*^^'^    a-    tuft,    which  the  insect  is  said  to  be  able  to  spread  out  or 

*^*^\<<^^^  **   will^-=  (AuriviUius). 

COt>>  flj'^BA.Tor^ooxcAx.  sPECiM^i^. A  notch  at  the  apex  of  all  the  wings,  in 

tx  the  ciliar  are  present  but  ahorter  than  usual  (Manabridge). 

^\>  VABiAnoN. Considerable  variation  exists  in  the  depth  of  the  ground 

^%o^l  *^/^  extont  of  the  white  markings.      Sometimes  the  white  spots 


the    fore  1^1 
^^r^  the  ab 


g"    occupy   the   greater  part  of  its  central  area,   and 
^^w-  ,.  ^^"^^  BerL    (lavaterae,  Haw.),  which  is  diagnosed   by 

5i#Aadi°fi^®r,  as    bavin/?  •€  P.'  Vi,:*^  oDota  large  and  confluent  ' ;  at  other 

t^^  bifldwinga    fo^^  ^  CoSplete^"*"*^  band  =  ab.  faxnata,  Tutt,  whilst 


#  f^rits  Mi±ll 


bea 


L!r*^B  that 


^Tdetected  in  certain  BrwiUan  species  a  f»mt 
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Schilde  deficribes  rather  vaguely  an  ab.  intermedia,  as  intermediate 
between  the  type  and  ab.  taras.  The  following  appear  to  be  the  best 
known  forms  of  the  species : — 

1.  The  forewings  with  enlarged  spots,  the  hindwingB  with  redaoed  spots  (oftn 
only  the  discal  showing)  =sab.  taras,  fiergstrasser. 

2.  The  forewings  typical,  the  hindwings  with  reduced  spots,  asintarotsab. 
intermediaf  Schilde. 

3.  The  forewings  and  hindwings  with  the  white  spots  not  especially  enlarged 
orrednoed^maZiMM,  linn^. 

4.  The  forewings  typical,  the  hindwings  with  the  white  spots  united  to  fonn  t 
complete  central  band^ab.  /a«ctata,  Tutt. 

5.  The  forewings  and  hindwings  both  with  distinctly  reduced  white  spots  (boom 
quite  obsolete)  ~ab.  reetrictay  n.  ab. 

6.  Rather  larger  than  the  ty})e,  the  white  spots  well-developed,  and  contraatisg 
with  the  black  ground  colour =var.  avstralia,  n.  var. 

7.  Larger  than  the  type,  the  white  spots  contrasting  strongly  with  the  tsij 
black  ground  colour,  the  hindwings  with  a  well-developed  transverse  band  of  spots 
=var.  melotie,  Dup. 

8.  Larger  than  the  type,  the  forewings  greenish-grey,  the  white  spots  of  a  poR 
tint,  one  spot  in  the  centre  of  the  row  on  the  hindwings  extending  towards  bases' 
var.  hypoleueoaj  Led. 

9.  The  ground  colour  of  the  wings  brown,  instead  of  black,  the  maikingi 
typical =ab.  orunnea,  n.  ab. 

The  undersides  are  very   variable.      The  colour  of  the  forewings 
beneath  is  grey,  of  the  hindwings  grey,  ochreous-grey,  olivaceons- 
grey,   brown-grey,  or  brown,  with  the  white   spots  of  the  upper- 
side  enlarged  and  increased;     in   the  ^   the   tint   is   usually  dull 
greyish-ochreous,  in   the   ?   the  ochreous    becomes    browner,    bat 
the  colour  is,  in  both  sexes,  often  of  a  bright   ruddy  hue  (=ab. 
rufa^  n.  ab.) ;   the  peculiar  colours  of  the  underside  are  exceedingly 
useful  to  the  species,  for  they  render  the  butterfly  most  inconspicaons 
as  it  sits  on  a  dried  flowering  stem  of  grass,  its  almost  unfailing 
habit  when  at  rest.      Ba3mor  says  that  the  most  interesting  form  that 
he  has  taken,  is  that  in  which  the  usual  dull  chocolate  of  the  underside 
of  the  hindwing  is  replaced  by  a  bright  red  chocolate,  imparting  a  very 
handsome  appearance  to  the  specimen.     There  are  very  few  references 
in  our  literature  to  the  variation  of  this  species,  apart  from  ab.  taroi, 
and  these  are  too  general  to  be  of  much  service,  e.(f.^  an  intermediate 
form  captured  in  South  Devon,  in  1902  (Rogers) ;   one  large  example 
approaching  H,  alveus  in  size,  taken  near  Bude  (Bothsohild)  ;   several 
red-brown  forms  at  Ringwood  (Fowler),  etc.     Oberthiir  writes  (in  Ktt.) 
that  he  has,  in  his  collection,  a  specimen  in  which  the  ground  ooloar 
of  the  wings  is  greyish-white,  both  above  and  below,  in  place  of  the 
black =ab.  aUnna,  n.  ab.      Mrs.  Nicholl   states  that   she   has  three 
examples  of  a  small  very  brown  form,  taken  high  in  the  mountains 
of    Aragon,    about    mid-July.     Frey    notes    that,    on    the    Albula, 
he  got  a  ^ ,  the  upperside  of  which  corresponds  exactly  with  that 
of  var.  hypoleticox,  Led.,  whilst  the  underside  of  the  hindwings  presents 
the  usual  markings.     Hilf  records  the  capture  of  very  dark  examples  at 
Ubli,  in  the  Balkans,  in  July,  1903.     The  alpine   form  of  Central 
Europe,  described  by  Duponchel  as  weloti^,  with    the    black  sround 
colour  and  white  spots  contrasting  distinctly,  and    with    brownish 
underside  of  the  hindwings  with  the  usual  markings^  jg  often  united 
with    the    eastern     (Syrian)     greenish.grey,     conspicuously     white- 
spotted  hypoleucos,  Led.,   which    further  has    the    underside  of  the 
hindwings  pale  greenish-yellow.    We  think  these  two  forms  should 
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much  smaller,  hindwings  particularly  black  with  only  the  discoidaf  spot  (or 

spots)  conspicuous  ;    underside  of  hindwings  of  Js  brown,  with  white 

spots  almost  restricte'i  to  central  band ;  of  $  ,  red,  also  with  restricted 

white  spots  =  var.  andaludca,  n.  var.     (10)  A  ^  from  Gogne,  August, 

1894.     The  wings  cnvered  with  grey  dusting;   the  spots  of  iorewings 

small,  all,  except  angulated  row,  more  or  less  obsolete ;    hindwings  as 

forewings,  and  only  the  costal  part  oi  transverse  row  of  white  spots 

developed;    underside  of  hindwings  pale  yellowish-brown,  with  weli- 

developed  white  spots  =  var.  alpina,  n.  var.     The  described  forms  of 

this  species,  so  far  as  they  are  known  to  us,  are  as  follows  : — 

a.  ab.    zagrahtensia^  Grand,   "  Ent.    Zeits.    Guben,'*    xvii.,     p.    49,   fig. 
(1903) ;  GUlm.,  "  Soc.  Ent.,"  xix.,  p.  34  (1904\— Form,  size  and  ground  odo 
identical  with  those  of  typical  H.  maLvae^  L.,  oat  the  spots  of  the  mai^ginal 
form  a  C/Omplete  white  band  on  the  forewings.    This  band  nina  from  the  cqbi 
the  inner  margin  in  the  same  direction  as  does  the  low  of  white  spots.    The 
row  of  white  spots  in  the  median  area  consists  of  two  large  white  spots,  mi 
as  to  form  a  blackish  eye,  with  the  white  spot  tamed  to  the  base  of  the  foi 
The  oater  row  of  white  spots  on  the  hindwings  is  obsolete,  only  represem 
weak  whitish  dusting,  whilst  the  median  transverse  row  of  spots  on  the 
consists  of  only  two  short  white  narrow  stripes.    The  frinses  are  not  cheq 
in  the  type,  but  those  of  the  forewings  are  white,  imd  on^  once  interrupt, 
small  dash  of  the  dark  ground  colour  just  below  the  middle  of  the  outer 
three  dashes  occur  in  the  fringes  of  the  hindwings,  but  these  do  not  reach 
edge,  the  external  half  of  the  fringes  being  quite  white.      On  the  undersi**    ^" 
forewings,  the  spots  also  form  a  distinct  white  band ;   on  the  undersii 
hindwings  there  are  fewer,  but  larger,  white  spots  than  is  the  case  with 
Near  Agram^Zagrabia  (Croatia)  (Grund). 

Gilliuer  remarks  (Soc,  Ent.y  xix.,  p.  34)  that  the  ab.  za^^m^ 

dififers  from  ab.  taj-as  and  ab.  intermedia;  (1)  in  the  fringes; 

confluence  of  the  outer  row  of  white  spots  into  a  complete  b^ 

the  increased  size  of  the  white  spots  on  the  underside,  whil 

on  the  upperside  of  the  hindwings  are  reduced,  similar  to  i^ 

taras  and  ab.  intermedia, 

j8.  ab.  fasciata,  Tutt,  "  Brit.  Butts.,"  p.  123  (188«) ;  Lamb.,  " 
293  (1902) ;    Wheeler,  "  Butts.  Switz.,"  p.  6  (1903).     Malvae  var  - 
"  Skand.  Dagf.,"  p.  274  (1863).    Moryi*,  Strand,  "  Nyt.  Mag.  f .  Nat.,'  -^ 
141,163-4(1902);  xlii.,  pt  2,  p.  132  (1904).— The  forewmgs  typical; 
forming  the  central  transverse  fascia  on  the  hindwings  united 
central  band  (Tutt). 

Strand's  ab.  moryi  appeared  to  us,  at  first,  to  be 

modification  of  ab.  fasciata,  viz.,  with  the  transverse  band  <^*  «.^^^^ 

side  of  the  hindwings  complete,  and,  as  we  were  not  at  all  ^^  ^^fe^ 

our  ab.  fasciata,  in  which  the  band  on  the  upperside  of  til^^^  ^^^^ff^ 

is  complete,  is  always  so  also  on  the  underside,  we  were  i^a^v.  ^*>dw^^^ 


'*"**SrkS?'^~--. 


^'^tv, 
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whether  ab.  moryi  would  come  within  the  limits  of  al>,  f  **^l?  ^^UvS^ 
reference,  however,  to  Wallengren's  var.  c  determined    th*^*^^<»*     'S^ 
the  description  of  this  form  reads  :  **  Fascia  maculari^  j^^    ^^t^^.  ^^^ 
inferiore    alarum  posticarum  continua  maculis    albi^      ^^^  in  rL     '^ 
inter  costam  quadratam  et  sextam,'*  which  is  a  clear  ^|e|^?^*^*^zj^*^ 
fasciata,  ^K^OsVb  oi  ^b^ 

*  Strand  writes :  "if.  malvas  is  found  abundantly  at  O^Jj^^^  — ~ — -_ 

numbers  at  Vallo  and  Roikenviken.    Examples  of  ab.  toros,  ^BeroL*^*'  ^^so  in 
but    I   have    a   well-marked   and  guite  intermediate   specirb^'*  ^eire  not  /  ^^^^ 
Wallengren's  var.  c,  in  which  the  white  spots  of  the  *«"a8v©rBeV?*     ^^S'^eixw  ^'^r 
aide  of  the  hindwinss  are  joined,  whilst  between  the  4th  au^  Qtt^*^^  *^^  tfea^    IT 
united  spot  is  found.    I  name  this  new  aberration  after  my  i*^^^J^^t"ni»»i*      ^'oder^ 


.-«.i.*?.a,'^  -a-.-  ..         55  (J886);    Bahl,  "P»l. 
to.."  p.  124  (1896).     Alvenlua, 

„_. .JiKiaoS).— Previota  to  1885, 1  gaw 

^mSi>iS  9<><V'*B<  and  have,  as  a  lesnlt.  fonrteen 
45m  HUV'tt^S*  '^"^  «'«''^  Bpecimeiw  of  a  form 
'**"*■  ""jilBiiflSwli  occurs  in  both  seies,  and  wluch 


.™,r™..  (B«e  in/Vo)  and  deectiption  of 
'jjj^^ta  bad  typical  forewinga,  whilst 
t}^it|;*ab.  taras.  Obertbur notes  tbat 
.ftiSaaTtad  the  type.     Lofiler  [Knt.  Zeittt, 


."^u^^rait,  hitherto  only  recorded  as 

""  tendency  towards 

which  firBt 


figs,  o-ft 
Sohmatt.,"  i.,  p. 
-_.„.  Verb.;'-  p.  300  (1858);  Staui, 
^.  Butts.,"  p.  63(1983);  Frey,  "  Ue,p, 
dltp.  845,  pi.  Iii»i..  fig.  3  (1884) ;  Kaoe, 
■-  -  Eot.  Zoita.,"  p.  65.  pi.  ii-,  Ab». 
mi.,  figB.  ll>.c  (1893);   ItiiHl, 

,     Brit.  Butts.,"   p.  134   (1896) 

S.I1B97);   Staud,     ■"  '    "  "-'  -" 

SJ-M       nn.  77.78 


3rd  ed. 

pp.  77-78  (1904).      Malvat  vaarl, 

AUhaeat.    Esp.,    "  Sohmett. 

3)  (1781).       FrUiUum'.  Pab., 

l7)r"Ent.  Syst.,"  iii.,  p.  SSB  {tett, 

|4B07);  Lewin,  ■*  Inseotf,"  «"  gf-   »«, 

5  "p  26(1839);  Humpli.  and  Weatd., 

•S  (IMl) ;  Eirbj.  "  Syn.  Cat.."  p.  614 

'     '     -~"  388(1788);  ii.,jp.  387  (te*u 

••  p.  63  (1803);  Bdv..  "  Gen. 

Meth.,"  p.  86  'IMS'  ■■  Nowm..  "  Brit. 

r,n   1^    "p.  382  (186B) ;   Dale,  "  Brit. 

'""  l^mett.."  figB.  84T-8  (pet  1B2S). 
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Alveolutv&r.,  Freyer,  ••  Neu.  Beit.,"  iv.,  p.  126,  pi.  381,  fig.  8  (1842).~P.P.U. 
taras.     Alia    dentatis    divaricatis,    fusois,   albo-macolatis,  punotatisque.    WingI 
irregularly  dentated,  dark  brown,  with  white  spots  and  dots.    If  this  insect  is  s 
distinct  species  as  Scriba  asserts,  then  the  name  taras  would  be  more  correct  tbui 
that  of  morio,  as  Scopoli  called  it  * .    In  size  and  appearance,  it  is  like  loof,  osoallj, 
however,  it  is  smaller,  and  the  tips  of  the  antennse,  which  are  very  proiiiiiient  in 
other  species,  are  almost  entirely  covered  with  hair;  the  gromid  colour,  the  spotted 
outer  border  and  pattern  of  the  hindwings  resemble  those  of  sao ;  the  markings  of 
the  forewings  are  also  similar,  but  the  three  innermost  are  very  conspicuous,  much 
larger  than  the  others,  while  that  nearest  the  lower  margin  is  long  and  broad ;  on 
the  underside  is  the  pattern  of  the  upperside,  and  the  ground  colour  is  greenish- 
grey-brown  (Bergstrasser).      Bbitish  localitixs. — ^Bebks:  Wokingham  (HAmm), 
Gasibridoie:  Chippenham  Fen  (Kothschi Id).   Cornwall:  Bade  (Mathew).  Dsvok: 
South  Devon  (Rogers),  Dartmoor  (Gummer),  Woodbury  (Kane),  Exeter  (Sooth), 
Lnstleigh  (Buokell),    Plymouth  (Lemann),    Oxton  (Studd),   Instow  (Hinohliff), 
Torrington,  Barnstaple  (Mathew).     Ebbex  :  Epping  (Gerrard),  Hazelelgn  (Baynor). 
Gloucebtkb  :  Leigh  (Hudd),  Glouce8ter(Merrin),  Painswick  (Metoaife),Wotton-und«- 
Edge  (Perkins).    Hants  :  Isle  of  Wight  (Mitford),  Bingwood  (Fowler),  BrockenbuTst 
(Weils).    MiDDLBSEx:   Old  Oak  Common,  Kingsbury  (Godwin).    Oxfobd*.  Covlej 
(Shipp).    Subset  :  Woking  (Russell) ,  Godstone  (Turner) .    Sussex  :  Hastings  district 
(Bloomfield),  Abbott's  Wood,  Battle  rJenner),  Milton  (Adkin),  St.  Leonard's  (Sweet- 
love)  ,  Horsham  (Jackson) ,  Tilgate  (Sneldon) .    Continental  localities. — Abu  :  Asi& 
Minor — ^BrussafFountaine).   Aubtbo-Hunoabt  :  Dalmatia  (Mann),  Lower  AuBtria— 
Hemstein,  etc.  (Rogenhofer),  Schallmoss,  near  Salzburg  (Biohter),  Glockner  (Mann), 
Carinth ia — Wolfsberg  (tes^e  Rtihl) .    Belgium  :  Marchovelette,  Beez ,  Fond  d' Arqnet, 
Gedine,  Brussels,  St.  Servais,  province  of  Luxembourg  (Lambillion).     Bosnu  and 
Hebceoovina  :  Sarajevo,  Vranica  Planina,  Maklenpass  (Rebel j .    Denuabk  (Lampa). 
Finland  :    Karelia    (Lampa).      Fbance  :   Riviera    (teste    RUhl),    Indre — ^Brancbe 
d'Ardentes,  St.  Florent  (Sand),  Seine-et-Loire (Constant),  Pont  de PArche  (Dnpont), 
Haute-Garonne,   Arguenos— Pic   de   PEntricada,    Pyrenees   (Caradja),  Calvados 
(Fauvel),  Brittany  (Griffith),  Aube — ^Larrivour  (Jouidheuille),   Autun  (Constani), 
Rennes,  Besan^on,  Mont  Revard,  Sologne,    Ch&teaudun  (Oberthur).    Gebuani: 
Pomerania  (Hering),  Hamburg  (Zimmermann),  Liinebarg  (Maohleidt),  Hamdn, 
Osnabriick,  Hanover,  Gottingen  (Jordan),  Wiesbaden  (Rossler),  Oberursel  (Fuche), 
Cassel  (Borgmann),  Waldeck  (Speyer),  Osterland,  Crefeld,  Elberfeld,  Trier,  Aachen 
(StoUwerck),    Barmen    (Weymer),   Giessen,   etc.   (Speyer),    Baden — Gengenbach, 
Karlsruhe,  Pforzheim,  Heidelberg,  Weinbeim  (Reutti),  Alsaoe — For6t  de  Lntter- 
bach  (Gerber),  Doller  (Michel),  Basle,  Banks  of  Weise  (Peyerimhoff),  Thuringii       I 
(Krieghoff),   Gotha  (Riihl),  Brandenburg— Berlin,  etc.  (Bartel),  Posen  (Schultl), 
Silesia  (Wockeh  Saxony — Dresden  (Steinert),  Raohlau,  Ldbau  (SchtttzeV,  Chenmiti 
(Pabst),  Bavana — Kehlheim,  Grass  (Schmid),  Kempten  (v.    Eolb),  Wemigerods 
Leipzig  (teste  Ruhl).     Gbbece  :    Acarnania  (teste  Riihl^.      Itai^t  :   Tuscany — Pi&n 
di  Mugnons  (Stefanelli),  Lombardy — Monti  di  VilPAlbese  (Turati).      Roukaioa: 
Costitcha    (Fleck).     Russia  :   Baltic    Provinces — Livonia    (Lienig),    Pichtendahl 
^olcken),  Annenhof  (Huene).     Switzebland:  Gadmen,  Nleaen  (J&ggi),  Martigny, 
Sion,  S6pey,  Gryon  (Favre),  Veytaux,  Aigle  (Wheeler),  Berne  (Flemyng),  Weissen- 
burg  (Huguenin),  Saas-F^e,  Hermance,  Fernex,  Monnetier  (Blachier). 

This  is  largely  a  S  aberration,  ?  s  rarely  reaching  an  extreme 
stage  in  the  development  of  the  white  spots  of  the  forewings. 
Bergstrasser  figures  {Nomendatur,  pi.  91,  figs.  5-6)  a  specimen,  under 
the  name  of  taras,  with  the  forewings  very  white  along  the  costa,  and 
the  central  transverse  band  of  white  spots  strongly  developed ;  tbe 
hindwings  black  with  a  marginal  row  of  small  white  spots,  and  a 
median  white  spot  only ;  the  underside  also  with  the  white  speciallj 

^  We  are  unable  to  Hatisfy  ourselves  as  to  this.  Scopoli 's  morio  var.  2  reads  as 
follows :  "  Alls  anticis  supra  albopunctatis ;  fimbria  albo  fuscoque  varia  *  subUsi 
albomaculatis,  eademque  fimbria;  posticis  utrinque  sunili  fimbria  subtns  albo 
sordidoque  variis.  Roes.,  "  Pap.  Duim.  CI.,"  iii.,  tab.  x.,  fig.  7  ;  Poda,  "  Mus,  Graec.," 
p.  79,  fritillaritis."'  In  our  opinion,  Roesel's  figure  is  probably  Varthami  whilrt 
Poda's  fritUlariuB,  we  believe,  is  an  Eiynnid  (iJrbanid).  Scopoli's  desciiptioB, 
however,  might  very  well  apply  to  this  insect. 

I  Sao^  Bergstrasser  =  maZwic,  Linne. 


iti£i^f)i#' 


^Qd■wiDg8  normal.  Although 
80)  is  distinctly  that  of  this 
fired  (1780)  as  "  malvae  var." 
(a  description  under  the  name 

Sh  also  satiBfactory.  Lewin's 
Mb  also  good,  as  are  also  those 
iiflB  1838)  aa  alveolut.  Haworth 
r^  «■—***>  ^^^  *'^  '*^™®  oamea  have 
liimiltttii'S^'*  ^y  '*'*'^  authors.  It  is 
ifcSlWiiSiBpe  European  countries  wb*e 


^„  „.„,-■»■■•  Li«  ■■«...»=,  -  resting 

.'S-iriifl.     They  were  also  frequently 

;>5'5jg.  of  cows  and  horses,  sucking  the 

™       "rning  between  8  a.m.  and  9  a.m. 

between  iiialeae  and  tarag,  waa 

r  tartu-     At  this  time,  the  butter- 

incertain  on  the  wing,  emergence 

,  till  after  10  a.m.      During 

lae  and  ab.  tarai  were  taken, 

the  females  of   both    forma 

^i  uave  not  before  been  recorded, 

iftberration  as  a  J  form." 

t  ■'  Bupp.  '-  P-  257,  pl.  ilii..  figs. 

76  (1858) ;   Kirby,  "  %n.  Cat.,'"    p. 

(1871);   ZeU.,  "Slett,   Ent.  Zt«.." 

884)-  RilU,  "Psl.  GroaB-Schmett.." 

□    124   (1800);     Elw.    and    Edw.. 

^'  -•-^■-      la.    29    (gmit.)    {1808)  ; 

,    .- ..    lines.      Tba  uppersitle 

witt  twelve  or  thirteen  wbit« 

Hesperiida  o£  the  same  gronp,    bwt 

,raed  medially  with  a  wtile  band, 

letween  this  band  and  the  outer  bolder, 

__>"the«e  some  wlilte  ahadlogii  (it  the  baa^ 

!Vll53^sdi ;  beneath,  aU  the  winga  a™  ™™_ 

'^Ifi^mBKB  have  the  baee  and  apei 

'K-ffiS»p«mde; 

.■TT^i-r.  g^^tierland  (Duponchei), 

,pioal  H.  ""'i'^^'  ■•  **»«  upF^rsido 
Eber  more  contrasted.  Staudmear 
"plerumque  major,  al.  post. 
, "  whilst  Riibl  speaks  of  the 
e  J  a,  >n<"«  olive-brown  in  S  b, 
de«ription(.«P^)-  He  farther 


nppemd* 
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says  that  '*  the  pale  spots,  though  arranged  as  in  the  type,  are  light 

yellow  in  colour,  and  as  large  as  those  of  carthami"  another  point  in 

opposition  with  the  original  description,  the  remarks  heing  evidently 

taken  from   Lederer*s  description   of  hypoleucos.      We  are  inclknid 

to  refer  to  Duponchel's  variety  only  those  dark  examples  from  the 

eastern  alps  (the  most  brilliantly  marked  form  of  the  species  found 

in  Central  Europe) ;  some  of  the  finest  of  these  that  we  have  seen, 

came  from  Locarno  (and  were  taken  by  Dr.  Chapman  there).    They 

are  more  marked  with  white  than  the  equally  contrasting  Spanish 

yar.  andahmcay  in  which  the  white  markings  are  reduced  almost  as  in 

ab.  taras  on  the  hindwing.     The  southern  form,  var.  amtraiu^  from  the 

Biviera,  shows  less  contrast  in  its  black  and  white,  and  the(7  s  approach, 

in  their  frequent  grey  hairs  towards  the  bases  of  the  wings,  the  more 

typical  form  of  northern  and  central  Europe. 

f .  var.   hypoleiico8,  Led.,  '*  Verh.  zool.-bot.  Gesell.  Wien.,"  v.  p.  193,  pi.  i., 
fig.  8  (1855). — This  insect  is  allied  to  alveuSt  Hb.,  is  of  the  same  size,  but  with 
much  shorter,  broader,  and  rounder  wings  than  this  and  the  allied  species,  and  the 
underside  is  very  different ;  the  upperside  is  greenish-grey,  much  more  olive-brown 
than  in  carthami ;  the  fringe-markings  and  spots  as  in  this  species,  but  the  latter 
are  of  a  clearer  white,  rather  larger,  and  not  so  sharply  angulated  on  the  forewings; 
the  spots  of  the  inner  band  of  the  hindwings  are  also  pure  white,  and  one  spot  JA 
the  middle  of  this  band  projects  considerably,  even  in  dull-coloured  specimen)! 
(nearly  as  in  alveolus),  whereas  in  carthami,  the  whole  band  consists  of  regular 
narrow  longitudinal  spots  dusted  with  dark  atoms,  and  these  are  also  not  so  distmctiv 
prominent  in  alveus  and  var.  frUiUum ;  on  the  underside,  the  forewings  are  dan 
grey,  towards  the  costa  more  greenish ;  the  spots  are  here  also  rounder/iess  distinct 
from  the  ground  colour,  and  more  yellowish  than  in  the  allied  species ;  the  hind- 
wings  are  pale  greenish-yellow,  darker  towards  the  border,  shading  more  into  olive- 
brown  ;  through  the  middle  of  the  wine  a  pale  longitudinal  streak  runs  from  the 
base  to  the  border,  and  the  pattern  of  the  upperside  is  also  indicated  by  lighter,  but 
very  ill-developed  and  indistinct,  spots  ;    there  are  no  other  markings ;  the  fringes 
are  white,  chequered  with  dark  grey,  on  all  the  nervures  except  1  and  5 ;  the  (f 
has  also  a  fold  on  the  costa  of  the  forewings ;  the  club  of  the  antenna  is  bright  maty- 
yellow  beneath.  Flies  from  May  to  July  in  damp  places,  and  is  rather  scarce.  Beyront 
(Lederer). 

Staudinger  unites  (Cat.,  3rd  ed.,  p.  97)  this  variety  with  Duponchel's 

mdotUy  with  the  note  ''ah.  albidior.''     Biihrs  reference  to  melotis,  as 

we  have  already  said,  is  largely  based  on  the  above  description,  and 

he  further  notes  that  "  the  ground  colour  of  the  ^  sis  greenish-grey,  6t 

the  $  s  more  olive-brown,  and  the  pale  spots,  though  arranged  a&rUi 

the  type,  are  light  yellow  in  colour,  and  as  large  as  those  of  carUiam" 

but  this  is  hardly  borne  out  by  Lederer*s  description  quoted  above« 

Staudinger  thinks  the  form  {aem.  strict,)  is  confined   to   the  Islands 

of  the  Grecian  Archipelago  and  northern  Syria,  with  an  intermediate 

form  in  the  Taurus  Mountains.     Elwes  (as  well  as  Lederer)  recotda 

it  from  Bey  rout,  in  Syria.     Miss  Fountaine  says  that  this  form  was 

common  in  the  Lebanon,  in  May  and  June,  1901. 

fj.  var.  (an  spec,  dist.)  malvoides,  Elw.  and  Edw.,  "  Trans.  Zool.  Soc.  Lend  "  xivl, 
jL  100,  pi.  xxiii.,figs.  27-27a  (genit.)  (1898) ;  Staud.,  "Cat.,"  3rd  ed.,  p.  97  (1901); 
Wheeler,  "  Butts.  Swit.,"  p.  7  (1903).— Three  examples  taken  at  Biarritz,  July^th. 
1887,  a  sin^e  S  from  Granada,  with  all  the  facies  of  malvae,  bat  tbty*  distinct  i 

fenitalia.  The  differences  in  this  respect  are  shown  by  figures.  The  proporticoi  cd 
lack  hair-scales  in  the  clothing  of  the  second  palpal  joint  appears  to  be  considerahly 
greater  in  malvae  than  malvoides.  We  should  not  have  ventured  to  separate  ihai 
on  genetalic  characters  alone,  but  the  genitalia  of  six  specin^na  from  Denmark, 
Kreusnach,  Reniles,  Brittany,  Stettin  and  Brussa,  are  all  absolntely  sunilar,  tviter  aa 
aa  are  the  three  sjpecunena  above  mentioned.  It  will  probably  be  found'  tli«t^  ffi 
malvoide*  has  a  wider  range  and  other  distinctive  characters  (Gl'wes  and  KdwaHbV 


i/J^'^e^     -^^J^5^^ing  apparently  a  small  knob  at  the   point  of   junction 
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bro^^^^^'  notes  the   form  as  having  "the  hindwings  beneath 

Buj^^^*^'  *»d  less  marked  with  white  spots,  the  genitalia  different,  a  • 

^istt^^^  .^onn  from  southwest  Europe,"   which  hardly  agrees  with  the 

^oution  suggested  above  by  EIwbs  and  Edwards.  I 

^^^ijo"^^"^^*""^*^®  ^^^  appear  to  be  laid  indiscriminately  on  the 
le^v  '  ^^  *^®  furrows  of  the  small  twigs,  the  upper-  and  underside  of 
^t^W^  ^^  bramble,  sometimes  on  the  edges  of  leaves.     They  may  bo 
^^Mrv^^  in  confinement  by  sleeving  a   ?    on  bramble,   wild   straw- 
Uix^*  9^  Potentilla  in  the  sun.     The  eggs  are  generally  placed  on  the 
ti\j.^j^^^®>  occasionally  on   the  upperside,  of  a  leaf,  but  much  more 
^^^n^i^^  the  stalk  or  on  the  edge  of  the  leaf ;   when  the  ?  chooses 
tl^^^^le,  young  leaves  are  selected  (Raynor);  laid  singly  on  bramble  on 
l^i^^^^  or  upperside  of  a  leaf  (Pristo) ;    some  sent  by  Raynor  were 
i^  M^*^  ^^®  undersides  of  strawberry  leaves  close  against  a  rib;  the  egg 
^t   ^v*  P*^®  whitish-green  colour,  matching  very  fairly  the  glaucous  tint 
^i^^^  underside  of  a  strawberry  leaf,  a  whitish -green  common  to  the 
Pl^w^^'^^rface  of  the  leaves  of  bramble,  potentilla,  and  other  usual  food- 
ie of  this  species  (Chapman). 
^U^Q^^^M. — Of  a  pale  whitish -green  colour ;  to  the  naked  eye  appearing 
"*0^^^"  and  round;  about  two- thirds  of  a  sphere  or  rather  less,  but  the 
^^t;^  margin  is  rounded  off  so  that  the  base  is  smaller  than  a  correct  *' 

^^Q^^^  o^  a  sphere  would  be ;    the  width  is  0-68mm.,  and  the  height 
iT^^  k  P'^^^^^'  *  *be  vertical  ribs  are  about  28  in  number,  and  are  not 
^^jfL    ^^^  ^^  marked,  nor  do  the  spaces  between  them  form  very  distinct 
^J^  w  ^®  *     they  diminish  in  number  to  the  top,  by  stopping  short  and 
^bQ^^^^ting,  and  form  a  rim  round  the  micropylar  hollow,  to  which 
^^P-fO^^^  ^•'•e  directly  attached.     This  hollow  is  fairly  circular,  shallow 
5^^^   "^t>e^,  about  0*12mm.  across,  and  with  a  minute  rosette  of  fine 
_^^lj   **     tile   bottom.     The  secondary  ribs  are  very  fine,  and  are  con- 
jL^^^    *T^  ^"^^^oss  the  vertical  ribs,  and  are  about  0'02mm.  apart  (Chap- 
^^^V        ^^^  ^*^»  1906).     Rather  more  than  half  a  sphere,  circular  in  »    \ 

i^'^^Pl^^^^^^  section;  diameter  about  •  7mm. ;  pale  creamy- white  (with  a  j;  i 

i*^^  fe^*^*^  ^^  greenish)  in  colour;  19  or  more  well -developed  longitudinal  i 

^eow^*'^*^<3ixig  from  base  to  shoulder  of  egg;  this  number,  at  shoulder,  , 

i^^t^^^    *^^<iuced,  not  by  suppression  of  any  of  these  primary  ribs  and  ii 

tK  ^^i^»  ^"^^^^  ^^  others,  but  by  the  extinction  of  all  of  them,  and  the  !; 

■i*^©    w^J^^^^^^^^    of  9  new  ones,  each  of  which  originates  between  two  of  { 


.   I 
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^^t^3,"*^*^^**^    ribs  and  is  continued  to   the   edge  of   the  micropylar 
^VVxaV^^^^""^"         This  is  comparatively  large,  the  bottom  covered  with  a  ); 

^W  juj^^        ^^     "very  minute  cells.      Parallel  with  the  outer  margin  of  I 

^^^®'  Ttrfa*-^^-^-^-^*^  ^^^^  ^^  ^  l^-rge  number  (about   24)  of  fine  transverse  , 

v-^*®^,      r*^*^      *     curving  between  two  longitudinal  ribs,  rise  and  cross  the 


T      y^xi       ^^i/"'^-'  above,  14  of  these  ribs  are  observed,  dividing  the  spaces 
"^^^  XS*-^*^^  longitudinal  ribs  roughly  into  small  rectangles   (Tutt, 
^^^W  i».*-^*       1896).     Globular,  with  base  rather  flattened ;    the  sh^ 
^\\ii  ve«r  ^^^^'^  irregularly  with  about  18  ribs,  and  transversely, reticulated 
them,  g-i^^  -  ^^ven  fine  lines,  which  do  not  stop  at  the  ribs,  but  oross 
onlycai:^^,_^-*=^g  ^^®^'  edges  a  rough  appearance,  which  is  not  real,  but 
thus  Jinfe^^^^^  by  the  ribs,  otherwise  translucent,  becoming  opaque  where 
only  WL-ti  vJ^^^*^^^^ »  *^  usual,  a  small  space  on  the  top  of  the  egg  is  covered 
green  ju^^^^         "^ery  fine  concentric  reticulation.     The  colour  is  very  pale  | 

^"^er  (Hellins).     Figured  pi-  iii.,  fig.  2.  I 
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Habits  of  larva. — The  youDg  larva  makes  its  escape  by  catting  a 
large  round  hole  through  the  top  of  the  egg.    It  then  choofie&&e 
upper  surface  of  a  smiJl  leaf  of  hramhle,  strawberry,  potentillSi  or 
other  foodplant,  for  its  horae,  settling  itself  along  the  midrib,  and 
spinning  several  silken  threads  overhead  for  a  covering,  under  which 
it  feeds  by  eating  away  the  upper  cuticle,  and,  when  it  has  made  a 
blotch  of  some  little  extent,  moves  away  and  repeats  the  process  on 
another  leaf ;   as  it  grows  bigger,  still  choosing  the  upper  surface  of  a 
leaf  for  its  standpoint,  it  forms  its  covering  by  drawing  down  another 
leaf  over  it,  fastening  the  edges  here  and  there  with  stout  threads,  and 
feeds  away  in  the  cave  thus  formed.     When  larger,  however,  it  comes 
out  of  its  cave  occasionally  and  feeds  on  leaves  near.     Its  habit  is  to 
be  very  sluggish,  and  the  larva  rests  with  its  head  curled  round  side- 
ways towards  its  tail.    The  larval  caves  are  not  difficult  to  find  on  stunted 
bramble  bushes  with  small  leaves,  the  large  juicy  leaves  of  strong 
bushes  apparently  offering  no  temptation.     In  some  districts  the  more 
usual  foodplant,  however,  is  Potentilla  frayaHastrum ,     The  larva  is 
fuUfed  at  the  end  of  August,  remaining  apparently  dormant  for  days 
together  eating  only  at  intervals ;  pupation  takes  place  in  mid-September 
(20tb)  (Hellins).     On  July  14th,  1906,  several  larvae  in,  or  about  to 
enter,  the  8rd  instar,  received  from  Dr.  Chapman.     They  were  feeding 
in  tents  on  leaves  of  cultivated  strawberry  ;    placed  on  plants  growing 
in  pots  the  larvsB  did  not  seem  to  thrive,  probably  owing  to  the  dry  nature 
oi  the  leaves.     They  appeared  to  be  of  too  lazy  or  timid  a  disposition 
to  move  from  their  tents  and  go  to  fresh  leaves,  so  leaves  were  placed 
in  a  bottle  of  water,  and  to  these  the  larvae  were  transferred,  beingremoved 
to  fresh  leaves  every  three  or  four  days  ;   under  this  treatment  they 
throve  much  better.    On  July  26th,  they  had  all  reached  the  4th  stayge, 
and  two  days  later  the  most  forward  one  entered  the  6th  stadium,  and 
by  August  4th  most  of  them  had  reached  it.     They  always  undergo 
ecdysis  in  the  tents.     Though  in  the  4th  stadium,  the  larvae  spin  tie 
leaves,  which  form  their  dwelling- tents,  very  firmly  together,  yet  they 
do  not  spin  much  silk  over  the  floor  of  the  tent.     When  in  the  5th 
stage  the  larva  spins  a  fine  silken  carpet  over  that  portion  of  the  leaf 
on  which  it  rests.     These  tents  are  made  by  drawing  the  edges  oi  the 
leaflets  together  and  fixing  them  with  silk.     Sometimes  a  larva  will 
rest  on  the  upper  surface  of  the  central  leaflet  and  draw  the  two  edges 
over  it,  but  more  often  it  rests  underneath  the  central  leaflet  on  the 
veins  of  one  side,  and  draws  down  the  upper  surface  of  one  of  the  side 
leaflets  to  form  the  cover.     The  two  leaflets  are  held  in  place  by  a  lew 
very  strong  strands  of  whitish  silk.     It  takes  the  larva  a  long  time  to 
spin  its  tent.     In  order  to  make  the  strands  sufficiently  strong,  \t  has 
to  pass  the  spinneret  over  the  strand  many  times. "*"      Yet  the  silk  is 
strong,  for  once  or  twice  a  larva,  even  in  the  last  stage,  tired  of  crawling 
on  a  paint-brush  handle  while  being  examined,  has   quietly  let   itself 
down  to  the  table  by  a  silken  thread.     When  feedings,  the   larvsd  eat 
away  the  apical  part  of  the  leaves  forming  their  tent,  and  parts  of  any 
other  leaves  which  may  be  within  reach.     I  have  never  noticed  them 
feeding  quite  exposed,  except  immediately  after  being  re-fed,  ^hen  they 
usually  nibbled  the  fresh  leaves  before  building  a   neve  tent.      They 

^  Angost  8th,  1905,  watched  a  young  larva  of  Avgiadea  BylnocoKUM  n^aking  ite 
tabe  in  graaa.  It  pasaed  the  apinneret  33  tipiea  oyer  onfr  Btraad,  -which  it  nad 
already  commenced  before  I  noticed  it  (Sich). 
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appear  to  feed  chiefly  before  9  a.m.  and  after  6  p.m.  In  the  later 
«t^e8,  they  eat  the  whole  substance  of  the  leaf,  and  the  long  white 
^Bdra  of  the  strawberry  leaves  were  very  conspicuous  in  their  exore- 
»*ent.  On  August  18th  most  of  the  larvae  appeared  to  be  fuUfed.  They 
yere  then  more  uniform,  more  indefinite  in  tint,  the  bands  and  mark- 
^^gs  being  less  conspicuous,  and  the  green  colour  in  some  individuals 
P^ivaded  aU  the  lateral,  and  approached  the  dorsal,  area.  Two  days 
later  the  first  cocoon  was  spun ;  the  larvce  leaving  their  tents  and 
Pandering  about  the  crumpled  paper  at  the  bottom  of  the  jar,  nna^y 
^ent  dov^n  between  the  folds  of  the  paper  and  spun  their  cocoons.  Two 
y*^ich  were  kept  in  a  glass  tube  spun-up  in  their  tents  (Sich).  Lewin, 
V^  1796,  noted  that  the  larv©  webbed  the  edges  of  bramble  leaves 
•^gether,  and  from  the  cover  came  out  a  little  way  to  feed,  but  that 
we  least  motion  of  the  leaves  caused  them  to  retreat,  and  if  much 
alarmed,  to  fall  to  the  ground.  He,  however,  erroneously  notes  them 
*®  ^Ufed,  and  pupating,  in  April.  i      •    u  <^ 

Ui^VA.— Ar««  instar  (newly-hatched)  :    About  2mm.  long ;   neaa 
?^^  P^othoracic  plate,  as  weU  as  true  legs  and  middle  of  anal  plate, 
*>^ack ;  the  rest  cinereous.    Tubercles  i  and  ii  placed  widely  apart,  ea^ 
©arirying  a  forked  hair ;  iii  is  in  normal  position,  also  with  a  forkea 
pair,  but,  instead  of  the  branches  being  curved  apart  so  as  to  be  nearly  j 

m  the  same  plane,  parallel  to  the  larval  surface,  they  stand  up  so  as  i 

to  make  the  hair  Y-shaped ;  the  stem  is  also  rather  shorter  than  mi  |  l 

Mid  ii ;  they  are  about  0-lmm.  high,  a  trifle  longer  measured  across  i  i 

V.he  curved  branches ;  those  on  i  and  ii  are  rather  larger  but  do  not 
stand  quite  so  high  owing  to  their  bent-down  tips ;   those  on  tubercles 
iv  and  v  are  not  quite  so  long  and  are  simple  hairs,  the  anterior  ratner 
the  higher.     There  are  no  other  hairs  except  two  (three  ?)  on  the  base  oi 
the  prolegs.     The  head  has  certain  simple  hairs,  those  on  the  prothorax 
are  also  simple,  the  black  plate  carries  five  (six  ?)  on  either  side.  ^^^ 
prothoracic  spiracle  stands  up  as  a  high  cone  ;  in  front  of  it  is  a  tubercle 
with  three  (simple)  hairs,  at  the  bases  of  the  legs  are  two  hairs,      tin 
the  meso-  and  metathorax  are  four  hairs  on  each  side  in  line  across 
the  dorsum,  of  these  the  two  inner  are  forked  ;  round  the  *°**,P  .?!? 
are  several  simple  hairs.     The  general  surface  is  closely  studded  with 
minute  brown  pointe,  for  the  most  part  arranged  in  longitudinal  rows- 
On  the  dorsum  of  the  9th  abdominal  segment  are  two  dark  round  «^»^*f^» 
they  have  the  appearance  of  hard  soutella.     The  anal  plate  has  a  dark 
central  mark,  longitudinal,  and  below  it  is  an  anal  comb  of  about  thirteen 
teeth.     Beneath,  there  appear  to  be  no  hairs  between  those  on  tuber- 
cles iv  and  V  to  those  at  the  base  of  the  legs,  which  are  on  the  Is*  aWo- 
minal  two  hairs,  one  in  front  of  the  other ;  at  the  same  point  on  the  2nd 
Abdominal  the  two  hairs  are  in  transverse  position  ;  on  the  7th  abdo- 
minal there  is  only  one,  on  the  8th  abdomina^  also,  but  it  is  further  from 
the  middle  line,  on  the  9th  it  is  further  back  ;  there  is  another  smaU 
hair  nearer  the  middle  in  the  same  transverse  hne  with  the  other 
hairs  on  the  W  K  7th  and  8th  abdominals,  but  in  front  of  it  on 
ilie  9th  abdomtal      The  Prol^^^  ^'^  practically  complete  circles  with 
^  outer  fronts  of  aKt  ten  small  crochets,  and  an  inner  posterior 
one  of  about  «4^         u  i  .«lJ^nn«fl      The  claspers  have  about  fourteen 
^^hets    of   nlr  r^'^'^l^i!  dL  ;jane  27thri906).      Second  instar  , 
A^*d  and  rJ^tt'^y  ^^'^fTKHr^Serest  dik  chelate,  relieved  by 
^i^^  w^  e^^'r^^a'^^'^^^^^^     ^airs;  these  are  now  very 
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numerous  ;  seen  from  the  dorsum  the  margin  of  each  segment  hae  sii 
hairs,  and  there  are  three  or  four  rows  above  this  on  each  side.   The 
rows  are  not  very  definite,  but  sufficiently  so  to  give  an  appearance  of 
white  longitudinal  lines  owing  to  their  white  bases,  three  or  possibly 
four  above  spiracle.     There  are  four  aubsegments,  the  first  the  largest, 
the  next  three  narrower,  with  a  flat  portion  behind  the  last;  the 
whole  having  a  convex  surface.     The  hairs  are  on  the  ridges  oi  the 
subsegments  and  so  give  also  transverse  white  lines,  but  both  the 
longitudinal  and  transverse  lines  are  irregular  and  vague  enough  not 
to  appear  so  until  analysed  (Chapman).      Fourth  instar:   Length 
18mm.     Rather  slender.     Colour  brownish-green,  the  green  more  pro- 
minent on  the  dorsal  area ;  the  mediodorsal  line  dark  ;  the  subdorsal, 
supraspiracular  and  spiraoular  lines  pale.     Head  black,  covered  with 
raised  lines  forming  very  irregular  cells  of  various  contours ;  in  the 
cells  are  small  tubercles,  each  bearing  a  whitish  feathered  or  serrated 
seta.     The  prothorax  is  narrower  than  the  head ;  it  carries  a  black 
shield  which  is  divided  by  a  pale  mediodorsal  line,  and  is  furnished 
with  an  anterior  row  of  long  white  bristles,  and  one  posterior  long^ 
white  bristle,  besides  several  shorter  bristles ;  on  the  shield  on  eacl^ 
side  of  the  dividing  line  is  a  lenticle ;  between  the  shield  and  the 
spiracle  is  a  group  of  three  warts,  each  with  a  long  seta.     The  meso- 
and  metathorax  have  each   four    subsegments,   while    the    normal 
abdominal  segments  have  five,  the  first  of  which  is  very  much  the 
larger  ;    the  8th   abdominal    has   three    subsegments   and   the  9^ 
abdominal  apparently  but  two.      The  whole  surface  of  the  skin  is 
covered  with  strong  spicules,  and  there  is  also  ia  covering  ot  whi\« 
warts,  each  bearing  a  white  club-shaped  seta,  the  top  of  which  is  cut 
into  about  five  points.     There  are  two  sizes  of  these  warts  and  sets. 
They  are  scattered  over   the  general  surface  without   any   readily 
perceivable  order.     Besides  these  there  are  still  larger    warts  with 
longer  setsB,  which  no  doubt  represent  the  primary  tubercles,  and  may 
be  found  in  the  same  situations  as  those  described  in  the  fifth  instar 
(see  below),  but  the  setce  of  ii  and  iv  are,  in  the  fourth  instar,  not  ^ 
deeply  cleft  at  the  apex.     On  the  mesothorax  in  the  subdorsal  area  is 
a  membranous  wart  with  one  long  hair  (seta).     On  the  second  sub- 
segment  of  the  meso-  and  metathorax  are  two  large  ochreous  lenticles'^r 
one  lower  down  just  above  iii,  and  one  on  the  flange.     The  abdominal 
segments  have  a  lenticle  just  below  i,  and  another  on  the  flange  Y)e\o^^ 
the  spiracle.     Above  the  booklets  on  the  anal  claspers  is  a  large  dark 
tubercle  without  any  seta.     The  anal  comb  has  about  eight  teeth.    In 
front  of  the  prothoracic  legs  is  a  dark  transverse  slit,  the  opening  of 
the  chin-gland,  which,  when  everted,  shows  a  pair  of  deep  depressions 
in  the  centre.     The  abdominal  prolegs  have  a  complete  circle  of  books^ 
which,   however,   is  rather  weak  on   the  outer  posterior    quadrant. 
[Comparison  of  fourth   with  fifth  hintar :   In  the  fourth    instar    thft 
prothoracic  shield  is  distinctly  divided  by  the  mediodorsal  line  ;    this 
is  much  less  distinct  in  the  fifth  instar.      In  the  fourth   instar  thb 
lenticles,  which,  in  the  fifth   instar,  occur  above  the    claspers  and 
immediately  above  the  spiracles,  appear  to  be  absent.        The  seta  ol 
tubercle  iiand  that  of  tubercle  iv  are  not  so  deeply  cleft  at  the  apex,  and 


*  The.  lenticles  of  Hemria  mcdvae  are  nther  oval  with  a  pale  ochzeoas  pleated 
border,  while  the  sunken  mac  is  finely  pitted  and  deep  ochreoua  izk  colour. 
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ttie  anal  comb  hae  fewer  teeth.]     Fifth  imtar:   The  fuUgtown  Jwva 
«  rather  slender,  much  wrinkled,  strongly  pubescent,  either  grey  sh- 
Purple  or  greyish-green  in  colour,  with  dark  and  pale  loniP^diwJ 
}«i  and%.ith  a^k  pubescent  head  which  »PP««« . " /'*"«  *2 
large,  and,  as  it  were,  not  screwed  quite  home.     Leng*  j^^Ji 
'est    (22mm.  when  crawling).     The  head  is  large,  but  the  muct 
«naUer  prothorax  rather  exaggerates  the  apparent  size  of  the  heao. 
The  meJ^thorax  is  rather  wider  than  the  head,  and  the  larra  gjaj'^? 
"icreases  in  bulk  to  the  8rd  abdominal  segment.    The  Srd^th.  ana 
6th   abdominal  segments  are  nearly  of  eqwil  bulk-     The  body  then 
K«»duaUy  decreas^  in  size  to  the  10th  abdommal,  which  >»  "J^^"' 
mounded:    When  viewed  in  profile  the  dip  between  the  head  aj^^X 
thorax  over  the  prothorax  is  not  so  marked  as  in  some  other  Ues^wnia 
^•*v».  especially  as  in  that  of  Nuoniad^  tage*.    Segmental  divisions 
?^«t  ^ell  markMl,  though  the  segmental  divisions  are  distinct.     iM 
lateral  flange  is  Very  h^vy.     Beneath,  the  larva  is  rather  flat,  though 
the  thoracic  legs,  as  weU  as  the  abdominal  and  anal  daspers,  are  oi 
federate  size     The  head  is  black  covered  with  ^le  och^^s  hwM/ 
^*^e  prothorax  brown  with  a  purple  tint ;  the  shield  pder  ^th  a  WaoB 
Waverse  Une  interrupted  in  the  centre.     The  ^esothorax  oobreous 
^ith  dull  purple-grey  mottUng  on  the  ridges  of  the,s«bse^"?^^_i_^  ^r 
metathorax  and  the  abdominal  segments  are  duU  g^y^^-P^o  «! 
dull  green,  lighter  in  colour  whew  the  skin  is  folded,  and  """f  ™    "h 
^ith  pale  dote  and  duU  purple  blotches,  though  less  so  on  the  Stn.  win. 
Mid  10th  abdominals  where  the  darker  colour  is  less  dMtmci.     xn 
difference  in  general  tint  between  the  pro-  and  the  me«'*'>°!*LTdMk 
rest  of  the  la^a  is  very  marked.    The  dorsal  veMel  ?PP««L«f  *    b^* 
line  running  from  the  mesothorax  to  the  10th  abdominal  ^f^^°^ 
most  conspicuous  on  those  segments  which  bear  the  venirai  V      ^ 
The  duU  purple-grey  subdorsal  stripe    is  perfectly  distinct,  runnmg 
from  the  mesothorax  to  the  10th  abdominal  segment  and  «'^«" J^^^ 
dorsal  vessel,  the  most  conspicuous  mark  on  the  laiva;  »  "   .        , 
above  and  below  by  a  pale  greenish-grey  line.    There  is  a  8«P««P^«^;^' 
stripe,  but  it  is  more  broken,  and  not  so  well-defined  as  ">«XftnS; 
though  of  the  same  colour.    In  the  lighter-colour^  '^^/'''^"SomSte 
stripe  is  visible  which  runs  along  the  thorax  and  first  four  aMomma^, 
between  the  dorsal  vessel  and  the  subdorsal  stnpe.     It  '^yjr^"^ 
noted  that  in  the  dark  individuals  the  pale  lines  only  are  oo^^P^^^^^ 
the  dark  stripes  being  merged  in  the  ground  colour     The  spiracles  «e 
oohreous,  outlined  in  brown,  and  they  rest  on  »  «""  P^^^'^^S 
however,  is  not  always  visible.    Beneath,  the  larva  appw"^  of  »  *^'^? 

iSiiTi!?^  *°  r  «*~TS':re^e^rTnVir*  ^hii  motLru 

•iong:  the  flange  and  above  the  ol«^";^J'';f^"'jSer  rings,   those. 

dark  purpUah  spot.     The  legs  ?«*  E^KtC    The  clasper^ 

!Z%,?u'  °*  *^«  metathorw  have  1^^ J^^nhe  booklets  are  broVa. 
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covered  with  numerous  pits  divided  from  one  another  by  high  wails;  in 
efloh  pit  is  a  black  bead-like  tubercle  which  carries  a  pale  seta ;  ihs 
seta  is  flattened  and  pointed,  plain  on  one  side  and  serrated  or  toothed 
on  the  other ;    besides  these,  there  are  several  longer  quite  simpk 
setflB.     On  each  side  of  the  face,  not  far  from  the  centre,  are  two 
round  lenticles  and  another  above  the  ocelli.    The  whole  surface  of  the 
skin  of  the  larva  is  covered  with  strong  spicules ;  these  seem  to  be 
formed  by  the  skin  being  pinched  up,  as  it  were,  to  a  point,  and  forming 
thereby  rays  of  folded  skin  running  from  the  point  to  a  short  distance 
all  round.     One  use  of  these  spicules  is  no  doubt  to  strengthen  the 
skin  and  yet  leave  it  perfectly  pliant.      Thickly  scattered  all  over 
the  surface,  at  more  or  less  regular  intervals,  but  more  especially  on 
the  ridges  of  the  subsegments,  are  milk-white  tubercles,  each  crowned 
with  a  single  somewhat  glass-like  seta.      The  tubercles  are  of  two 
sizes,   all  smoothed  and  much  raised  above  the  general  surface  of  the 
skin,  which,  immediately  surrounding  them,  is  pale  in  colour.    The 
corresponding  setae  are  sdso  of  two  sizes,  though  intermediate  sizes  also 
occur.      The  smaller  (O'lmm.)  and  the  larger  (0'24mm.)  setse  are 
similar  in  structure,  and  there  is  no  doubt  that  they  are  of  secondary 
nature.     They  rise  from  the  summit  of  the  tubercles,   are  stout  and 
bristle-like,  and  expand  at  the  apex,  where  they  form  a  depression 
surmounted  by  usually  five  conical  teeth.     Bound  the  legs,  oiaspers, 
and  beneath  the  larva,  these  secondary  setsB,  though  similar  in  other 
respects,  are  not  expanded  at  the  apex,  but  run  gradually  to  a  single 
sharp  point.     Besides  these,  there  are  still  larger  tubercles  bearing 
longer  set»  of  a  distinctly  different  form.      These  may  be  the  primary 
tubercles.     The  single  seta  of  these  tubercles  is  flattened  towards  the 
apex,  but  not  expanded,  and  the  apex  is  deeply  cleft,  so  that  there 
are  only  two  long  slender  teeth,  though  sometimes  the  two  teeth  are 
short  and  conical.     When  the  teeth  are  long  and  slender  they  some- 
times lie  so  close  together  that  the  seta  appears  to  end  in  a  single 
point.    These  setae  occur  in  the  following  positions:    On  the  meso- 
'and  metathorax,  there  is  a  pair  on  the  dorsal  area  of  the  second  sub- 
segment,  one  on  each  side  of  the  mediodorsal  line,  and  another  pair, 
wider  apart,  on  the  8rd  subsegment ;  these  appear  to  be  the  trapezoidala 
i  and  ii.     On  the  lateral  area  there  is  a  tubercle  which  looks  like  an 
accessory  tubercle,  situated  on  the  spot  where  the  spiracle  would  be  ii 
these  segments  bore  spiracles.    On  the  flange  are  two  tubercles  a  little 
distance  apart,  which  may  be  iv  and  v,  and  below  is  another,  which 
may  be  vi.     On  the  abdominal  segments,  i  is  on  the  let  subsegment, 
but  ii  with  a  very  long  seta,  retains  its  position  on  the  8rd  subseg- 
ment, iii  is  above  and  in  front  of  the  spiracle,  iv  with  a  very  long  seta 
pointing  backwards,  and  v  with  a  shorter  seta  directed  forv^ards,  are 
Bubspiracular  and  some  distance  apart,  and  vi  is  below  these  with  a 
rather  long  seta.   The  seta  of  tubercle  ii  and  that  of  tubercle  iv  measuis 
0*4mm.  in  length,  and  those  of  the  other  tubercles  i,  iii,  v  aoad  vi  about 
0'8mm.     The  prothorax  consists  of  four  subsegments,  the  first  two 
being  very  small,  and  having  the  appearance  of  wrinkles ;   the  third 
is  large,  and  bears  the  transversely  elongate  shield,  a  raised  tubercular- 
like  swelling  just  below  the  shield,  crowned  with  a  lenticle  and  three  or 
four  long  setsB  and  some  shorter  ones,   and  the  large  oval    spiracle 
which  lies  towards  the  hind  margin.     The  shield  bears  eight  strong 
whitish  setaB  and  two  minute  black  dots  on  its  anterior  border    kdA 
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*>ehind  these,  near  the  centre,  two  ochreous  black-ringed  lentioles,  and  , 

some  smaller  setsB ;  it  is  nearly  cut  in  two  by  a  fine  black  embedded  i 

transverse  line.      In  front  of  the  spiracle  is  another  lenticle,  while 
l^low,  and  anterior  to  the  spiracle,  is  a  large  whitish  tubercle  bearing  a 
Btont  pointed  seta  directed  forwards ;    the  4th  subsegment  is  rather 
harrow.  The  meso-  and  metathorax  have  also  four  subsegments,  the  first 
being  very  narrow,  and  the  other  three  more  of  equal  width.      On  the 
^esothorax  in  the  subdorsal  area,  is  a  lenticle,  and  just  behind  the 
lenticle  is  a  large  pale  membranous  wart  with  a  long  fine  hair  (0-66mifl.) 
on  its  centre;  both  wart  and  hair  are  remarkable  and  totally  unlike  any 
other  dermal  warts  or  setflB  of  the  larva,  except  the  two  similar  hairs  on 
**ie  posterior  margin  of  the  10th  abdominal  segment.     Above  the  legs  is 
another  lenticle.     The  metathorax  is  similar,  but  the  peculiar  hair  and 
^art  above  mentioned  are  both  absent.     On  the  Ist  and  2nd  abdominal 
^^Rnients,   which   consist  of  five   subsegments  similar  to  the  other 
formal  abdominal  segments,  there  is  a  lenticle  above  the  spiracle,  and 
pother  below  the  spiracle,  and  a  third   (and  sometimes  a  fourth) 
^neath,  in  the  position  occupied  by  the  legs  in  the  thoracic  segments. 
i^^  8rd  to  7th  abdominal  segments  have  each  five  subsegments,  the 
first  very  wide,  the  second  half  the  width  of  the  first,  and  the  last 
ttiree  much  narrower,  of  nearly  equal  width;  the  first  subsegment  bears 
two  lenticles  about  its  centre,  one  on  either  side,  and  not  far  from  the 
tnediodorsal  line,  just  below  tubercle  i ;    the  2nd  subsegment  bears  the 
rather  oval  rather  raised  spiracle,  and  an  oval  lenticle  above  ^^^^^P*"^^^® 
anteriorly,  another  on  the  fold,  and  a  fourth  on  the  clasper.     The  8th 
abdominalsegmenthasthreeequal  subsegments,  the  very  largespiracle  is 
on  the  2nd  subsegment ;  the  dorsal  lenticles  are  wanting  here,  but  those 
immediately  above  and  below  the  spiracle  are  present.  The  9th  abdominal 
consists  of  two  subsegments  of  nearly  equal  width ;  the  dorsal  lenticles 
are  here  present,  and,  owing  to  the  smaller  area  of  the  9th  abdominal, 
the  latercd  lenticles  are  crowded  towards  the   dorsal  so  that  there  is  a 
transverse  row  of  four  lenticles ;    the   lenticle   on   the  fold  is  ^l^o  • 
present.     The  10th  abdominal  consists  of  the  broad  rounded  anal  nap. 
fiesides  the  usual  secondary  setsB,  which   spring  from  the  posterior 
border  of  the  anal  flap,  two  long  fine  hairs  may  be  observed,  and  one 
or  two  setce  which  appear  less  stout  than  the  majority.     Below  the 
flap  is  a  strong  fold,  and  below  this  the  claspers.     There  is  a  lenticle 
on  the  claspers  and  on  their  outer  posterior  wall  a  little  above  the 
booklet,  is  a  large,  conical,  purple-black,  homy  wart.     The  pointed  tip 
is  directed  backwards  and  the  wart  is  without  any  seta.     Just  below 
the  flap  some  of  the  teeth  of  the  anal  comb  are  visible.      The  anal 
comb  is  wider  and  has  more  teeth  (about  eleven)  than  in  the  pen- 
ultimate  instar  (SicW      Fullfed :  Length  18mm.  (22mm.  stretched); 
colour  a  peculiar  apple-green  with  overlaid  yellow    especially  where 
intersegmental  membrane  overlaps,  ^^\^'}'^  ^  reddish  tone  on  the 
thoracic  segments-  head  quite  black  (but  with  golden  hairs);  a  darker 
green  dorsal  line  (really  dorsal  vessel).     Rather  nearer  the  spiraclea 
than  to  this  i«  TKi,.TfLt  aucffests  a  darker  tone  than  that  above  anci 
^ow  it,  ana  4^UyTs  so  r^^  so  ffrSat  it  has  rather  fewer  yellow  (?)  skin. 
A>ints  thaji  f^^.    ??L   c.;,^?^i.-  this  band  is  bounded  at  each  margm 
Ay  a  ve^^  *^®  ^^^^  ""^^^^  ^"'^*,    ;Jrtuou8  vellow  line  ;  these  run  from 


I 
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long  hairs.     Just  above  this  and  halfway  (or  nearly)  to  spiracles,  »»^        .    . 
points  are  rare  or  absent ;  below  it,  is  again  a  clear  space  Mowed  by       I    J 
a  second  (really  third,  the  first  being  obsolete)  flange  with  a  good       I    ^ 
many  hairs.     The  sabsegmentation  of  the  abdominal  segments  u 
proportionally  4:1:1:1  in  width ;    on  the  1st  subsegment,  skin- 
points  are  very  numerous  and  irregularly  placed ;  on  the  2Qd,  they 
are  in  two  incomplete  rows;   on  the  8rd  and  4th,  they  are  in  one 
row  (at  least  dorsally).     The  head  is  2'4mm.  across,  the  1st  thoracic 
l*6mm.,  and  the  broadest  portion  of  the  larva  is  d'7mm.  (from  2nd 
to  6th  abdominal  segment).     The  head  is  black,  really  a  very  deep 
brown,  with  golden  (very  short)  hairs;  these  arise  from  ordinary  hsAi- 
bases  which  are  situated  at  the  bottom  of  cup-shaped  hollows.    The 
whole  head-surface  is  pitted  with  such  hollows  so  closely  set  that  they 
interfere  with  each  other  so  as  not  to  be  often  circular,  and  frequently 
want  a  portion  of  the  margin.     Except  that  the  hairs  arise  from  the 
largest  and  most  perfect  of  these,  so  that  they  seem  to  be  the  primary 
feature  of  the  suHace-sculpturing  of  the  head,  it  would  be  at  least  as 
easy  to  describe  the  sculpturing  as  consisting  of  a  network  oi  ^ne 
sharp  ridges,  with  rounded  hollows  in  the  interspaces,  the  ridges  being 
of  varying  heights.     The  cups,  in  fact,  form  the  ridges  by  intersecting 
each  other  and  not  by  being  squeezed  together.    It  is  futile  to  describe 
the  mouth-parts  without  figures;  the  maxillse  and  their  palpi  are  well- 
developed,  and  the  terminsJ  bristle  of  the  antenna  is  long  (0*5mm.V 
The  protboracic  plate  has  no  median  suture,  but  has  a  transverse  line 
rather  behind  the  middle ;  it  carries  a  lentide  on  either  side  neat  the 
middle  and  one  at  either  end ;  they  are  small  and  dark,  hardly  bigger 
than  the  hair-bases.     The  meso-  and  metathoracic  segments  have  four 
subsegments,  of  the  mesothoracic  the  first  is  evanescent  in  the  medio- 
dorsal  line,  the  second  projecting  forwards.    This  and  the  two  following 
are  of  width  as  2^:  1 : 1 .  The  metathorax  has  the  1  st  subsegment  complete, 
and  the  width  of  the  four  are  as  1 :  1*6 : 1 : 1.    The  lentiole&  throughoat 
are  small  and  (except  on  the  thoracic  plate)  of  nearly  the  same  colour  as 
the  skin,  so  that  it  is  extremely  difiicult  to  be  quite  sure  of  them.  There  is 
one  on  each  thoracic  segment,  rather  below  spiracular  level.     On  the 
abdominal  segments  there  is  one  a  little  above  (and  in   front  of)  the 
spiracle,  and  a  smaller  one  rather  further  from  it  and  directly  below. 
There  are  apparently  two  close  together  on  the  2nd  and  Brd  ihoteydc  seg- 
ments, at  level  of  the  upper  of  these.  On  the  2nd,  8rd,  4th,  6th,  6th,  7th 
(not  on  1st  and  8th)  abdominals  are  two  dorsal  len tides,  at « approximately , 
the  position  of  tubercle  i.    The  skin-hairs  are  very  numerous  dorsally ; 
on  an  abdominal   segment  there  are  about  100  on  a  square  of  tilie 
width  of  the  segment.     The  larger  are  less  numerous,  about  O'ddmm. 
long,  the  shortest  are  about  a  fourth  of  this  length  ;  it  is  impossible  to 
identify  any  of  the  longest  as  being  those  of  primary  tubercles.     They 
are  all,  apparently  (large  and  small),  bifid  at  the  extremity,  one  or  two 
even  trifid,  but  this  may  be  an  aberration.    Many  of  the  smaller  mdfin 
out  beyond  the  middle,  and  terminate  in  three,  four,  or  even  five  points, 
suggesting  a  relationship  to  the  trumpet-hairs  of  Nisoniades  tages  larva, 
and  of  a  Lycsenid  pupa.     Some  of  the  larger  hairs  are  not  dissimilar, 
but  two  other  forms  are  commoner.     One  has  the   shaft  v^dened  and 
flattened,  and  looks  as  if  two  hairs  were  combined  by  a  thin  meiabTane 
joining  them ;  these  then  approach  each  other  terminally^  but  before 
meeting  end  in  separate  points,  with  often  another   bet^iveen  tbem  on 
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tlio  membrane.     The  other  divides  into  two  terminally,  but  looks  as  if 
^  ^wanted  to  divide  more  deeply.    The  skin-points  are  very  fine,  about 
^:02inm.  apart,  with  a  compound  apex,  and  with  lines,  in  a  somewhat 
hexagonal  pattern,  running  from  one  to  another.     The  true  legs  are 
^scoue  or  nearly  black,  the  8rd  joint  rather  long  and  narrow ;  claw 
^rown,  short,  with  battledore  palpus  ;  the  1st  and  2nd  joints  have  many 
flairs,  the  8rd  joint  only  terminal  ones.     The  prolegs  have  a  complete 
^ircle  of  crochets,  larger  on  inner  side.     In  some  specimens  the  circle 
*ias    HQ    sigix  whatever  of  a  break,  in  others  one  crochet  at  inner 
P^^terior  aspect  is  slightly  separated  from  its  neighbours ;  the  circle 
^^^d  be  described  as  broken  if  this  hook  were  absent.     The  hooks  are 
^®U  curved  into  about  three-quarters  of  a  circle ;  they  are  in  alternate 
^®s,  29  of  each  in  one  instance  when  counted  ;  the  base  or  pedicel  of 
^^  *^g  has  numerous  true  hairs,  i.e.,  simple,  ordinary,  pointed  forms. 
j^?  .^laal  plate  is  rounded  behind,  with  sides  approximating  in  front, 
fti^  ^  about  1mm.  across,  and  carries  numerous  true  hairs,  with  very 
ima  ^^^entous  tip,  the  longest  about  0-4mm.  long.     The  anal  comb 
^^^nieath  this  is  about  0-6mm.  long,  narrower  at  its   base,  and 
flS^^K    ^^^  to  the  ends  of  the  spines  ;  each  of  these  seems  to  arise  quite 
«  the  base,  a  rib  running  down  the  comb  from  the  base  to  each  point. 
f-J^^^^  are  about  10  long  ones  and  4  or   6  shorter  ones  on  each  side 
(Chapman,  August  20th,  1905). 

CoLouB  CHANGES  IN  LARVA. — FiTst  iustor  (JuDC  12th,  1874) :  When 
ix«u;ly-/iatc/ie(/,   its  colour  is  very  pale  green,    with   head  and  collar 
^Mning  black ;   every  tubercular  dot  bears  a  pale  bristle,  longish  and 
straighten  the  head  and  anal  segment,  but,  on  the  other  segments  bifid, 
with  the  tips  curved  on  either  side  like  an  unbarbed  double  fish-hook. 
yionth  old  (July  9th) :  About  4mm.  long,  the  colour  pale  purplish-pink, 
the  head  still  black.     Five  weeks  old  (July  17th)  :  About  12mm.  long, 
pale  green  again,  the  whole  skin  thickly  set  with  short  straight  hairs. 
[The  bifid  bristles  appear  to  be  lost  at  the   1st  moult.]     FuUgrown 
(August) :  The  last  moult  took  place  on  August  let ;  the  larva  soon 
attained  its  full  length,  16mm.,  afterwards  increasing  only  in  stout- 
ness.   When  f uUgrown,  it  is  very  stout ;  the  head  homy,  globular,  and 
stuck  like  a  knob  on  the  prothorax,  which,  however,  is  not  so  strikingly 
narrow  as  in  Nisoniades  tages ;  the  skin  granulated  in  appearance ;  the  ji 

head  and  whole  body  covered  thickly  with  short  fine  pale  hairs ;  the  ] 

general  colour  a  pale  ochreous-green,  the  prothorax  pinkish,  and  a  faint 
reddish  tinge  over  the  back  of  the  other  front  segments  ;  a  thin  dorsal,  ji 

and  somewhat  broader  subdorsal,  line,  not  easy  to  be  seen,  of  the  ground  , 

colour,  and  a  faint  spiracular  line;  the  spiracles  not  much  darker  than 
the  ground  colour  ringed  with  the  same  tint  as  the  lines ;  the  belly 
TOckled  ;  the  head  and  collar  very  dark  purplish-brown,  the  upper  lip 
paler  (Hellins). 

PuPABiuM — The  fuUfed  larva  spins  a  little  cave  between  two  or 
wf  ^^^ble-leaves,  similar  to  those  in  which  the  larv»  live,  but 
fastened  with  stouter  ailk  and  the  openings  protected  by  a  loose,  pale 
J^Uow  webbing  and  iSiHu^^^^^^^  {^^Wms),     The  first 

^'^  an?? t^  ^-^^^^  fh^Sn  is  that  it  is  made  of  yeUo-^^^^^^ 

JtPPli^  to  the ^?i'^^.'''?.V°  \^l'f  he  spinneret.     I  noticed  some  of  the 

^'^fc    strands^  ^"^^  *^*®'  '*  ^*' ^^^^*^  hi  one  part  than  in  others,  and 

"as  Were  more  deeply  stained  m  one  pan.  _ 
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also  that  the  paper  in  which  some  of  the  cocoons  were  spun  was  also 
stained  yellowish.     In  one  or  two  instances  there  were  some  yellow 
threads  in  the  last  larval  tents,  and  sometimes  the  cocoon  would  be 
commenced  with  white  silk.     The  leaves  or  other  materials  used  in 
making  the  cocoon  are  fastened  together  by  a  network,  with  rather 
large  meshes,  of  strong,  yellow,  silken  strands.    This  network  also 
covers  any  interval  there  may  be  between  the  leaves,  but  it  is  not 
spun  on  the  inner  surface  of  the  material  which  helps  to  form  the 
cocoon.     In  the  interior  there  are  some  fine  threads  spun  about  the 
waJls,  and,  on  one  side  of  the  interior,  a  large  platform  of  rather  densely- 
spun  yellowish  silk  is  made.     On  this,  the  larva  clings  until  pupation 
takes  place.     The  cocoon  is  completed  in  about  two  days,  and  the 
larva  rests  on  the  platform  for  about  three  days  before  throwing  off 
the  larval  skin.     When  this  has  been  successfully  accomplished,  the 
pupa  attaches  itself  to  the  silken  platform  by  the  cremastral  hooks. 
When  newly  changed,  the  head,  dorsum  of  meso-  and  metathorax,  the 
wing-cases  (and  the  limb-cases  ?)  of  the  pupa  are  green,  the  rest  being 
clear  brown,  without  the  dark  spots.      After  24  hours  the  green 
becomes  bluish-grey  (Sich).     The  pupa  occupies  a  cocoon  formed  of 
a  strong  lacework  of  yellow  silk.     The  silk  is,  as  it  were,  a  flat  tissue, 
with  numerous  circular  holes  of  various  sizes.     These  draw  together 
any  surrounding  objects ;  the  interior  has  a  very  slight  coating  of  silk, 
to  which  the  cremaster  adheres  tenaciously  (Chapman^. 

FooDPLANTs. — Rubus  fruUcosus  (Hellins),  K  idaeus  (Hiibner),  Poten- 
tUla  fragariastrum  (Harwood),  P.  r^^an«  (Ray nor),  Comarum  palustre 
(Lienig),  Fraga^-ia  vesca  (Sich),  Agrimonia  eupataiia^  CoroniUat 
DipsacuH  sylvestru  {teste  Riihl),  Potentilla  anserina  (Glitz),  [Ptantcu/o 
lanceolata  (Bichter)] . 

Pupa. — Deep  chestnut- brown  in  colour,  with  a  series  of  darker 
(nearly  black)  markings ;  the  wings  and  appendages  pi^er,  as  if  nearly 
transparent,  and  the  green  contents  shining  through,  giving  a  green- 
olive  or  brown  effect,  differing  a  little  in  different  pupse.     A  further 
obvious  feature  is  the  clothing  of  short  pale  brown  hairs,  except  on  the 
appendages.      A  marked    and  curious    feature   of    the   pupa  when 
thoroughly  mature  is  the  presence  of  a  white  efflorescence  or  bloom, 
densest  round  the  prothoracic  spiracle.      The  form  of   the  pupa  is 
characteristically  Hesperiid,  although  it  wants  the  nose-horn  and  the 
free  proboscis-case  of  the  typical  Urbicolid ;  how  far  these  are  confined 
to  Urbicolidu,  and  wanting  in  Hesperiids,  I  do  not   know.     The  head 
is  very  wide,  large  and  distinct ;  the  glazed  eyes   are  very  broad,  and 
have  the  convexity  directed  forwards,  and,  being  of  dark  colour,  and 
the  area  between  them  and  the  antennaB  being  also  a  little  darker  than 
the  general  surface,  give  one  the  (not  altogether  incorrect)  impression  of 
their  being  very  large  eyes  at  either  side  of  the  head.     Although  there 
is  no  frontal  horn,  the  middle  of  the  face  is  quite   in  front,  and  the 
antennal  origins  are  very  dorsal.     There  is  quite  a  '<  neck  **  (as  seen 
laterally),  the  mesothorax  curving  down  in  front   to   the   prothorax, 
which  does  not  continue  the  curve,  but  proceeds  more  forward  again. 
The  dorsum,  except  the  forward  curve  just  noted,  and  a  trace  of  waist 
at  metathorax,  is  quite  straight,  it  being  the  normal  attitude  for  the 
abdominal  segments  5-10  to  be  (apparently)  bent    backwards   so  that 
the  ventral  outline  is  very  curved,  the  dorsal  straight ;    this  results  in 
an  exaggeration  of  the  projection  ventrally  of   the  wing  and  maxilla 


HB8PEKIA   UKLVX,  241 


^^ds.     Seen  dorsally,  the  pupa  is  again  widest  at  end  of  wings,  i.e., 
^t  begrinning  of  the  4th  abdominal  segment,  whence  it  narrows  regularly 
^"^  a  straight  line  to  the  wing-spine,    and  thence  it  falls  in  suddenly, 
*oriniiig  again  a  "  neck"  at  the  thoracic  spiracle ;  backward  it  tapers  pro- 
Si^ssively  in  a  curve  to  cremaster.     A  longitudinal  axis  of  the  pupa 
{^ginning  at  the  end  of  the  cremaster  would  be  close  under  the  dorsal 
iine,  and  would  come  to  the  surface  at  anterior  margin  of  mesothorax ; 
^J^e  beginning  at  the  most  anterior  point  would  be  fairly  central  in  the 
P'lpa,  more  truly  an  axis  for  the  greater  part  of  its  length,  and  would 
'^ch    the    surface  posteriorly   at   the  posterior  margin  of  the  6th 
^oaominal  segment.     Described  in  more  detail ;  the  head,  seen  from  the 
tT^*^  t ,  i  s  oval ,  the  long  diameter  transverse ;  centrally  is  a  transverse  suture, 
V^^  base  of  the  labrum ;    above  this  is  the  clypeus,  marked  more  by  a 
^S^^^le  patch  of  nearly  black  colouring  than  by  sutures,  and  the  vertex 
V^orsal)  above  this ;  below  the  suture  is  the  labrum,  and  lower,  and  on 
^?J^^  side,  two  large  pieces,  apparently  (and  probably)  the  mandibles. 
!?^^  black  lines  of  the  glazed  eyes  margin  the  ellipse  at  each  side.  The 
^*^ole  surface  (except  labrum  and  mandibles)  have  a  clothing  of  ruddy 
OTO^Jvn  hairs  about  0-4mm.  long.     The  head  dorsally  has  a  faintly 
yj^joil  outline,  the  eye  on  either  side  projecting  a  little,  with  a  hollow 
^^«en  it  and  the  front  of  the  head,  which  equally  projects  a  little. 
i-he  eyes  are  just  visible,  with  the  antennal  bases  behind  them.     The 
antennaB  have  transverse  wrinkles,  and  these  continue  till  those  of  the 
Wo  antennae  nearly  meet  in  the  middle  line,  yet  the  sutures  of  the 
^ides  of  the  antenna  die  out  some  way  before  this,  die  out  rather  than 
suddenly  end.    Between  the  antennae,  and  in  front  of  the  prothorax,  is 
a  narrow  strip,  cut  oflf  from  the  rest  of  the  head  by  a  suture  as  definite  as 
that  between  it  and  the  prothorax ;  this  is  the  dorsal  headpiece,  with 
longitudinal  wrinkles,  that  continue  across  the  suture  into  the  front 
(ventral)  headpiece;  it,  and  apparently  the  front  headpiece,  has  a  median 
suture;  its  width  is  about  0-l2mm.  medially,  0-24mm.  at  outer  ends. 
This  piece  occurs  in  skippers  only,  amongst  the  butterflies.     Seen 
laterally,  the  head  has  a  regularly  curved  outline.    The  glazed  eye  and 
the  dark  area  it  encloses  make  a  large  part  of  the  centre.    The  antenna 
behind  this  has  the  joint  between  scape  and  flagellum  in  line  with 
lower  margin  of  glazed  eye,  and  the  scape  is  fairly  demarcated  from 
the  rest  of  head,  except  perhaps  at  one  point.     The  hairs  give  the 
glazed  eye  some  resemblance  to  an  eye  with  lashes  and  eyebrows. 
Seen  ventrally,   the  outline  of  the   head   is    the  same  as  dorsally. 
The  dark  colour  of  the  clypeus  forms  the  top,  the  eyes  have  again 
the  appearance  of  an  eye  with  lashes.   Centrally,  are  three  large  pieces 
well  marked  out,  the  labrum   and  mandibles,  the  latter  separated 
by  a  narrow   slip     which  reaches  up  to  the   labium   and  extends 
down  for  about  an'equal  distance  between  the  maxillae.     This  narrow 
diamond-shaped  piece  has  no  central  line,  and  is  rather  the  labium 
than  the  labial  palni      The  prothoracic  piece  is  about  0-5mm.  from 
back  to  front,  and  is  wider  at  its  posterior  margin,  as  the  antenna  gives 
i!^^^ore  room  ;   at  its  outer  posterior  border  is  the  prothoracic  spiracle. 
^f/iiiB,  the  anterior  margin,  swollen  into  a  sm^th  rounded  projectmgr 
^oll  of  nearlv  bl  Jk  ZZur  U  alone  visible  and  is  very  conspicuous^ 
especially  so  «.«7f  •        ^^ '1^  hv  ft  white  mass  of  powdery  material^ 
apparently  a  TJ   ''  '"^         l.l^veij  like  that  of  some  aphides,  and 
Pe-baps  w^itt  LteTffin^tlLtr^^^^ 
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Urbicolid  larvte  (Thymelicus  acteon,  etc.).  This  efflorescence  is  dense  and 
very  white  round  the  spiracle,  and  varies  much  in  different  specimens 
as  to  how  far  and  how  thickly  it  spreads  over  the  wing-cases,  antenna? 
and  leg.<.    It  is  probably  a  protection  against  wet,  as  when  the  pupa  is 
dipped  in  water,  those  portions  with  the  efflorescence,  and  those  alone, 
come  out  dry.     The  peculiar  (mammalian)  eye-like  effect  of  the  glazed 
eye  only  appears  when    the    pupa    is    closely    examined,   but   the 
resemblance  of  these  spiracles  to  eyes  is  very  obvious — the  black  lid 
of  the  spiracle  (somewhat  oval),  the  white  efflorescence  around,  and 
the  red  hairs  above  it — and  this  effect  is  not  much  diminished  when 
the  efflorescence  extends  to  some  distance.     In  looking  at  the  back  of 
the  pupa  under  a  lens,  so  as  to  see  both  the  head  and  thorax,  the  striae 
of  the  dorsal  headpiece,  and  a  similar  series  in  front  of  it,  are  very 
noticeable.    The  mesothorax  is  8mm.  long  in  the  middle  line,  hollowed 
out  behind  at  either  side ;  its  sculpturing  is  rather  a  set  of  separate 
pits  than  the  wrinkling  of  the  head  and  prothorax ;  on  the  abdominal 
segments  the  sculpturing  is  almost  entirely  pitting.     The  hairs  arise 
from  some  of  these  pits,  but  others  that  look  just  the  same  &re 
without  them.     The  general  surface  is  of  a  terracotta  colouring  {mi 
underlying  green),  and  these  pits  are  deep  red -brown,  and,  to  ti 
naked  eye  very  largely  modify  the  colouring.     They  look  as  if  a  w^ 
of  their  colour  had  been  given  to  the  whole  pupa,  and  then  rub 
except  in  these  hollows.     The  metathorax  is  narrow  in  the  mid 
wide  laterally.     In  colouring  it  is  marked  off  from  the  hindwings 
sharply,  the  outer  end  of  the  segment  being  deep  brown -black, 
wing  luteous.     The  1st  abdominal  segment  is  divided  into  two  (en 
at  the  ends)  by  a  transverse  depressed  line.      The  2nd  and  3rd, 
7th  and  8th  abdominals  have  a  posterior  subsegment,  smoother 
paler  than  the  anterior  portion,  the  two  portions  looking  very  sii_ 
to  the  segment  and  intersegmental  membrane  on  the  4th,  5th  aikd 
abdominals,  except   that   the  posterior  portion  carries   hairs. 
sculpturing  of  these  is  small  dark  pits,  some  of  which  carry  the  by 
hairs.     The  4th  abdominal  segment  requires  special  notice  on  a. 
of  its  form.     It  is  much  narrower  behind  than  in  front,  its  a. 
and  posterior  margins  are  not  parallel  as  in  the  other   abd 
segments,  but  separate  ventrally,  so  as  largely  to   account   ^^- 
dorsal  position  of  the  remaining  segments.     A  large  part  of  tV^^*'^ 
of  the  segment  is  covered  by  the  wings,  but  the  outline  of        -  ^^^^^Jii 
visible  shows  that  it  is  nearly  twice  as  wide  ventrally   as    ^^^'^^^S^" 
The  8th,  9th  and  10th  abdominal  segments  are  paler  than  th      *^^*^^^y- 
and  a  little  smoother.     The  others  are  also  rather  less  marked?   ^^^^J^a 
ventrally  than  dorsally.     On  the  dorsum,  the  black  markit^o-o^  Pitted 
be  described,  differ  from  the  rest  of  the  surface  only  in  colotir  •  '  ^-^  ^ 
not  so  ventrally,  certain  dark  markings  on  the  5th  and  6th  abd    *   .^®  's 
being  smooth  and  free  from  pittings,  and  marked  off  as  slightZ^*^^*^^ 
or  raised.   These  are — on  the  6th  abdominal — a  transverse  niar^  ®*Jxiir 
behind  middle  of  segment,  almost,  but  not  quite,  continuous    \^>u^^' 
darker  circular  mark  beyond  its  extremity  that  might  be   tki^   sc«^      ^ 
the  prolegs,  but  is  perhaps  a  little  too  far  out.     There  is  no  tra^^^  ^^ 
mark  on  the  6th  abdominal,  but  the  prolegs  (?)  marks  a»r^  t^^T>^^^^^^ 
there  is  another  smaller  mark  higher  up  and  further  C3\it»       ^oT^^' 
small  ventral  portion  of  the  4th  abdominal  not  covered  fc>y  tlie    ^*  ^ 
are  three  similar  marks.     The  dark  markings  of  the  dorsum    -T'^^^' 
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appear  to  differ  very  much  on  dififerent  pupae.     There  is  a  dorsal 
series,  which,  on  each  ahdominal  segment,  forms  a  large  central  bJotch,  i 

but  becomes  smaller  forwards,  and,  on  the  mesothorax,  is  represented  , 

by  spots  on  either  side,  of  which   there  are  two  pairs,  one  about  the  F 

»iiddle  and  one  behind,  a  third  pair  is  perhaps  represented  by  a  dark 
bindmargin  to  the  centre  of  the  segment.  Then  there  is  a  subdorsal 
^i^e  (between  probable  positions  of  ii  and  iii)  which  is  a  band  on 
»iesothorax,  but  divides  into  a  aeries  of  spots  towards  the  front  of 
^a-ch  segment,  usually  with  a  little  line  behind  each.  Then  round  the 
spiracles  are  dark  blotches,  a  large  one  in  front,  and  smaller  ones,  or  jj 

"father  spots,  one  above,  another  below,  and  one  behind.    In  both  sexes,  * 

!^be  9tli  abdominal  segment  is  moderately  broad  dorsally,  but  laterally  ^ 

^s   nearly  evanescent,  and  continues  round  the  ventral  aspect  as  an  , 

^^trexnely  narrow  strip,  and,  in  the  male,  this  strip  cannot  be  easily 
^»3titxguished  from  the  10th  abdominal  segment;  it  carries  in  the  male  | 

*    minute  impressed   line,   medially   ventrally,   with   slightly   raised  s 

^^nrounding  area.     A  smooth  area  (of  10th  abdominal)  separates  this  | 

^^'oxxx   the  similar,  but  much  larger,  anal   scar.      This  has,  m  both  I 

®^^^8,  some  cross  wrinkles  and  folds*      In   the  female,  the  appear-  3 

^'^^^e  is  as  if  the  impressed  line  of  the  9th  abdominal  8eg°ae|^* 
^as  longer,  and  obtained  the  extra  length  by  the  retreat  of  the  Sth 
abdominal    segment    in    the    middle    line.       The    cremaster    itsell  j 

IS  a  dense  bundle  of  thick  hairs,  so  closely  packed  that  they  seem 
absolutely  solid,  and  cannot  be  counted,  80  or  40  perhaps;    a  few  \ 

stand  out  a  little  longer  than  the  others;    each  ends  in  a  rounded  | 

hook  always  facing  inwards  towards  the   centre  of  the  bundle.       1%  H 

remains  to  note  the  appendages.    These — legs,  wings,  antenna,  ««*'•— 
are  of  a  lighter  colour  than  the  rest  of    the  pupa,  due  to  more  del i^te 
texture  and  the  green  tissues  beneath    showing  through,  so  that  tbey 
are  of  an  oHve-green,  with  a  slight  brownish  tint,  and,  in  some  cases, 
with  some  snow-white  efflorescence,  almost  always  more  near  the  wing- 
bases,  and  on  the  antennte  near  the  first  spiracle.     They  are  without 
any  hairs,  and  contrast  herein  also  with  the  rest  of  the  pupa.     -Cne 
brown  is  largely  made  up  by  the  darker  colour  in  the  lines  and  grooves 
of  the  sculpturing,  which  is,  therefore,  colouring  also.     Except  over 
the  broad  bases  of  the  maxillae,  where  it  is  longitudinal  and  netted, 
the  lines  of  colour  are  nearly  all  transverse  and  zebra-like,  but  differing 
on  each  organ,  and,  on  the  wings,  modified  by  the  venation.     The 
maxillffi  begin  as  broad  plates,  and,  narrowing  at  first,  rapidly  pass  down 
fco  the  ends  of  the  wings  at  the  posterior  border  of  the  4th  abdominal. 
In  front,  where  they  abut  against  the  mandibles,  they  are  still  quite 
ventral,  but  the  mandibles  above  them  are  not  so,  but  are  involved  m 
the  curve  of  the  anterior  end  of  the  pupa.     The  1st  and  2nd  legs  have 
««5h  about  the  same  margin  against  the  eyes  so  that  the  Ist  is  well 
separated  from  the  antenna.     The  Ist  reach  about  half-way  to  end  of 
maxiU®,  the  2nd  more  than  three-fourths.     The  end  of  the  antenna 
'fashes   to  about  midway  between  these  two  points.     The  antennal 
c?«b  IS  about  as  dbvious  as  in  the  imago;    the  jomts  are  strongly 
oathned,  basalW  tC  have  four  or  five  lines  (brown  impressed)  on  eacb, 
^iien  these  or«T  #         ^n   7+ k^  Wa  of  club  there  are  two,  then  one,  and  on 
*  /K^  ^i.^iT .®  ^®t  fewer  till  at  the  base  oi  ^^  ^ ^^  ^^^^^^  „.arWail.in  paler. 


uavimed,  basalW  thev  have  four  or  five  lines  (Drown  impresseu;  ou  e««n, 
ihen  these  or«T  #         ^n   7+ k^  Wa  of  club  there  are  two,  then  one,  and  on 
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cellular  vein.     The  shading  of  these  and  of  the  spaces  hy  the  darker 
lines  is  very  regular  and  heaatiful.     Poulton's  line  is  very  distinct. 
It  arises  somewhere  about  half-way  along  the  inner  margin,  passes 
along  the  hind  margin,  terminating  at  vein  8,  perhaps  visible  a  little 
beyond  this,  in  some  specimens  becoming  costal.     The  space  beyond 
Foul  ton's  line  is  about  0*25mm.  wide  at  anal  angle,  about  0'5mm.  at 
vein  7,  and  (obliquely)  from  vein  8  to  apex  is  about  I'Omm.     The 
hindwing  is  a  narrow  slip,  stopping  rather  suddenly  just  before  tbe 
spiracle  of  the  drd  abdominal.     The  abdominal  spiracles  are  incon- 
spicoous,  they  are  raised  on  slight  cones,  but  only  reach  the  general 
surface  level  as  the  cones  arise  from  oval  pits  with  vertical  walls;  these 
walls  present  a  slender  black  line ;  the  pits  are,  however,  practically 
absent  on  the  posterior  segments.     The  following  dimensions  of  the 
pupa  may  prove  interesting  : — 


Where  front  curves  into  side  . . 

Front  of  prothorax 

Back  ,,  (1st  spiracle) 

Wing-spines        

Highest  point  of  mesothorax  . . 
Posterior  margin  of  mesothorax 

metathorax 


»» 

»> 

»» 

I) 
»» 


»» 


3rd  abdominal . . 
4th 
5th 
6th 
7th 
8th 
9th 
,,  10th  do.  =  total  length 


»» 
It 

n 
>» 
l» 
)t 
f  * 
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FROM 
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0'3mm. 

1-4  ,. 

1-7  , 

20  , 

2-6  , 

4-0  , 

4-4  , 

70  , 

8-0  , 

8-9  , 

9-7  , 

10-6  , 

111 

11-6 

12-6  , 
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DiAM. 

2'5mm. 
2-6  „ 
2-5  „ 
30  „ 

3-3  „ 

40  „ 
8-2  „ 

2-8  „ 


0-7  „ 


Amte&o- 

POeTERIOB  l>Ulft. 


I'Omm. 

20 

2-5 


(Chapman).     Length  about  12mm. ;  thick  and  stumpy  in  outline  ;  the 
eyes  prominent,  the  wing-cases  well  developed  ;  the  whole  skin  rather 
rough  ;  the  middle  of  the  head,  the  eyes,  and  the  back,  set  with  short 
stiff  hairs;  the  ground  colour  reddish-grey,  the  wing-cases  pinkisYi-grev  • 
the  abdomen  tinged  with  brownish-red  along  the  back  ;   on  the  centre 
of  the  head,  on  the  eyes,  and  on  either  side  of  the  thorax  ahove  the 
wing-cases,  are  some  blackish -brown  marks ;  there  are  smaller  marka 
in  pairs  down  the  middle  of  the  thorax,  and  there  are  transverae  ro^wa 
of  spots  on  the  segments  of  the  abdomen,  the  largest  and  darkest  Y>ein£r 
next  the  wing-cases ;  the  hairs  are  light  brownish-red ;   tbie   anteri^ 
spiracle  is  black,  the  others  of  the  grey  ground  colour^    ^^i^Ked  ^'th 
black  and  placed  within  the  largest  dark  blotches  (Hellius}.  "^ 

Time  of  appeabance. — This  species,  in  the  British  Isles    is  si       i 
brooded,  occurring  in  May  and  June,  but  may  appear  a   little   ea.  V^" 
or  later,  according  to  the  season.     In  the  lowlands  of  Central   "R    ^"^^ 
it  is   generally  reputed   as  double-brooded,  but  a   stn^y     ^f  TOpe 

critical  remarks  on  this  subject  leads  one  to  suppose  tha.t,  at  th^  *®^^ 
the  species  is,  like  all  those  that  feed  up  fairly  rapidly  in  tlie  an  ^^^  • 
and  pupate  as  soon  as  fuUfed,  only  partially  double -brooded  ^®^' 
(or  many)  imagines  appearing,  in  peculiarly  suitable  season*  *  ^^ 
second  brood,  their  progeny  having  to  reach  the  pupal  Btao*  ^*u^  * 
winter  is  on  them.      Occasional  late  individuals  mav    fcfcvx^T'^^    before 

^    i^epresent  tbia 
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*>rood  in  Britain,  but  even  such  late  captures  as  July  16th,  1902,  at 
Chattenden    (Burrows),    and    August    2nd,    1902,    at    Thunderslej 
(AVhittle),  were,  in  such  a  backward  year  as  1902,  possibly  only  late 
emergences  from  winter  pupae.     The  effect  of  latitude  and  altitude  is 
very  remarkable,  for,  at  moderate  elevations,  3500ft. -6000ft.  in  Aragon, 
Cantahria,  the  Italian,  Swiss  and   French  alps,  as  well  as  m  the 
Cevennes,  the  Pyrenees,  and  the  Tyrol,  the  end  of  June,  July,  and 
early  August,  are  frequent  dates,  whilst,  on  the  Riviera,  and  the  warm 
Rowland  spots  of  the  Mediterranean  littoral,  the  earliest  imagines  are 
^  be  seen  on  the  wing  by  the  middle  of  March.     Some  general  notes 
^ay   be  interesting  as  illustrating  this,  e,g.,  it  occurs  from  early  May 
(m  the  Christiania  district),  to  July  (at  Siredal)  and  August  (at  Ose)  in 
Norway  (Strand) ;  throughout  the  lowlands  in  Switzerland,  from  the  end 
^^  April  to  the  end  of  May  and  later,  but,  in  the  mountains,  until  quite 
late  in  July  (Frey) ;  in  the  neighbourhood  of  Geneva,  from  the  beginning 
^*  May  to  the  end  of  June  (Blachier) ;  in  the  Balkans  also,  it  occurs  at 
'father  high  elevations  well  into  July  (Rebel),and,  in  Sicily,  although  out  in 
^^•i^ly  April  in  the  warm  lowlying  parts,  it  occurs  in  July  on  the  Madonie 
^^untains  at  considerable  elevation  (4600ft.)  (Palumbo) ;  m  April,  at 
^lorence  (Rowland-Brown).     Dupont  notes  it  as  occurring  as  early  as  \ 

April  6th,  in  1898  (compare  British  dates  for  this  year),  but  not  seen 
^litil  the  commencement  of  June,  in  1902,  at  Pont  de  T  Arche,  and,  in 
the  latter  year,  Moore  says  that  it  abounded,  in  the  neighbourhood  of  tlie 
For^t  d'Arques,  from    June  26th-80th,   1902;    in  lUe-et-Vilame,  it 
occurs  in  May,  but  at  Chamonix,  in  June  and  July,  at  Uriage  in  Jnne,  on 
the  Mont  Revard  in  July,  at  Cauterets  also  in  July,  at  St.  Martin  V^subie 
in  June,  but  at  Vernet-les-Bains,  in  April,  May,  June,  ^W  and  Augi^^^ 
(Oberthiir)  (Standen  took  it  at  Vernet  between  June  17th.27th,  iy05); 
whilst  at  Digne  it  occurs  in  early  April,  and,  along  the  French  Riviera— 
Hy^res,  Auribeau,  etc.— the  earliest  examples  are  on  the  wing  before  tHe 
end  of  March  (Tutt).  In  the  Russian  Government  Wolgoda,  it  is  common 
in  June  (Kroulikowsky) ;  at  Broussa,  it  occurs  in  April  and  early  May 
(Fountaine);  and  in  May  and  June  on  the  Lebanon  Mountains  (Nicholl); 
in  Crete,  it  occurs  in  June  (Mathew);  June  is  also  recorded  for  Alsasua, 
in  Spain  (Oberthiir) ;  June  is  given  for  the  Albarracin  district  (Zapater 
and  Korb)  ;  whilst  at  the  Puerto  de  Pajares,   at  a  height  of  ^SOOft^  on 
the  Cantabrian  Mountains,  it  was  well  out  between  July  8rd-22nd, 
1904    (Chapman),  and  high  in  the   mountains  of  Aragon,  a  small 
formoccurredaboutmid-July(Nicholl);  whilst,  even  at  Monfcserrat,  June 
16th,  1906,  was  the  date  on  which  it  was  taken  (Standen).     On  the 
Stelvio,   it   was  observed   in   mid-July   (Rowland-Brown).     Double- 
broodedness  is  recorded— for  Roumania,  in  May  and  September  (t  leek) ; 
the  Italian  Apennines,  near  Boscolungo,  in  April  and  August  (Norris)  ; 
thedept.of  Indre  Mav  20th- 26th,  and  August  6th -October  8rd  (Martin)  ; 
Mayandagain  Juiv-Auaust  in  Prussia  (Schmidt);  May-June  andAugust, 
commonly  in  Pomeranra  (Paul  and  Plotz) ;  May  and  June  in  Hamburg, 
and  then  September  (Tessien) ;  May  and  Ju  y  at  Gottmgen  (Jordan)  ; 
ApmUM^y  and  JuW- August  at  Crefeld  (Roth ke) ;  May  and  August  m 
HessG-NaHSA^Twfl^i!^  ^y\-  Mav  and  July  n  Frankfort-on-Mam  (Koch)  ; 
Vaj.- J,in*  1*^^^  uSthe  Berlin  district  (Bartel) ;  April- Juie 

^nd  AuSf«ff  ^/T''^^■^''^    ^    ^£  in  the  lowlands  of  Silesia  in 

^ay  and  I* '^„UPP^^  ^  June  (Wocke) ;  May  and 

•^«Iy- Aut^t^^Tk^    ^*^!  XhS      MaJ,  June  and  August  in  Bavaria 
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berg  (Keller  and  Hoffmann).    [Rondou  notes  that,  in  the  Pyrenees,  it 
occurs  from  April  to  September,  but  Rondou  appears  to  be  mixing  up 
Erynnis  malvarum  with  this  species.]      Continental  records. — July 
28rd,  1850,  on  the  Patscher  Eofel,  a  $  in  fine  condition  (Speyer); 
May     14th,     1865,    in     the    Riedt,    near    Wallisellen    (Dietrich); 
June    15th,    1886,   at   Andermatt,    abundant   (Jones) ;   June   14th- 
16th,    1890,    at    Tancarville    (Leech)  ;     June    1st,     1892,    at    the 
Certosa  di  Pesio  (Norris) ;  April  6th,  1898  (as  late  as  commencement 
of  June,    1902),   at  Pont  de   TArche  (Dupont);   early   June,  1893, 
from  sea-coast  to  2500ft.   elevation,   in    Corsica  (Standen);   August 
12th,    1894,    at     Cogne     (Tutt) ;     July    8rd,    1895,     at    Martigny 
^Blachier) ;    March    24th-April    6th,    1897,    in    the  Cannes   district 
(Chapman)  ;  April  6th-21st,  1897,  at  Veytaux  (Wheeler) ;  April  18th- 
29th,    1897,   at   Digne   (Tutt);    August   6th-27th,    1897,  at  B6risal 
(Wheeler) ;  May  5th,  1897,  at  Aix-les-Bains  (Chapman)  ;  March  26th- 
April   15th,  1898,  in  the  Cannes  district;    April  21st,  1898,  at  the 
Pont  du   Gard   (Tutt)  ;    June   20th-July   9th,  1898,    at   Saeterstoen 
(Chapman) ;    between  June  21st,  1899,  and  end  of  month,  at  Susa 
(Rowland-Brown)  ;  May  27th,  1899,  at  Veytaux  (Wheeler) ;  May  2l8t, 

1899,  near  Sophia,  May  28rd,  near  Slivno,  June  26th,  in  the  Bilska 
Valley  (Nicholl) ;  May  12th-June  16th,  1900,  abundant  at  Orta  and  in 
neighbourhood  (Lowe) ;  April  22nd,  1900,  at  Argostoli,  in  Cephalonia 
(Fletcher) ;  May  29th,  1900,  at  the  foot  of  the  Petit  Moeuveran,  at  a 
point   unusually   high   for   this  species  (Wheeler) ;    one  in   August, 

1900,  at  Rennes  (Oberthiir) ;   May  8rd-6th,  1901,  at  Larkollen,  May 
14th-17th,  1901,  at  Vallo  (Strand) ;   June  20th-25th,  1901,  at  Bozen, 
8.  Tirol  (Lowe) ;  June  28rd-24th,  1901,  on  Mont  S6ny  (Nicholl) ;  from 
July  16th- August  5th,  1901,  in  the  Cevennes  (Brown) ;  throughout 
May  and  early  June,  1901,  in  the  Lebanons  (Fountaine) ;   May  26th- 
June  6th,  1902,  between  Montreux  and  Aigle  (Barraud)  ;  May  15th- 
17th,  1902,  at  Fredrikstad,  May  17th-June  7th,  at   Hvaloerne,   June 
26th-July  17th,  1902,  at  Sireosen  (Strand) ;  April  6th,  1902,  at  Digne 
(Rowland-Brown) ;  April  25th,  1902,  in  the  Seine- In ferieure  (Smallman) ; 
June  26th -July  1st,  1902,  at  St.  Georges,  in  the  Jura  (Wheeler) ;  June 
26th-80th,  1902,  near  the  Foret  d'Arques  (Moore) ;   July  let,  1902,  at 
the  Riffel  Alp  (Sheldon);  July  12th,  1902,  at  Koinsko  Polie,  at  600m. 
(Sturany);  March  80th,  1908,  at  Hyeres,  April  6th-llth,  at  Auribeau, 
April  18th,  at  Alassio,   April  19th,  1908,  at  Locarno  (Tutt)  ;   June 
19th-28rd,  1908,  at  Macolin  (Lowe) ;  July  6th,  1908,  at  Ubli  (Hilf); 
July   20th,    1908.    at    8aas-F6e   (Blaehier) ;    June    26th.July    1st, 
1908,    at     St.    Georges,    April    20th,    1904,     at     Aigle    (Sloper) ; 
May  81st,   1904,  at  Neiderneundorf  (Dadd)  ;    July   3rd-22nd,  1904, 
at  Puerto  de  Pajares  (Chapman);   April  24th-80th,  1906,  at  Hyeres 
and  the  Plan  du  Pont,  May  5th-8th,  1905,  at  Draguignan   (Tutt); 
June  16th,   1905,  at  Montserrat,  June  17th-27th,   1906,    at   Vernet- 
les-Bains   (Standen);     July    26th- August    11th,     1906,    at    Vernet- 
les-Bains   (Oberthiir);     May    Ist-June    6th,   1906,    round    Geneva: 
in  same  locality  still  quite  fresh  on  September  8th,   two   specimens 
of  ab.  fasciata  (a  partial  second  brood  ?)  (Musohamp)  ;     May  80th 
1905,   at   Niha   (Graves) ;    June    16th,    1905,    at     Gex,    July    llth*, 
1905,   at   Simplon  (Blaehier).     British  records*. — Liate   May   and 

*  The  following  dates  were  received  after  the  rest  were  set  up  * Mav  16th 

1857,  June  26th,  1868,  at  Southampton  (Swinton);   May  8th,   1868.* at  Steyning 
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^ginning  of  June,  at  Legsby  Wood,  Market  Rasen  (Court) ;  M&y  16th- 
^^th,  1867,  at  Poynings  (Image) ;  May  20th,  1871,  at  Sevenoaks,  May 
^9th,  1871,  at  Tunbridge  Wells  (Raynor) ;    May  Ist-June  15th,  1871,  ' 

^t   Wanstead  (Burrows);  June  16th,  1872,  at  Brentwood,  May  80th,  , 

^^73,  at  Monk's  Wood,  June  14th,  1878,  at  Woodham  Ferris  (Raynor) ; 
June  8th,  1878,  in  Coombe  Wood  (Whittle) ;  common  at  Willesden,  i 

previous  to  1875  (Sharp) ;  May  28rd,  1876,  at  Wimbledon,  June  26th, 
^^75,  in  Blean  Woods,  May  7th,  1876,  at  Wimbledon,  May  2l8t, 
^^76,  at  West  Wickham,  May  28th  and  June  9tb,  1876,  in  Blean 
^oods,  near  Heme,  June  17th,  1877,  and  May  6th.  1878,  in  Epping 
■forest  (Whittle) ;  May  7th,  1882,  May  8th,  1888,  at  Reading  (Butler) ; 
•'^ne  6th,  1888,  at  Pembroke  (Barrett)  ;   June  4th,  1888,  at  Newstead  * 

5^^'k  (Wright)  ;  May  28th-81st,  1884,  in  the  New  Forest,  June  19th,  } 

r^^^'    in  the  Isle  of  Wight  (Bankes)  ;    May  9th,  1886,    at  Reading 
y^utler)  ;   May  27th,  1886,  May  28rd,  1886,  at  Brentwood  (Burrows)  : 
f  ^  lst-2nd,  1886,  at  Glanvilles  Wootton  (Bankes) ;  June  13th,  1886, 
^;  ^eigate,  June  4th,  1887,  at  Greenhithe  (Whittle);  May  18th,  188H, 
^^ Reading  (Butler) ;  May  21st,  1888,  near  Gomshall  (Whittle)  ;    May 
*J^Q,  1889,  at  Brentwood  (Burrows) ;    May  22nd-24th,  1889,  at  Blox- 
1  fto^^  (Bankes) ;    May,  1890,  in  the  New  Forest  (Hewett) ;   May  4th, 
9A??'  ^°  Eppi'^g  Forest  (Bayne)  ;  May  16th,  1890,  at  Brentwood,  May 
f\v^*    1890,  at  Lockerley  (Burrows)  ;     May  18th,  1890,   at  Benfleet 
(Whittle) ;  May  19th,  1890,  at  Brentwood  (Raynor) ;  May  26th,  1890, 
at  Snodland  (Tyrer) ;  end  of  May,  and  beginning  of  June,  1890,  at 
West  Malvern  (Dobr^e-Fox)  ;  June  28th-July  17th,  1890,  at  Brocken- 
hurst  (Blagg) ;  May  18th,  1891 ,  in  the  New  Forest  (Bankes)  ;  May  31st, 

1891,  at  Reading  (Butler) ;  common  from  May  80th,  1891,  at  Brocken- 
hurst  (James) ;  June  1st- 16th,  1891,  at  Great  Leigh  (Burrows) ;  first 
appearance  for  year,  on  April  28rd,  1892,  at  Tring  (Elliman) ;  May  11th, 

1892,  near  Leigh  (Whittle)  ;  May  28rd-26th,  1892,  in  the  Isle  of  Pur- 
beck,  May  80th,  1892,  at  Bloxworth  (Bankes)  ;  June  2nd-12th,  1892,  in 
Abbott's  Wood,  and  at  Hailsham  (Tuc>wellj  ;  June  6th,  1892,  at  Castle 
Ryan  (Gordon)  ;  June  16th-26th.  1892,  at  Folkestone  (James)  ;  April 
7tb,  1898,  near  Hereford  (Blathwayt)  ;  April  9th,  1898,  at  Eynsford 
(Carpenter) ;  April  10th,  1898,  at  Stroud  (Davis) ;  April  14th,  1893,  at 
Tonbridge  (Turner);  April  14th-May  6th,  1893,  in  Epping  Forest 
(Hunt) ;  April  16th,  1898,  at  Instow  (Hinchliff) ;  April  17th,  1898,  at 
Worcester  Park  (Kaye)  ;  April  18th,  1893,  at  Southend  (Battley) ; 
April  18th,  1898,  in  the  Wye  Valley  (Nesbitt)  ;    April  20th,  1893,    in 

(White)  ;    May  14th,  1868,  at  Cirencester  (Harman) ;     June  5th-26th,   1869,    at 

BrocJcenhurst  (Capper)  ;  May  16th,  1875,  at  Marlow  (A.  H.  Clarke);    June  28th, 

?v7*   in  Chattenden  Wood,  May  I'ith,  1878,    at   Chislehurst,    May  30th,   1881, 

at  Box  Hill,  May  11th   1882,  fourteen  at  Box  Hill,   May  17th,  1883,  common   at 

™*    HiJl,    May   7th,    1886,   at  Box   Hill   (Bower)  ;    Jane  4th,  1887,  at  Cuxton 

ifloi  ^  *  •^"'^®  liJth,  1887,  at  Greenhithe,  May  23rd,  1888,  at  Chislehurst,  June  9tti, 

R^t  Vtm?    Ksher,   May  9th,   1892,   common   at  Box   Hill,   April   18th,   1893,    a.t 

^''''^'i^  (Bower) ;  April  30th,  1893,  atJ^iarlow^(A.  H^  Clarke)^;  April  12th,^1894. 

(Bower)  ;   ea 

at  Box  aill',''ii'"^i^,"''{aaa'Zi'Bc,x  Hill,  June  7th,  1898,  at  Oxton  (Bower/- 
i^*  ^**'-  iQ^rat  MariowMiy  20th,  1900,  at  Marlow  (A.  H.  Clarke) ;  June  itLi 
1900.    at    t>areith   wSS^' MaY  2l8t     WO^-  »»  Shoreham   (Bowerj ;   May   26tfa 

l^'  "*  Bartow  (A   HciarkeP  itoy  22nd,  1908.  a  few  at  Shoreham,  May  aOtS. 

1904.  at  Daremh^Wo^  fS)\  ^ne,   1904,  at  Carmarthen  (Barker). 
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the  New  Forest  (Beeching) ;  April  20th,  1898,  at  Colchester  (HarwoocI)  ; 
April  22nd,  1898,  in  Pembroke  (JeflFerys) ;   April  29th,   1898,     near 
Hatfield  (Waldegrave) ;  April  29th,  1898,  in  Chattenden  (Tutt) ;    April 
29th,  1898,  in  Epping  Forest  (Freer) ;  May  6th,  1898,  in  thousands,  in 
the  meadows  around  Pinner  Woods  (Rowland-Brown) ;  May  10th,  1898, 
at  Pinner  (South) ;  May  16th-27th,  1893,  at  Bloxworth  (Bankes)  ;  M&y 
18th,  1898,  at  Horsley,  June  10th,  1898,  at  Oxshott  (Turner) ;    May 
.28rd,  1898,  at  Brentwood,  May  17th,  1894,  at  Benfleet  (Burrows) ;  April 
20th,  1894,  at  Bath  (Greer);  May  8th-28th,  1894,  at  Benfleet  (WhittJe)  ; 
May  24th,  1894,  at  Guildford  (Grover);  June  8th-17th,  1894, at  Brocken- 
hurst  (WeUs) ;  scarce  in  April  and  May,  1895,  at  Oxton  (Studd) ;  May, 
1896,  at  Cheltenham  (Robertson) ;  May  80th,  1896,  at  West  Norwood 
(T.  Fletcher) ;  June  8rd,  1896,  May  18th,  1896,  at  Reading  (Butler)  ; 
April  17th,  1896,  at  Oxton  (Studd);  well  out  at  the  end  of  April,  1896, 
was  most  abundant  the  first  fortnight  in  May,  on  June  20th,  a  freshly 
emerged  specimen  at  Chattenden,  and  a  worn  one  on  June  28th,  at  Cux* 
ton  (Tutt) ;  rather  scarce,  first  seen  on  May  11th,  1896,  in  the  Guildfon} 
district  (Grover) ;    May  18th,  1896,  at  Church  Stretton  (Newnham); 
May  22nd,  1896,  in  the  New  Forest,  June  80th,  1896,  at  0x8^1 
(Tremayne) ;   May  28rd,  1896,  in  Epping  Forest  (Simes) ;    July6t- 

1896,  at  Cairn  Ryan  (Gordon) ;  May  16th,  1897,  at  Reading  (Butle 
May  17th,  1897,  in  the  Guildford  district  (Grover) ;    May  17th.2: 

1897,  at  Balcombe  (Image);  May  22nd,  1897,  at  Hazeleigh  (Raym 
May  16th,  1898,  at  Benfleet,  May  22nd-June  19th,  1898,  at  Eastvri^w-^^^r 
(Whittle) ;  May  24th,  1898,  at  Hazeleigh  (Raynor) ;  June  11th,  18' 
at  Reigate  (Adkin);  May  9th-14th,  1898,  at  Balcombe,  July  1st,  18^ 
at  Theydon  Bois  (Image);   July  2nd,  1898,  at  Appledore  (Heitlani^ 
July  2nd,  1898,  on  Stanmore  Common  (Barraud) ;  May  11th,  1899e. 
Hazeleigh  (Raynor) ;   May  18th  and  June  4th,  1899,   at  Eastw^ 
(Whittle);  May   19th-22nd,  1899,  in  the  New  Forest    (Prout);'    '    - 
29th,  1899,  at  Stroud  (Davis);  May  81st,  1899,  in  Monk's  ^     ^^ 
June  lOth-llth,  1899,  at  Shoreham,  Kent  (Carr)  ;  end  of  May,  18i^  ^"^  ^^ 
Westwell  (J.  E.  Gardner);  June,  1899,  four  specimens  in  a  wood  be^^^,,^^^^^  ' 
Penn  and   High   Wycombe  (Swain);    June   4th,  1899,    at  R^'^'\    "^^^ 
(Butler);  June  1st,  1899,  at  Mill  Hill  (James);  June  6th,  1899, 
Frensham  district  (Newland);  May  17th,  1900,  at  Hazeleigh  (Ri 

May  19th,  1900,  at  Epping  Forest,  June  8rd,  1900,  at  Westwel^ 

Gardner) ;  June  4th,  6th,  and  6th,  1900,  at  Newbury  (Hopsot^v^ 
20bh,  1900,  at  Reading  (Butler) ;   June  4th,  1900,  in   the  O^ 
district  (Pickett) ;  June  4th,  1900,  on  Aldbury  Down,  June  9t.v^ 
at  Eynsford  (Barraud);  June  27th,  1900,  a  very  large  dark  $  a,*    \  ^^Oc\ 
Wold  (Rothschild);    June  10th,  1900,  at  Beachy  Head  (Bl^^^  ^^htoW 
June  10th,  1900,  at  Eastwood  (Whittle);  June  14th,  1900,  a--%  Ji'^^ilrxxN  . 
(Lucas);    May  10th,   1901,  just  making  its  appearance  at      pf^^^hrlfl 
(Croker) ;  May  11th,  1901,  at  Hazeleigh  (Raynor) ;  May  IStb    "f  ^^  Uiji 
Epping  Forest,  June  9th,  1901,  at  West  Wickham  (J.  E.  Gar^ix     \    -^'  /» 
16thand25th,1901,commoninWestSussex(J.F.Bird);  MaySa^t)'  ^av 
1901,  at  Breidden  Hill  (Tetley);  May  12th,  1901,  at  Reading  ,^-a7tfi 
May  28rd,  1901,  in  the  New  Forest  (Robertson) ;    May  26fcVr  i^^^W)- 
Aldbury  Down,  May  27th,  1901,  at  Bushey  Heath,  same  da-te  aJ:^^*  on 
Wood  (Barraud) ;  May  24th-29th,  1901,  near  Burgess  Hill  (r\   i   ''^dcefc 
June  7th-10th,  1901,  at  Balcombe  (Image)  ;    June  10th,  l9oi     ^^an). 
Isle  of  Purbeck  (Bankes);  May  11th  and  28rd,  1902,  at  Tri^g  /^*  ^ti    the 
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May  19tb,  1902,  at  Reading  (Butler) ;   May  24th,  1902,  at  Hazeleigh 
(Raynor) ;  May  27th,  1902,  at  Breidden  Hill  (Tetley) ;  May  24th-June 
^8th,  1902,  at  Dorking  (Oldaker);  June  7th  and  11th,  1902,  in  Epping 
-forest  (J.E.Gardner);  JunelSth,  1902,atHailsham(Bro\vne);  JunelSth- 
^'uly  1st,  1902,  in  the  New  Forest  (Lofthousej  ;    June  22nd  and  26th, 
^d  August  2nd,  1902,  at  Thundersley  (Whittle) ;  June  27th,  1902,  on 
Stanmore  Common(Barraud);  JuneSth,  1902,  in  West  Sussex(  J.F.Bird); 
*8  late  as  June  21st,  1902,  in  poor  condition,  at  Oxhey  Lane  (Rowland- 
:^i'own);  June  6th,  10th,  and  July  16th,  1902,  at  Chattenden  (Burrows); 
^^y,  1908,  at  Brockenhurst,  June  6th,  1908,  on  Stanmore  Common 
VBarraud) ;    May  19th,  1908,  at  Hazeleigh  (Raynor) ;    May  28th-June 
j^ltb,  1908,  in  the  Isle  of  Purbeck  (Bankes);  June  10th-12th,  1903,  at 
A^aunton  (Tetley) ;  May  29th,  1908,  in  the  New  Forest  (J.  E.  Gardner) ; 
^a-y  18th,  1908,  at  Reading  (Butler) ;  May  21st,  1903,  at  Oxhey  Lane 
Vttowland-Brown) ;    June  28rd,  1908,  at  Chattenden  (Burrows) ;  April 
^th-May  25th,  1904,  in  the  Isle  of  Purbeck,  June  17th,  1904,  at 
5^^?»^dford  (Bankes) ;  May  26th,  1904,  at  Hazeleigh  (Raynor) ;    May, 
(\^'  at  Brockenhurst  (Barraud)  ;  June  6th-iath,  1904,  at  Thorndon 
^^y^ittle) ;   June  9th,  1904,  at  Brentwood  (Burrows) ;   May  28rd-June 
^^^,  1904,  at  Taunton  (Tetley);  May  l8th,  1904,  at  Dorking  (Oldaker); 
r  ''Jie  8th,  1904,  at  Brentwood  (J.  E.  Gardner);  May  7th,  1904,  at  Read- 
?°&  (Butler);  May  9th,  1905,  at  Hazeleigh  (Raynor) ;    not  so  scarce  as 
^B  1904,  first  seen  May  20th,  1905,  at  Tintern  and  Llandogo,  one  speci- 
nien,  taken  on  May,  28rd  very  near  a.h,taras{J,  F.  Bird);  JunelSth,  1906, 
in  the  Isle  of  Purbeck  (Bankes);  May  22nd,  1905,  at  Lough  ton  (Image); 
May  7th,  1905,  at  Reading  (Butler)  ;    occasionally  between  Princes 
Risborough  and  Wendover,  April  to  May,  and  as  late  as  June  8rd,  1906 
(Rowland-Brown);  May  27th,  1906,  in  Epping  Forest  (J.  E.Gardner); 
June  16th,  1906,  at  Chattenden  (Burrows):  May  21st,  26th,  and  June, 
1905,  at  Carmarthen  (Barker) ;  June  21st,  1905,  latest  date  noted  at 
Ashford  (Wood) ;  July  16th,  1906,  at  Shepton  Mallet  (Bogue) ;  April 
26th,  1906,  first  example  of  the  year  seen   at  Tintern,  at  rest    on 
a  blossom  of  wild  hyacinth  (J.  F.  Bird). 

Habits.  -The  butterfly  is  very  active,  flying  swiftly  from  one  spot 
to  another  in  the  sunshine,  resting  on  leaves,  and   more  often    on 
flowers,  and  frequently  on  bare  patches  on  the  ground.     When  at  rest 
in  the  sunshine  it  lowers  its  wings,  sidling  round  so  that  the  sua  falls 
directly  on  its  almost  fully  expanded  wings.  When,  however,  the  weatber 
is  dull,  or  it  has  settled  for  the  night,  it  draws  its  wings  over  its  back, 
lowers  the  forewings  until  all  but  the  tips  are  hidden  by  the  hindwings, 
and,  folding  them  closely  to  its  abdomen,  the  tints  of  its  underside 
hide   it  very  effectively.     It  often  sleeps  on  grass-stems  at  Marlow 
(Clarke).  Gillmer  says  :  "According  to  my  experience,  this  butterfly  is  a 
very  fugitive  creature,  and  very  hard  to  follow  with  the  eye  when    in 
fljght.      In  the  localities  of  the  Mosigkauer  Haide  (Dessau)   where    it 
nies,  it  rests  readily  on  blossoms  and  dry  portions  of  plants,  seldom 
on   the  ground,  and  opens  the  wings  fully,  or  to  two-thirds,  in    the 
aunshine.      The  ^  is  commoner  here  than  the  $  ,  the  former  appecLrs 
a/so  somewhat  earlier  than  the  latter."    Schilde  ( Bed.  Kntom.  ZeitscH  r,, 
,vf^'\*^-    ^^)    remarks,  however,   that  -the  movements  of  H.   mal^ae 
/«  j^**^^  are  by  no  means  rambling,  but  it  remams  rather  a  long  time 
re«f«  f  ^^^*-    I^  the  sun  shines,  it  spreads  the  wings  widely,  and  wbeo  it 
'^ests  ,n  this  position  on  the  end  of  a  dry,  last  years  flower-head,  or 
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even  on  a  green  one  of  the  same  year,  it  appears  then  to  be  protected  by 
mimicry.    It  imitates  the  little  heads  of  the  plants  of  Plantayo  lanceolata 
which  are  blooming  around  it.     It  rests,  equally  well-protected  also, 
in  dull  weather,  when  it  sits,  with  its  wings  carefully  folded  together, 
on  a  tuft  of  heather,  or  on  the  pale-coloured  remains  of  the  previous 
year's  fiower-heads  in  the  grassy  woodland  roads,  and  the  coloration 
of  the  underside  of  the  wings  is  in  sympathy  with  these  resting-spots." 
Bird  also  notes  [in  Hit,)  that,  in  Sussex,  when  settling  down  for  the 
night,  he  also  observed  that  the  species  was  especially  fond  of  choosing 
the  old  seed-heads  of  Plantago  lanceolata  on  which  to  rest,  the  spotted 
markings  on  the  underside  of  the  butterfly  giving  to  the  withered  spike 
a  remarkable  likeness  to  the  fresh  inflorescence  of  the  plant.     Chap- 
man, observing  the  species  at  Ste.  Maxime-sur-Mer,  notes  {in  Hit,) : 
**  H.  malvae  is  very  difficult  to  follow  with  the  eye  when  on  the  wing, 
especially  if  it  be  at  all  alarmed.     It  does  not  return  to  a  particular 
spot  with  much  frequency,  and,  if  at  all  alarmed,  it  need   not  be 
expected  there   again.      It   flies  very  straight   forward,  but,   before 
alighting,  often  makes  a  little  circle.     It  frequents  paths  and  roads, 
especially  in  or  near  a  wood,  and  will  often  alight  on  the  middle  of 
the  path,  its  habits,  in  this  respect,  being  very  similar  to  those  of 
Melitaea  dnxia.     When  it  settles  it  at  once  orients  itself,  tail  to  the 
sun,  and  sits  quietly,  with  its  wings  slightly  raised,  so  as  to  form  a 
cup  or  valley  to  catch  the  sunshine.   It  flies  rather  close  to  the  ground, 
but  not  so  closely  as  M.  cinxia  does  when  flying  along  a  road.     The 
latter,  however,  rests  just  like  H.  malvae^  tail  to  the  sun,  and  wings 
slightly  raised.'*     Blachier  observes  that,  in  the  neighbourhood  of 
Geneva,  it  settles  freely,  in  numbers,  on  the  damp  spots  in  roadways, 
etc.,  and  remains  a  long  time  in  the  same  place,  in  company  with 
other  Hesperiids,  e.g.,  Ilesperia  alveus,  H.  serratulaey  Fouellia  nao,  and 
Lycaenids,  e,y*^  Cupido  minima^  C,  sebius,  Polyowwatm  icarys,  Nannadeit 
cyllaruny  and  jN^  semiargtis. 

Habitat. — The  species  is  not  particular  in  its  choice  of  habitat, 
frequenting  rough  open  places  in,  and  the  ridings  of,  woods,  rommons, 
banks,  meadows,  and  even  marshland  and  fens,  where  brambles  grow 
freely.      Wilkes  says  that  it  frequents  woods  and  meadows;   Lewin 
mentions  the  dry  parts  of  woods  and  heaths ;  Haworth,  pastures ;  Curtis, 
meadows,  commons  and  woods;  to  which  Stephens  adds  that  it  occurs 
in  the  fens  of  Cambridge  plentifully.      Mathew  says  that  it  frequents  a 
marshy  piece  of  ground  on  a  hillside  near  Instow;   Clifford,  marshy 
places  at  Wimbledon;  and  Sheldon,  a  marsh  near  Vernayaz  ;  but  the 
woodlands  are  its  chief  haunts — the  ridings  of  woods  and  adjacent 
lanes  at  Silchester  (Rothschild) ;  a  clearing  by  the  edge  of  a  beech* 
wood,  between  Penn  and  High  Wycombe  (Swain) ;  common  in  woods 
in  East  Sussex  (Jenner);  occurs  chiefly  on  rough  pastures,  on  the  out- 
skirts of  woods,  in  Hunts  and  Essex,  and  when  disturbed   sometimes 
disapppears  over  the  woods,  being,  in  this  respect,  similar  to  Cyclopidts 
palaemony  but  unlike  Nisoniades  tagesy  which  never  sfems  to  leave  the 
level  meadows  (Ray nor);  common  in  the  upland  woods  of  the  Cotswolds, 
rarely  occurring  in  the  vales  (Watkins) ;  frequenting  open  grassy  places 
in  the  woodlands  of  the  Cotswolds  (Davis);  generally  common  on  railway- 
banks  and  cuttings,  also  on  hills,  and  in  woods,  at  Hereford  (Bowell)  ; 
on  sloping  banks  near  the  sea  beyond  Castle  Rjan  (Gordon);  in  a 
grassy  hollow  near  Bude,  an  uncultivated  field  at  Drayton  Beauchamp^ 
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t^^^J^ong  the  heather  near  Farnborough  (Rothschild).  Rowland-Brown 
^p^l^^  \*  in  woods  at  Susa,  and  we  have  ourselves  taken  it  in  the  earliest 
%1q^^  in  the  lush  meadows  at  Auribeau,  on  the  cistus-  and  thyme-clad 
Vood^  ^  Carqueiranne,  the  rough  grassy  openings   in    the  arbutus- 
iStT/®.  behind  the   castle    at    Hy^res,     the  grassy   garden-paths  at 
l)i^^^^nan,  and  breaks  in  the  bush-covered  slopes  of    Nismes  and 
^Mt^'  Y^ring  the  last  few  days  of  March,  and  on  through  April.     In 
Vailed     .^^»   it  occurs  all  through   the  lowlands,  but    goes  up  the 
^iu&l    '  ^^  ^^nae  places  commonly,  to  6000ft.,  whilst  it   is  met  with 
^  co^  ^^  ^  7000ft.  (Frey).     In  Bosnia  and  Hercegovina  it  appears  to 
ftiouvj^^^^^  up  to  about  6000ft.  elevation  (Rebel),  and  also  in  the  Rilo 
JJ^g^^^^ns,  in  Bulgaria  (Nicholl).     Although  abundant  in  the  plains, 
^^^ily^^®^  ^^  elevation  of  about  4600ft.  in  the  Madonie  mountains  of 
f^Uiij'^  vj^^umbo),  and,  in  Tuscany,  it  occurs  throughout  the  plains, 
i?^e^^.*^^  fountains  (Stefanelli).     At  Pont  de  T  Arche  it  prefers  the 
^A^g^6gion    (Dupont),   and,   in   the   neighbourhood    of    the  Foret 
^^t^y   ©8,  near  Dieppe,  it  swarmed  on  the  hillsides  in  late  June  (26th- 
,1;^^  Alk^*^^  ^*^  *lso  abundant  in  the  ridings  of  the  forest  (Moore).     In 
^^.  ^ij;    ftrracin  district  of  Spain,  it  occurs  in  the  dingles  and  ravines  of 
''^^V  ^^  o/  ^^   ^^®  gardens  of  Moscardon,  and  by  roadsides,  and  in  the 
X^^^^   /  ^^e    valley  of   Masegar  (Zapater  and  Korb).     Nearness  to 
A^   i^^K^^  ^^^^^  ^y  several  authors — the  banks  of  the  Wiese  in  Alsace 
^^h^^8^^^^)»    the  right  bank  of  the  Meuse  (Sibille).      We  note  that 
^^i^  hj^^    ^'  ^^^'Ivae  flies  in  spring  and  summer,  generally  on  rather 
^ji    ^^    *ces,  x-oads,  or  rubbish  heaps,  also  in  hot  sunshine  on  damp 
xS^^^^^f,i^^^^       commonly,    however,    on    bare    thistle-covered    slopes 
^>?^i^  ^oti'       ^^    Waldeck,  in  sunny  openings  in  woods,  pastures,  roads, 
^    ^*  tin^^-'^    ^rom  April  (1862,  as  early  as  the  10th),  or  beginning  of 
^T^^y^Oo^     ^^^^<3--eJune  (Speyer).     In  Denmark  it  is  common  in  openings 
K^     f^^'^irt^    »^c3     on   peat  moors,  in   fields  and  pastures;    in  May  and 
^♦^  ^^njrt^  *^       •^^xie,  only  one  brood  (Bang-Haas).     In  Esthonia,  in  May, 
^*  JU^^Wari-^"^^^^^^   *°^    bushy   places,  and  on  the   moors   (Peters). 
rl^^f  ^-K  infc         ^^^^y  Jn  dry  places  (Slevogt).     In  Livonia,  from  beginning 
l^Ol       in      ^       ^^^"^^^  ^^  scattered  woodlands,  in  meadows,  and  in  grassy 
>^  ^Qjfe^x      J  ^^^^^s,    sunning    itself    low    in    the   grass,   but   very  shy 
^^i  ^^  in  "  lir^    -^^merania,  it  prefers  grassy  places  (Hering);  open  spots  m" 


^^^^^Jand  ifc^^^^^^^enburg,  where  it  is  often  abundant  (Schmidt);  near 
^^T^^i-s  wooc^^  ^  common  on  pastures  and  in  copses  (Stange) ;  whilst  it 
VcT^en*  it  ^^         »iad    sandy    slopes   in    Schleswig-Holstem   (Boie) ;   at 


^^^  ^avoureA^     ^S^*^s  woody  slopes  (Rehberg);  and  in  Hanover,  woodlands 
%^^ry  mea-d-r^^  ^-^litz) ;    although  at  Elberfeld  and  Crefeld    it    prefers 
W  ,^be  embajVL^*^^  '   ^^  is  a^^^  abundant  throughout  the  Rhine  Provinces 
^T.>i^  thea(iia.Jr^^"^*^^«^ts  of  the  Rhine,  and  its  tributary  streams,  as  well 
V^tricts  (ftas^^*^"*^  meadows  (Rothke) ;  at  Wiesbaden  it  prefers  wooded 
^^Uringia,   i^    XLf^'*'>  »    as  is   also    the   case   at   Cassel  (Borgmann);  in 
Lr^etimes  a.V>^^^^  up  into  the  valleys  of  the  higher  mountains    being 
ih^^'^^"^^^  SoT^^^^^^nt  in  the  forest  clearings  (Krieghoff) ;    whilst  m  the 
j^  Silesia,  it  Q:R:.i^l5^»y  it  also  goes  up  into  the  mountain -meadows  (Speyer); 
^^lands,  up  t^^^^is  from  the  wood-clearings,  thickets  and  marshes  of  the 
^Saxony  it    ^^^^e  high  mountain  valleys,  etc.  (Wocke).  In  the  province 
Vk-^^""*  ^*^^  ^^^^^''^  flowery  meadows  near  woods,   and  the  woodland 
^llilst  a  8eoc>>^5^Bigkauer  Haide,   and  is  common  m  May  and   J^^ 

^^^-     but  much  less  abundant  brood,  flies  m  the    aame 
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places  in  August  (Gillmer).     In  Austria  also  it  occurs  everywhere  in 
the  meadows  of  Bohemia  and  Moravia,  whilst  in  Lower  Austria,  it 
abounds  in  the  plains,  and  extends  up  the  mountains  into  the  high 
alpine  meadows   at  Hocheck    (Fritsch) ;    similarly,  in    Salzburg,  it 
extends  from  the  plains  even  above  the  region  of  alpine  meadows, 
occurring  in  the  lowlands  almost  everywhere — in  warm  meadows,  in 
clearings  on  the  outskirts  of  woods,  in  the  rich  flowery  meadows,  being 
especially  abundant  on  the  Schallmoose  near  Salzburg  (Eichter).      In 
the  Tyrol,  it  extends  from  the  plains  to  the  upper  alpine  region  at 
7000ft.  (Hinterwaldner),  and  at  Innsbriick,  from  the  level  of  the  town 
to  the  region  of  the  alpine  pastures  on  the  surrounding  mountains 
(Weiler).     We  ourselves  found  it  at  an  elevation  of  above  6000ft.  at 
Cogne,  in  the  Graian  Alps,  and  Chapman  on  the  railway  embankments 
at  Saeterstoen  in  Scandinavia.    These  habitats,  when  compared  with 
the  lovely  slopes  above  Lake  Maggiore  and  our  own  home  woodland 
drives  in  Chattenden,  offer  sufficient  variety  in  the  habitat  of  a  most 
interesting  little  species. 

British  localities. — Throughout  England  and  Wales,  but  exceed- 
ingly local  and  rare  in  Ireland  and  Scotland.     Bedford  :  Bedford— Luton, 
Potton  (Vict.  Count.  Hist.),  Twin  Woods,  Clapham  (Nash).    Bsrks  :  near  Woking- 
ham (Hamm),  Newbury  (Hopson),  common  at  Boards  Hill  and  Baglej  Wood  (Gel- 
dart),  Radley  (Burr),  Beading,  common  (Butler).  Bucks:  Halton,  Wavendon,  near 
Newport  Pagnel  (Stain ton),  Wendover  district  (Brown),  between  Penn  and  High 
Wycombe    (Swain),   formerly   at  Drayton   Beaucbamp    (Rothschild),    Chalfont, 
St.  Peter  (St.   John),    Marlow  (Clarke).      Cahbridoe:    fen  districts,   abundant 
(Jenyns),    Chippenham  Fen   (Rothschild),    Cambridge   (Waters),    Ely   (Archer), 
Boxworth  (Thomhill).     Carmarthen:  Pendine,  Oaklands  (Barker).      Cornwall: 
Truro  (Rollason),  near  Bude  (Rothschild).      Denbigh  :    Cefn  Caves,  near  Rutbin 
(Gardner).    [Derbtsbire:  Bakewell  (Payne),  in  «Tor  (Fuller).]     Devon:  plentiful 
in  south  Devon  (Rogers),  Exeter,  Plymouth,  Teignmouth  (Stainton),  Sidmouth 
(Majendie),   Instow   (Hinchliff),   Oxton   (Studd),    Torquay  (Crocker),    Lnstleigh 
(Buckell),  Dartmoor  (Gummer),  near  Honiton,  local,  but  where  it  occurs  fairly 
abundant    (Riding),    Torrington,    Barnstaple    (Mathew),     Lynmouth    (Briggs), 
Silverton  (Ward),  Belstone,  near  Okehampton,  at  900  feet  (de  la  Garde),  Paignton 
district    (Goodale).      Dorset  :    Portland,    scarce  (Partridge),    Lulworth   (Dale), 
Sherborne  (Eimber),  Wimborne,  Hod  Hill  (Fowler),  Glan villas  Wootton,  Bland- 
ford,  Bloxworth,   Isle  of  Purbeck  (Bankes),   Upwey,   Chalbnry   Vale,   CuUiford 
(Bogue).     Essex:   Hartley  Wood   (Jermyn),  Epping  Forest  (Bayne),  Colchester 
aistrict  —  Chelmsford    (Harwood],    Southend   (Battley),    Brentwood,    Woodham 
Ferris,    Hazeleigh    (Raynor),    Tneydon    Bois,    Loughton     (Image),     Thorndon, 
Thundersley,  Benfleet,  Eastwood,  Leigh  (Whittle).  Wanstead  (Burrows),  Wood 
Street  (Smith),  Great  Leigh  (Burrows),  Dovercourt  district,  rare  (Mathew),  Ongar 
Park  Woods  (Wright).      Gloucester:    Cirencester   (Harman),    Bristol    district, 
generally  distribute  and  common,  Leigh,  etc.  (Hudd),  Cheltenham  (Robertson), 
Gloucester  (Merrin),  Lower  Guiting  (Stainton),  Stroud  (Davis),  Painswick  district 
(Watkins).    Hants  :  fairly  common — Southampton  (Swinton),  Isle  of  Wight,  New 
Forest  (Bankes),  Brockenhurst  (Hodson),  Crabbe  Wood,  Ampfield  (Hewett),  New 
Forest — Lyndhurst  (Hill),  Ringwood,  common  (Fowler),  Shedfield  (Pearce),  near 
Farn borough,  near    Silchester  (Rothschild),    Purbrook    Common,    Stakes  Wood 
(Pearce),  Lockerley   (Burrows).      Hereford  :    Tarrington    (Wood),    Leominster 
(Hutchinson),  Hereford  (Bowell).    Herts:  Hemel  Hempstead  (Piffard),  Sandridge 
(Griflath),    Haileybury    (Bowyer),    East    Barnet    (Gillum),    Watford    (Spencer), 
Aldbury,  Ivinghoe  (Rothschild),  Broxbourne  Woods  (Boyd),    Oxhey    (Rowland- 
Brown),    Tring    (Elliman),     near    Hatfield    (Waldegrave),     Hertford,    Bengeo, 
Brickendon    (Stepnens),    Bricket  Wood  (Perkins),   Knebworth  (Oriffith),  Bushey 
Heath,  Aldbury  Down  (Barraud).      Hunts:  common — St.  Ives  (Norris)!  Monk's 
Wood  (Carr).      Kent:   Chislehurst,  Lee,  Farningham   (Bower),    Darenth   Wood 
(Stephens),  Bexley  (Fenn),  Chatham  district  (Walker),  Snodland  (Tyrer),  Fork  Com- 
mon, Sevenoaks  (Raynor),  Ashford,  common  (Wood),  Cuxton,  Chattenden,  Strood 
etc.  (Tutt),  Eynsford  (Carpenter),     Appledore,  Folkestone  (Heitland),  Longfield' 
near  Gravesend  (Jennings),  Westwell  (Gardner),  Shoreham  (Carr),  Pembarj  near 
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Tunbridge  Wells,  Tenterden  (Stainton),  Maidstone  district  (Goldlng),  Qreenhithe, 
Blean  Woods,  West  Wlckham  (Whittle),  Heme  Bay  (Battley).  Kerby:  Killarney 
(Salvage).  Lanark  ;  Glasgow  (Gray).  Langs  :  Silverdale  (Melvill).  Leicester  : 
Sixhills  (Rowley),  Gamley  (Matthews).  Lincs:  Legsby  Wood,  Market  Basen 
(Court).  Middlesex  :  Mill  Hill  (James),  Harrow  district  (Melvill),  Kingsbury, 
Old  Oak  Common,  foot  of  Hampstead  Heath,  Hendoo,  Dolton  Hill  (Godwin),. 
Stanmore  (Bond),  Harrow  Weald,  common  (Bhoades- Smith),  Enfield  (Sykes),. 
Northwood  (Sich),  Pinner  (South),  Oxhey  Lane  (Bowland-Brown),  Willesden  (Sharp), 
Monmouth:  Wye  Valley  (Nesbitt),  Tintern,  Llandogo  (J.  F.  Bird),  Monmouth 
(Pahner).  Montoomebt  :  Breidden  Hill,  near  Welshpool  (Tetley).  Norfolk  : 
scarce  and  local— Woodton,  Tyndall  Wood,  Ditchingham,  Ketteringham,. 
Horning  (Vict.  Count.  Hist.)-  Northampton:  Peterborough  (Stainton),  Afihton 
Wold,  Oundle  (Bothschild),  Northampton  (Hensman).  Notts:  Newstead 
Park,  near  Mansfield  (Wright).  Northumberland:  Newcastle  (Wailes). 
Oxford:  Oxford  (Stainton),  Cowley,  Dorchester  (Shipp),  Chinnor  (Spiller). 
Pembroke:  Castlemartin  (Puckridge),  Pembroke  (Jeffreys).  Shropshire:  Church 
Stretton  (Newnhain),  Hopton  Wagers  (Boxer),  Shrewsbury  (Stainton).  Somerset: 
Shepton  Mallet  (Bogue),  Bath  (Greer),  Castle  Cary  (Macmillan),  Taunton 
(Tetley).  Stafford:  Betton  Moss  (Woodforde).  Suffolk:  somewhat  common 
(Bloomfield),  Ipswich  (Last),  Stowmarket  (Stainton).  Surrey:  Box  Hill,  Esher 
(Bower),  Horsley,  Oxshott  (Turner),  Woking  (S.  G.  C.  Russell),  Guildford  (Grover), 
Frensham  (Newland),  Dorking,  Ranmore,  Polesden  (Oldaker),  Worcester  Park 
(Kaye),  Dormans  Park  (Burr),  Coombe  Wood,  Reigate,  Wimbledon,  Gomshall 
(Whittle),  Croydon  (Hall),  Oxted  (Sheldon),  Riddlesdown,  Shirley,  Worm's  Heath, 
Holmwood,  West  Norwood  (T.  Fletcher).  Sussex  :  Abbott's  Wood  (Clark),  Horsham 
(Jackson),  near  Burgess  Hill  (Dollman),  Frant  (Cox),  east  Sussex,  common.  Battle 
(Jenner),  Hastings,  St.  Leonard*s(Bloonifield),  Cissbury(W. H.B.Fletcher),  Worth- 
ing, Lewes  (Stainton),  Brighton  (Adkin),  Poynings,  Balcombe  (Image),  Shipley, 
Cowfold,  West  Grinstead,  Goolham  (Bird),  Tilgate  (Sheldon),  Steyning  (White). 
Warwick:  common  —  Coventry  (Kenrick),  Hampton-in-Arden  (Wynn),  Knowle 
(EUis),  Corley  Woods  (Bree),  Rugby,  Brandon  (Rugby  lists),  Atherstone  (Baker), 
Ettington  (Keighley-Peach),  Wolford  (Wheeler).  Westmorland:  Witherslack 
(Arkle  Ent.,  xxi.,  p.  316).  Wigtown:  Cairn  Ryan  (Gordon).  Wilts:  Corsham 
(Stainton),  Salisbury  (Carr).  Collingbourne  Wood  (Rudd).  Worcester:  Malvern 
(Dobree-Fox),  Worcester,  common  (Fletcher).  Yorkb  :  near  York  (Hewiteon), 
Bramham  Park  (Gates),  Ledstone  (Smethurst),  Pontefract  (Hartley),  Roche 
Abbey  (W.  H.  Smith),  Selby  (Hebson),  Sheffield  (Doncaster),  Wakefield  (Talbot), 
near  York  (Prest),  .  ^ 

Distribution. — Europe,   Asia   Minor,    Armenia,   Altai,   Ala   lau, 
Thian-Shan,   Issy  Kul  district,  Fergana,  Mongolia,   eastern  Siberia, 
Amurland  (S taudinger) ,  also  in  Mauretania  (Oberthiir) .    Aprica  :  Algeria— 
Lamb^ze  (Oberthur).    Asia  :   Amurland  (Elwes).  Altai— the  Talysch  (M6n^tnes). 
Kouldja  district  (Oberthiir),  Persia— Irak  district  (Young),  Bokhara—Mountains  Sud 
I'Olguine-^Chemin  de  Taldyk,  9000ft.  (Romanoff).  Asia  Minor  :  Brussa  fFountame), 
Amasia,  Tokat,  Cyprus  (Speyer),  Syria— Akb^s  (Oberthur),  Zebedani,  Niha  (Graves), 
the  Lebanon  district  (NiohoU),  the  Taurus  (Nordmann) .    Austro-Hdnoary  :  every- 
where  (Hofner),   Bohemia,   common— Karisbad   (Hiittner),   Senftenberg,   Prague 
(Fritsch),       Moravia  —  Briinn,       etc.      (Schneider),      Kremsier,      Neutitschem, 
Rottalowitz,   Troppau   (Fritsch),    Upper    Austria— Steyer,    Enns    distnct,    weis 
(Brittinger),  Linz  (Fritsch),   Lower  Austria— Vienna  district  (Rossi),   Bernstein, 
common   lip  to  Hocheck  (Rogenhofer),    Gresten  (Fritsch),   Tyrol,  up  to  7000M. 
(Hinterwaldner)-Bozen  (Lowe),  the  Stelvio,  near  Trafoi  (Smallman),  the  Patscner- 
Kofel,  at  6900ft.  (Speyer),  on  the  Glockner,  Trient  (Mann),  Innsbruck,  TaufertnaJ 
(Weiler),  Schliicken-Alp,  Zirler-Mahder,  Jaufen,  Seiser-Alp,  Monte  Lobbia,  Monte 
Piano,   Franzenshohe  (Heller),  Salzburg-Ischl  (Hormuzaki),  ScbaUmooae,  near 
Salzburg  (Richter),  Carinthia  (Lemann)-Raiblerthal  (Mann)    Dalmatia-Spaiato 
(Meyer-Diir),  Carniola,  everywhere  (Mann),  Styria-Hausdorf  (Fritsch).    B«^'/;"  ' 
throughout,  common-the  whole  of  the  right  bank  of  the  ^euse,  particularly  abun- 
dant in  Luxembourg  (SibiUe),  Dinant '(Baudart),  Tirlemont  (Halflants),  Louvain 
(Schammel),  Marchovellete  (Wautier),  Beez.  Namur  (pambiUion),  Fond  d  Arqueir 
(de  Radigu4),  Godine  (Crombrugghe).  Brussels  (Haverkampf)    St.  Servais  Castin) 
Ortho  (Sl^gew),  Rhode-St.-Genese  (Hennin).      Bosnia  and   Hercboovina     widely 
distributed,  and  common  up  to  1600m.-Dervent  (Hilf).  Koinsko  P^^J^^Stura^^^^ 
Sarajevo  (Rebel),  Romanja  Planina,  Treskavica  (Apfelbeck)  Kahnovik  Schreitt^^^^^^ 
Prozor,  Maklenpass,  Vranica  Planina,  Radusa  Planina,  Jablanica  (Hilf),  JSevesinje 
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(Uhl),  Lakat  (Apfelbeck),  Ubli  (Hilf).     BuiiOaiua  and  East  Bouuklia:  distribnted 
— near  Hopbia,  oommon,  near  Slivno,  the  Bilska  Valley,  theBUo  district,  to  1500m. 
(Nicholl),  near  Bustechuk,  Varna  (Lederer),  Schipka  (Bebel).      Channel  Islands: 
Jersey— once  only  in  the  Swiss  Valley,  St.  Saviours  (Piqoet).      Corsica  :    Ajaooio 
(Mann).      Denmark  :   Skovlysninger,  Torvemoser  (Bang-Haas).      Finland  :  soatih 
And    southeast    (Lampa).     France  :    throughout— Calvados  (Montiers),  Brittany 
(Griffith),  Pont  de  I'Arche  (Dupont),  For6t  d*Arques,  near  Dieppe  (Moore),  Tancar- 
ville  (Leech),  Manche — Cherbourg  (Nichollet),   Ille-et-Vilaine— Bennes,  Monterfil 
{Oberthiir),  Paris  district  (Bellier),  Indre — Brenne  (Martin),  Aube  (Jourdheuille), 
Seine- Inferieure — Duclair  (Smallman),  Seine-et-Loire  (Constant),  Doubs — ^BesanQon 
(Bruand),  Allier — bois  de  Chavagnac,  Moulins  (Peyerirohoff),  Ptiy  de  Dome  (tetU 
Speyer),   Auvergne — Nohant,    St.  Florent,  Guerit  (Slind),   Isere — Uriage,  Haute- 
Savoie — Chamonix,  Savoie — Aix-les-Bains,    Mont  Bevard  (Oberthiir),  Monnetier 
i(Blachier),    French   Pyrenees  (Bondoa),    Basses- Alps — Digne  (Tutt),    Aude— La 
Malepyre  (Mabille),  Alpes-Maritimes — Vesubie (Oberthiir),  Draguignan,  Languedoe 
—  Nimes     (Tutt),     Gironde     (Brown),    Pyren^s-Orion  tales  —  Vernet-les-Bains, 
^Oberthiir),     Hautes-Pyr^n^es — Cauterets,     Basses-Pyi^n^es  —  Biarritz,    Haute- 
Vienne — Limoges  (Oberthiir),  Provence — Cannes,  Pegomas,    Auribeau,  I'Esterel, 
Hy^res,  Carqueiranne  (Tutt),  Cevennes  (Bowland-Brown).      Gkbmant:    Prussia, 
very  common — Bastenburg,   Insterburg,  Willenburg,   Thorn  (Schmidt),  Memei, 
Tilsit,   Cranz,    Powayen,   Capomsche   Haide,   Wargen,    Drugehnen,   Dammhof, 
Gross-Baum,  Metgethen,   K5nigsberg,  Ldwenbagen,   Tapiau,  Wehlau,  Pillkallen, 
Friedland,      Bartenstein,      Petershi^en,      Ludwigsort,     Mohrangen,     Osterode, 
Allenstein,  Sorquitten,  Bominten,  Groldap,  Lyck,  Johannisburg,  Arys,  Neidenbuig, 
Graudenz,  Elbing,   Danzig,    Zoppot,    Karthaus,    Alt-Kischau,    Lonsk,    Jastrow 
(Speiser),    Pomerania,  throughout  —  Julow,  etc.   (Hering),    Endingen,   Pennin, 
Grubenhagen  (Paul  and  Plotz),  Mecklenburg- Schwerin  and  Mecklenhurg-Streliti, 
everywhere  common — Liibeck  (Tessmann),  Schwerin,  Waren,  Parchim  (Gillmer), 
Friedland  (Stange),  Lauenburg,  Hamburg,  and  Schleswig-Holstein — Eutin  (Dahl), 
Hamburg,  Altona  (Tessien),  Bremen  and  Hanover— Bremen  (Behberg),  Liinebun 
/(Machleidt),  Hanover,  Osnabriick.Hameln.Gdttingen,  Osterode  (Jordan),  BrunswicK 
—Brunswick,  Wolfenbiittel(Heinemann),  Helmstedt,  Quedlinburg  (Jordan),  foothills 
of  the  Hartz  (Gillmer),  Oberharz  (Speyer),  Westphalia — Miinster  (Speyer),  Hoxter 
(Jordan),  Bhine  Provinces,  rather  common — Crefeld,  Uerdingen  (Stollwerck),  Elber- 
feld,  Aachen,  Trier,  Barmen  (Weymer),  Hesse-NAssau,  Oberheseen  and  Waldeck,  dis- 
tributed— Wiesbaden  (B5ssler),  Oberursel  (Fuchs),  Hanau  (Limpert),  Frankfurt-on- 
Main(Koch),  Cassel  (Borgmann),  Waldeck  (Speyer),  Botenburg-on-Fulda  (Jordan), 
Thuringia — Gotha,   Erfurt,   Seeberg,  Boxberg,  Krahnberg   (Knapp),    Budolstadt 
(Jordan),  Province  of  Saxony — Zeitz-on-£lster — Knittelholz,  Raabe,  Ossig  (Wilde), 
Halle,  Dolauer  and  Dessauer  Haide  (Stange),  Mdst,  Hirtenhau,  Baumers  Wiese, 
Triftlinie  (Amelang),  near  Miihlhausen,  Naumburg,  Sondershausen.  Nordbausen, 
Kyffhauser  (Jordan),  Brandenburg — Berlin  district  (Bartel),  Neiderneundorf  (Dadd), 
Frankfort-on-Oder  (Kretschmer),  Posen,  everywhere  (Schultz),  Silesia— Brieg( Dor- 
ing),  Seefelder  near  Beinerz  (Standfuss),  Trebnitzer-Gebirge  (Nohr),  Upper  Lusatia 
(Moschler),  Sprottau  district,  Miickendorf,  Dittersdorf,  Sprottischwaldau,  Oberles- 
chen,  Meilerkanigt,  Ebersdorf,  Wichelsdorf,  etc.  (Pfitzner),  Kingdom  of  Saxony- 
Dresden   (Steinert),   Saxon    Upper    Lusatia  —  Bachlau,    Lobau,    etc.    (Schiitze), 
Freiberg-i.-S.  (Fritsche),  Chemnitz  (Pabst),  Leipzig  (Speyer),  Bavaria — Regensburg 
(Hofmann  and  Herrich-Schafifer),  Munich  (Kranz),  Augsburg  (Freyer),  Kempten 
(v.   Kolb),   Wiirttemberg,   common   (Keller),   Baden — Freiburg,    Ijahr,*  Durlach, 
Heidelberg  (Beutti),  Carlsruhe  (Gauckler),  Alsace — For^t  de  Lutterbach  (Gerbcr), 
Doller    (Michel),    Basle,    banks    of    the    Weise,    etc.    (Peyerimboff),    the   Pfals 
(Bertram).     Greece:  throughout — Islands,  etc.  (see  p.  230)  (Lederer).      Italy: 
throughout  Tuscany  (Stefanelli).  Apennines — near  Boscolungo  (Norris),  Puzzuoli 
(Zeller),  Boman    Campagna   (Calberla),  Florence,   banks  of   Arno   (Smallman), 
Liguria    (Speyer),    Italian    Biviera  —  Alassio,    etc.     (Tutt),     Qenoa     (Walker)! 
Piedmotese  valleys — Susa  (Brown),   Certosa  di  Pesio  (Norris),    CJogne,  Locarno 
(Tutt),  Lugano,  etc.  (Chapman),  Orta  (Lowe),  Lombardy — Monti  di  vlirAlbese 
etc.   (Turati),.  Sicily,   up  to  1400m.  —  Palermo  (Mann^,    Madonie   mountains-^ 
Monreale,  M.  Pellegrino,  S.  Martino  (Mina-Palumbo),  Osimo  (Spada).     Nethbb- 

lands:    Friesland,    Grdningen,    Overijssel,    Limburg,     Gelderland Harderwijk 

Brummen,  Empen,  Doesborgh,  Doetinchem,  Gendringen  (Snellen).  Roumania: 
Costiscba,  etc.  (Fleck).  Bubsia  :  Baltic  Provinces,  common  (Nolcken),  CaacasQS 
district  (Bramson),  Ural  district — Capan,  Simbirsk,  Orenburjf,  Saratov  (Evers- 
mann).  Govt.  Wolgoda — Eisenbahn  station,  Kotlas  (Kroulikowsky),  St.  Petersbunt 
district  (Albrecht).     Scandinavia  :    generally  up  to  62°N.  Int.  (Auriviliius)    norl? 
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west  Norway — Naes  Vaerk,  Christiania,  Odalen,  Drammen,  Fagemaes-im-Amdal, 
Valden  (Siebke),  Disenaen  (Standen),  Fredrikstad,  Hvalderne,  Sireosen,  Siredal, 
Ose,  Valle,  LarkoUen,  Boikenoiken  (Strand),  Htinneberg  (Lampa),  Saeterstoen 
(ChapmanK  Sweden — Soania,  Helsingland  (Lampa),  Lapland,  Gottland,  Ostro- 
gothland  (Zetterstedt).  Spain  :  near  Granada  (Staadinger),  Aragon — Mont  S4nj 
(Nicholl),  Cantabrian  mountains — Puerto  de  Pajares  (Chapman),  Castile — Alsasua 
(Oberthiir),  Albarracin  district — ^Losillo,  Valley  de  Masegar,  Moscardon  (Zapater), 
Catalonia — Monteerrat  (Standen).  Switzehlakd:  throughout  the  lowlands,  and 
often  common  up  to  6000  feet,  going  singly  up  to  7000  feet  (Prey)— in  the  Riedt, 
near  Wallisellen  (Dietrich),  Martigny,  Branson,  S^pey,  Oryon,  Saillon,  Sion,  Sierre, 
Grand  Ferrex  (Favre),  Aigle  (Sloper),  Maoolin  (Lowe),  Veytaux,  B^risal,  etc. 
(Wheeler),  Berne  (Flemyng),  Weissenburg(Huguenin),  the  Juras — St.  Georges,  etc. 
(Wheeler),  the  Gemmi,  at  5300  feet  (Speyer),  Montreux  to  Aigle  (Barraud), 
near  Geneva  (Muschamp),  Saas-F^,  Simplon  (Blachier),  Lucerne  (Lang), 
AndermaU  (Jones).    Turkey  :  Port  Baklar  (Walker),  Crete  (Mathew). 

Tribe :    Nisoniadidi. 

This  tribe  is  closely  allied  to  the  Erynnid  species  of  the  last  tribe, 
m.,  RrynnU  alceae,  R.  altheae  and  E,  lavaterae.  Under  the  name 
ThanaoSf  Watson  describes  (Proc.  ZooL  Soc,  Lon4,,  1898,  p.  69)  the 
tribe  as  follows : 

AntemuB  with  club  moderate,  more  or  less  bent  into  a  corye,  bluntly  pointed. 
Palpi  porrect;  second  joint  laxly  clothed;  third  joint  almost  concealed,  bluntly 
conical.  Forewing  with  inner  margin  longer  than  outer  margin ;  male  with  a 
costal  fold  ;  cell  of  forewing  less  than  two-thirds  the  length  of  costa ;  discocellulars 
slightly  inwardly  oblique,  the  lower  the  longer ;  nervure  3  shortly  before  the  end  of 
cell ;  nervure  2  alightly  nearer  to  base  of  wing  than  to  end  of  cell.  Hind  wing  with 
outer  margin  evenly  rounded ;  nervure  7  very  close  to  end  of  cell ;  discocellulars 
and  nervure  5  faint ;  nervure  3  immediately  before  end  of  cell ;  nervure  2  almost 
eauidistant  from  end  of  cell  and  base  of  wing.  Hind  tibise  fringed  with  two  pairs 
of  spines,  the  upper  pair  minute. 

The  two  genera  usually  included  in  the  tribe  are — (1)  Nisoniades 
(type  tages),  in  which  the  S  bas  a  costal  fold,  and  (2)  Thatiaos  (type 
inarlt}yi),  in  which  the  S  is  without  the  costal  fold,  but  we  have 
already  noted  (antea,  p.  85)  that  Thanaos  is  really  a  synonym  of 
Nisoniaden,  both  having  tcufes  for  type.  Under  the  title  Thanaos, 
Bdv.,  So  udder  gives  a  very  complete  diagnosis  of  the  American 
forms  in  all  their  stages  {Butts.  New  Em/land,  ii.,  pp.  1446-1449), 
much  too  extended  to  be  repeated  in  detail  here.  Among  his 
general  remarks,  however,  are  many  worthy  of  attention.  He  observes 
that  "the  butterflies  are  of  moderate  size  for  Hesperiines,  have  ampler 
wings  than  any  other  genera,  excepting  those  immediately  contiguous, 
and  the  scales  seem  to  be  more  feebly  attached,  since  the  wings  are 
very  easily  abraded.  The  bunch  of  short  conical  filaments  which 
nearly  fills  the  opening  of  the  prothoracic  spiracles,  can  be  protruded 
to  a  considerable  distance,  so  as  to  form  a  prominent  tubercle-like 
swelling,  which  has  not  been  noted  in  other  Hesperiine  genera." 

Rambur  was  the  first  to  notice  the  asymmetrical  development  of  the 
abdominal  appendage  of  the  ^  of  Nisoniades  tatjes.  Scudder  says  that 
the  same  asymmetry  is  found  in  some  of  the  neighbouring  genera — 
Achlyodes,  etc.,  and  doubtless  in  some  other  groups  (as  it  has  been 
detected  in  a  Heliconian).  In  an  inconspicuous  dej^ree  it  has  been 
observed  in  some  other  Urbicolids.  The  asymmetry,  Scudder  notes,  is 
not  only  found  in  the  lateral  valves,  which  are  sometimes  of  widely 
disproportionate  size,  and  serve  well,  also,  to  distinguish  the  different 
species,  but  often  also  above,  in  the  central  hook,  the  posterior  view  of 
which  shows  it  to  be  sometimes  remarkably  lopsided.  The  asyna- 
metrical  parts  are  entirely  concealed  by  scales.     The  upper  organ  is 
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^o  how  very  distinct  others  are  that  were  supposed  to  be  doubtfully 
Q£^^ble.  He  notes  of  their  structure  that  "  the  dermal  appendages 
l>a  n  ^  *  concealed  in  the  costal  fold  of  the  forewing,  consist  of  long, 
l«it^  fl  Peciiforin,  bristles,  sometimes  replaced  by  slender,  sublanceo- 
^®>  flagellate,  androconia,  or  by  slender  twisted  ribbons ;  sometimes 
^jj^^P^ied  also  by  rod-like  bristles,  occasionally  two-pronged  at  tip, 

^J  small,  apple-seed-shaped,  androconia." 
8jj  '*-'^^  differences  between  the  Nisoniadid  and  Hesperiid  eggs  are  well 
^^d^  ^^  ^^'  ^^'  ^^^''  ^'  ^  (Nisoniades  tages)  and  fig.  2  {Hesperia  malvae), 
H^^  ^hese  differences  would  appear  to  be  constant  between  the  groups,  ag 
s^b^^^i^®™*'^  Nisoniadid  eggs  are  described  as  "  very  short,  sugar-loaf- 
^bs      '  with  a  moderate  number  of  straight,  not  very  prominent,  vertical 


dej>w  ^^tending  from  base  to  micropyle,  the  surface  between  them 

Ve^^^sed  in  regular  curves,  traversed  also  by  numerous,  delicate,  trans- 

^Q^    '  i^&ised  lines ;  the  micropylar  rosette  a  little  depressed,  consisting  of  a 

![^j^j^*her  large,  roundish-oval  or  kite-shaped  plates,  surrounding  a 

^^  Q  ^  minute  circle,  and  bounded  by  a  number  of  oval,  angular  cells, 

li       ^^^^^'nost  larger  than  the  others." 

^.  5    ®  ^ay  here  add  a  note  of  Doherty's  (Joum,  As.  Soc.  Bmg.,  Iv., 

^*^(^*P-  ^J3),  who  says  that  "a  kind  of  hermaphroditism  seems  to 

^/  ^    ^onaetimes  in  the  Uesperiadas.    From  the  body  of  apparent  ^  8 

t>^    tA  ^^^^  eltala  and  of  Coladenia  dan,  both  having  perfect  prehensores 

O*    tyf^  ®  ^orixx  characteristic  of  their  respective  species,  I  obtained  one 


.^^a7   ^^^^Sr,   except ,   ^^„ , „-, 

<^^  ^^Z  ^''^'    *>lood-red  egg."     Doherty's  knowledge  of  butterfly  eggs  waa 
^V^  ^^sive    t;bat  we  are  astonished  some  remarks  on  this  statement 
^jK     ^/'^^  ly^Gn  made. 

<qp^^^     ®  -*»r-^v-«©  are  slow  and  sluggish  in  their  habits,  and  their  genera 
^^•^©^  'an  CO    ^i^d  structure  are  well  illustrated  by  our  figure  of  Nisaniades 
Xy.^hed'h^fX'^'^    '     *^®  ^^^^  ^®^'  *^®  constricted  prothorax,  the  plump  and 
tj^  tjjg    ^^<^>«3^,    a>nd  the  prothoraKsic  dorsal  shield,  are  all  characteristic. 
^K^^e  of^i-T"^    «<iages,  the  setae  i,  ii,  iii,  iv  and  v  are  expanded  apically, 
^r^^^^ula  ^    '^:C>per  rows  being  much  more  so  than  the  others;  the  sub- 
tA^S'htly  G^         ^'^*'®   of  ^^^  prothorax,  like  those  of  the  head,  being  but 
>^  *tie  4tli^^^'^^^^'     These  expanded  bristles  are  to  be  found  (at  least  up 
if*i-»  PP    S^-^^^^)>  *^^  *^®  described  and  figured  by  Chapman  {Ent.  lUc., 
^^  ^rst  insfc  ~"^*   P^-  ^^)-     ^®  observes  that  the  larva  of  N.  tages,  in 

i^Verai  Poi»^*^*    ^^  *  transparent  hair  with  clubbed  end,  divided  into 
^^tar,  the  ?^^*    assuming  more  or  less  a  fan-shape,  whilst,  in  the  4th 
??  those  of    ^i^^^^  possesses  hairs  of  a  trumpet- shape,  as  well-developed 
^^^  more  b^^ti^J^     Pupa  of  Chrysophanus  phlaeas,  and  very  different  from 
?*^nd  upri^-:^^^^'^  -like  hairs  of  the  earlier  instars.      The  trumpet-hairs 
Jl^'Oimm.  lai^\P *      «^re  transparent,  and  very  minute,  only  0-08mm.  to 
^^eir  bases   ^^^  *     ^^t  appear  to  be  definitely  of  trumpet  or  calyx  form,  at 
^Ut  at  the  to^^  ^^^^igin  about  0-006mm.-O-O07mm.  wide,  and  spreading 
J^-08mm.  aor-^^^     "^^^  *  fimbriated  or  spiculated,  circular  margin,  0-02nim.- 
^ase.      Thoa^^^'   *^©  central  opening  apparently  reaching  quite  to  the 
^rticulatiorx    V^^       oases  are  the  ordinary   raised  rings,  with  circlea  oi 
oi,   skin-hai^a^-*^     ^bo  centre,  found  at  the  base  of  all  oniinary  tubercular- 
^iderthau  til^,,;<^i^ey  are,  however,  very  «°^*^  (^l^^'t  W??^) '  ^ot 

"^^^^  slan-points.  Scudder  observes  that,  after  the  4tU  (uBtat. 
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the  apioally-expanded  bristles  are  lost  and  our  plate  of  the  hairs  in  the  last 
skin  shows  the  great  change  that  has  occurred  (compare  plates  vi.  and  vii.). 
He  further  observes  that  the  larvae  are  provided  with  a  laterodorsal  series 
of  chitinous  annuli,  placed  in  the  middle  of  the  anterior  half  of  each 
segment  of  the  body,  a  laterostigmatal  series  of  similar  annuli  directly 
above  stigmata,  and  a  ventrostigmatal  series,  two  to  a  segment,  near 
together,  in  advance  of,  and  behind,  the  middle.  These  are  the  lenticles, 
one  of  which  is  shown  in  our  plate  of  ^*  the  skin  of  the  larva  of  N,  tages 
(pi.  vi.,  fig.  1),"  and  which  Chapman  says  is  about  0*026mm.  in  diameter, 
a  dark  chitinous  ring,  filled  with  an  apparently  structureless  mem- 
brane. This  same  plate  gives  also  a  fairly  good  idea  of  the  formation 
of  skin-points,  as  well  as  of  the  trumpet-hairs  and  lentide.  The 
spiracles  are  long,  oval,  delicate,  and  slightly  elevated.  The  prolegi 
are  short,  rapidly  tapering,  apically  broadly  ovate,  with  a  complete 
double  row  of  outward-curving  booklets,  which  are  very  small,  not 
very  delicate,  nor  very  sharply  pointed,  but  tapering  throughout.  Our 
plates  vi  and  vii  give  a  good  idea  of  the  various  changes  that  the 
larval  hairs  undergo  in  Nuoniades  tages. 

The  Nisoniadid  pupa  (as  represented  by  Nuoniades  t<iges)  is  very 
similar  to  the  Hesperiid  (as  represented  by  Hesperia  malvas),  but  with 
more  of  the  Sphingid  curve  (like  that  of  Sesia  stellatarum),  tne  dorsum 
being  hollow  from  the  mesothorax  to  the  6th  abdominal,  the  venter 
prominent  at  the  ends  of  the  appendages,  but  hollow  opposite  the  meta- 
thorax.  Describing  the  American  forms,  Scudder  says  that "  the  head  is 
somewhat  distinct  from  the  thorax,  the  ocellar  field  being  subglobose, 
prominent,  and  the  anterior  extremity  between  the  eyes  independently, 
and  considerably,  tumid,  accentuating  their  prominence,  the  whole 
broad,  scarcely  depressed.    Thorax  tumid,  and  regular,  above,  basal 
wing-tubercles  slight,  but  enough  to  make  the  thorax  just  wider  than 
the  eyes,  faintly  and  obliquely  carinate  in  nearly  the  direction  of  the 
antennsB.     The  upper  surface  of  the  head  and  thorax  to  the  summit  of 
either,  forms  a  straight,  unbroken  line,  when  viewed  laterally,  with  a 
considerable  slope,  at  an  angle  of  about  45°  with  that  of  the  lower 
surface,  as  far  as  the  swollen  apical  half  of  the  wing-cases,  where  the 
body  is  largest.     On  the  abdomen,  on  the  contrary,  the  upper  surface 
is  straight,  or  scarcely  concave  from  the  height  of  the  thorax  to  the 
last  segment,  while  the  under  surface  continues  the  posterior  curve  of 
the  wing-covers,  curving  rather  strongly  upward  apically,  so  that  the 
whole  lateral  aspect  of  the  chrysalis  is  that  of  a  broad  sigmoid  curve. 
Viewed  dorsally,  the  body  is  nearly  equal  from  the  basal  wing-tubercles 
to  the  middle  of  the  abdomen,  with  a  scarcely  perceptible  constriction 
at  the  middle  of  the  wings,  and  a  distinct,  though  slight  and  broad, 
enlargement  on  their  apical  half;    the  apical  half  of  the  abdomen 
tapers  rapidly.     The  thoracic  spiracle- guards  are  moderately  large, 
and  semi-lenticular.     There  is  no  mandibular  tubercle.     The  2nd  pair 
of  legs  extends  .a  little  beyond  the  base  of  the  antennal  club,  the  8rd 
pair  somewhat  beyond  the  antennal  tips,  which  are  finely  pointed, 
and  the  tongue  a  little  beyond  the  wings,  and  almost  to  the  tip  of  the 
4th  abdominal  segment.     Spiracles  oval,  nearly  twice  as  broad  as 
long,  not  prominent.     Cremastral  spine  pyramidal,  truncate,  rudely 
quadrilateral,   longitudinally  and  irregularly  sulcated,   the   booklets 
half  as  long,  forming  a  flaring  bunch. 

The  lifehistories  of  the  species  present  the  marked  peculiarity  that 
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the  larvae,  being  fullfed  in  aukimn,  do  not  pupate  until  the  following 
spring,  pupation  taking  place  in  a  specially  constructed  hybemating 
chamber,  which  Scudder  says  may  be  the  last  larval  nest,  more  perfectly 
closed .  He  says  that  the  "  larvsB  of  the  Nearctic  species  live  in  little  nests, 
made,  upon  the  underside  of  leaves,  either  by  cutting  and  folding  over  a 
fragment  of  the  leaf,  and  fastening  it  securely  to  the  other  portion  by 
strong  distant  bands  of  silk,  or  by  uniting  several  leaves.    Their  nests 
are  always  scrupulously  clean.    The  whole  interior  of  the  nest  is  lined 
with  silk,  and  this  is  always  sufficiently  large  to  permit  the  inhabitant 
to  turn  about.     The  caterpillars  of  some  species  eat  little  irregular 
holes,  or  slits,  upon  either  side  of  their  nest,  and  this  becomes  a  ready 
mode  of  discovering  the  insect.*'     Our  Palsearctic  species  prefer  open 
ground — downs,  sides  of  mountains,  etc. — but  Scudder  says  that  the 
Nearctic  species  prefer  overgrown  recent  clearings,  or  the  thickets 
and   woods,    to  which   the     ?  s  confine  themselves,  while  the    ^  s 
are  more  fond  of  the  neighbouring  roads,  playing  about  damp  spots, 
and  resting  with  spread  wings,  with  a  tameness  apparently  quite  foreign 
to  their  nature  in  the  thickets.  In  the  woods,  these  insects  roam  about 
with  a  jerky  flight,  never  far  from  the  ground,  but  with  so  uncertain  a 
ndovement,  and  such  frequent  change  of  course,  that  they  are  rather 
bard  to  capture,  and  the  nature  of  their  haunts  among  the  thickets 
does  not  lessen  the  difficulty,  etc.     When  resting  at  night,  Nisoniades 
'^««,  as  observed  by  Trimen,  folds  its  wings  roof-like  over  its  back 
like  a  Noctuid  moth,  assimilating  wonderfully  to  a  grass-head,  on  which 
it  usually  elects  to  rest. 

Scarcely  represented  in  the  Palfearctic  area,  the  species  are  much 

^ore  abundant  in  the  Nearctic.     Staudinger  and  Bebel  (Cat.y  3rd  ed., 

P-  98)  only  note  tafjes,  L.  (Europe),  jyelias.   Leech  (China),  marloyi^ 

^^v.  (south-eastern  Europe),  and  montanus,  Brem.  (eastern  Asia^,  but 

■^yar  {(.^ott.  Nth.  Amer,  Lep-,  PP-  69-61)  gives  21  species  as  inhabiting 

fiortb  America.      The  group  appears  to   be  restricted  to  the  north 

ff njperafce  zone,  and  Scudder  suggests  that  its  greater  abundance  in 

**»e  Nearctic,  than  in  the  Palaearctic,  area  is  to  be  expected  from  the 

occurrexi  oe  of  all  the  more  closely  allied  genera  in  central  America.    In 

*^©  Old    AVorld  it  extends  from  86°N.  to  60°N.  lat.,  in  the  New  World 

rrom  2S'=*:N".  to  5()°N.  lat. ;  in  both  it  extends  from  ocean  to  ocean,  and 

*rota  ith^    jplains  to  a  considerable  distance  up  the  mountains  ;    in  the 

*^P8  of  cs^ntral  Europe  to  5000  feet,  in  the  White  Mountains  to  5000 

jeet,  in    -fclie  Rocky  Mountains  to  some  9000  feet.     No  species  seems  to 

*>e  comncion  to  the  two  regions. 


Genus :   Nisoniades,  Hiibner. 


o^*  >V  ^-  ^^1  (1862) ;  BuU.,  **  Cat.  Diurn.  Lep.,"  p.  286  (1869) ;  Kirby,  *•  Syn. 
i^«V'T*^r  ^^»  (1871);  Staud.  "Cat.,"2nded.,  p.  34  (1871);  Curd,  "BoU.  Soo. 
^nt.  ito.1.^  >  »  ^.j^  p  216  (1874) ;  Kirby,  »'  Eur.  Butts.,"  p.  64  (1882) ;  Lang,  ••  Batte. 
S??5-'„  P-  a-*8  (1884);  Kane,  "Eur.  Butts.,"  p.  146  (1886);  Auriv.,  •*  Nord. 
fjf'^;;  .  P-  2i^  (1888) ;  Dale,  "  Brit.  Butts.,"  p.  226  (1890) ;  Barr.,  »♦  Lep.  Brit- 
Mft;ti*c/*'rJP-  ^<>4.  pi.  xl.,  fi«8.  2-2rf  (1893) ;  Riihl,  "Pal.  Gross.- Schmett.,"  p.  681 
iiWG);  T^^^  "Brit.  Butts.,"  p.  119  (1896).  [Papilio-Plebeiui-]  Urblcola, 
^mn.,^  ^y«*.  Nat.,"  xth  ed.,  p.  486  (1768) ;  xiith  ed.,  p.  796  (1787) ;  Fab.,  *'  Sys. 
f;SSr*;v  P^^^«(1776);  Esp.,  -  Schmett.  Eur.,"  pi.  xxiii.,  fig.  3  (1777);  P-  ^ 
^1779)  ;  P«.l>.  ,  ••  Spec.  Ins.,"  pt.  ii.,  p.  138  (1781) ;  Berg.,  "NomenkUtur."  p.  3«. 
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pi.  zci.,  figa.  3-4  (1780);  G&ze,  <*Ent.  Beitrage,'*  ii.,  pi.  8,  p.  110  (1780);  Fab., 
**  Mant./'  p.  92  (1787) ;  Bork.,  '*  Sys.  Beech.,'*  i.,  pp.  188,  288  (1788) ;  Brahm, 
"  Ins.  Kal.,"  11.,  p.  363  (1791);  Haw.,  "  Lep.  Brit.,"  p.  61  (1803).    PapUio,  Linn., 
"  Faun.  Suec.,"  p.  286  (1761);  Scop.,  "Ent.  Carn,,"  p.  181  (1763);  Fueas.,  "  Vera.," 
p.  32  (1776);  Sohiff.,  "Sohmett.  Wien.,"  let  ed.,  p.  159  (1775);  Rett.,  "Nat.," 
vi.,  p.  31  (1776) ;  Harris,  "  Eng.  Lep.,"  p.  6  (1776);   Schneider,  "Sys.  Beach. 
Eur.  Schmett.,"  p.  278  (1786);   Geoff.,  "Fourc.  Ent.  Paris.,"  p.  247  (1786); 
Lewin,  "Insects,"  etc.,  p.  94,  pi.  xlv.,  figs.  3-4  (1795);   Hb.,  "Eur.  Schmett.," 
pi.  xci.,  figs.  4-7,  p.  70  (1802) ;  "Larvie,"  etc.,  Lep.  i.,  Pap.  ii.,  Oens  Ea.,  figs. 
2a-h  {circ.  1802) ;  111.,  "  Schmett.  Wien.,*'  2nd  ed.,  p.  143  (1801) ;    Ochs.,  "Die 
Schmett.,"  1.,  pt.  2,  p.  214  (1808) ;  Godt.,  "Hist.  Nat.,"  i.,  p.  241,  pi.  xii  •«<;., 
fig.  4  (1821).     [Hesperia-J  Urbioola,  Fab.,  "  Ent.  Sys.,"  iu.,  pt.  1,  p.  364  (1788). 
Epyimis,  Scfarank,  "Faun.  Boica,"  ii.,  1,  p.  168  (1801);  Bamb.,  "Faun.  And.," 
p.  311  (1887) ;  "  Cat.  Lep.  And.,"  p.  83  (1868) ;  Nolok.,  "  Lep.  Faun.  Estl.,"  p. 
82  (1868).    Hetperia,  Latr.,  "  Hist.  Nat.,"  xlv.,  p.  124  (1806) ;  "Consid.  Gen.," 
p.  208  (1810) ;  Leach,  "  Edin.  Ency.,"  iz.,  p.  130  (1816) ;  Ochs.,  "  Die  Schmett.," 
iv.,  p.  34  (1816) ;  Dalm.,  "  Vet.  Ak.  Hand.,"  xxxvii.,  p.  204  (1816) ;  Latr.,  "  Enc. 
M6th.,"  ix.,  p.  780  (1819) ;  Bdv.,  "  Eur.  Lep.  Ind.  Meth.,"  p.  26  (1829) ;  Meig., 
"Eur.  Schmett.,"  p.  68,  pi.  Iv.,  fig.  4a  (1830) ;  Treits.,  "Die  Schmett.,"  x.,  p. 
248  (1834);  Evers.,  "Faun.  Volg.-Ural.,"  p.  86  (1844);  H.-Sch.,  "Sys.  Bearb.," 
p.  168(1846);  Dup.,  "Icon.  Chen.,"  p.  219,  pi.  xxxii.,  fig.  98  (1849);  Speyer, 
"Geog.  Verb.  Schmett.,"  p.  297  (1868);  Newm.,  "Brit.  Butts.,"  p.  170  (1869); 
Meyr.,  "  Handbook,  p.  867  (1896).     Thymele,  Fab.,  "111.  Mag.,"  p.  287  (1807); 
Stphs.,  "IlluB.  Brit.  Ent.,"  p.  98  (1828);   Stphs.,  "Ins.  Gat.,"  p.  26  (1829); 
Wood,  "Ind.  Ent.,"  p.  7,  fig.  76  (1839);  Westd.,  "Gen.  Syn.,"  p.  88  (1840). 
Thymale,  Oken,  "  Lehrb.  Zool.,"  p.  768  (1816).     ThanaoB,  Bdv.,  "  Gen.  et  Ind. 
Meth.,"  p.  87(1840);  Dup.,  "Cat.  Meth.,"  p.  38  (1846);  Dbldy.,  "Syn.  List." 
p.  2  (1860) ;  Led.,  "  Verh.  zool.-bot.  Gesell.,"  p.  26  (1862);  Sta.,  "Man.,"  i.,  p. 
66(1867);  WaUgm.,   "Skand.  Dagf.,"  p.  279  (1863);  Auriv.,  "  Bidrag  Svensk. 
Akad.  Handling.,"  v.,  p.  32  (1880);    Frey,   "Lep.   Schweiz,"   p.    64  (1880); 
Buck.,  "LarvteBrit.  Butts.,"  i.,  p.  126,  pi.  xvi.,  fig.  3  (1886);    Watson,  "Proc. 
Zool.  Soc.  Lond.,"  p.  69  (1893) ;  Grote,  "  Proc.  Sth.  Lond.  Ent.  Soc.,"  p.  59 
(1897) ;  Stand.,  "  Cat.,"  3rd  ed..  p.  98  (1901) ;  Lambln.,  "  Pap.  Belg.,"  p.  296  (1902). 
Byrichtai,  Hein.,  "  Schmett.  Deutsch.,"  p.  114  (1869).     Byriohthas,  Snell., 
" De  Vlinders,"  etc.,  p.  82  (1867).    Thanaas,  Eirby,  "Handbook,"  etc.,  iii.,  p. 
13  (1897). 

This  genus  contains  a  number  of  closely-allied  species,  chiefly 
North  American.  The  original  description  of  the  genus  reads 
{Verzeichniss,  p.  108)  as  follows  : — 

The  wings  above  dusted  with  grey,  marked  with  white  spots — Niaoniadea 
bromiuSy  Stoll. ;  N.  mimas.  Cram. ;  N.  zephodes,  Hb. ;  N.  juveni8,  Hb.  {juvenaU*. 
Abb.) ;  N.  tagea,  Linn.,  Syst.  Pap.,  268 ;  Hb.,  Pap.,  456,  457  ;  N.  auriispex,  Hb. ; 
N.  ophion,  Stoll. 

Of  these  species,  Hiibner  had  already  figured  and  described  tage$y 
an  insect  well-known  to  him,  and  it  is,  without  doubt,  the  type  of  the 
genus.  For  the  rest,  the  species  are  hopelessly  heterogeneric.  The 
type  was  actually  fixed  as  tages  in  1884,  and  confirmed,  in  1850,  by 
Stephens.  Thanaos,  Bdv.,  often  used  as  a  separate  genus  for  marloyi^ 
had  its  type  specified  as  tages  by  Blanchard,  in  1886,  Boisduval  having 
already,  in  1886,  figured  this  species  under  this  name.  Thanaos,  there- 
fore, falls  as  a  synonym  of  Ninoniudes.  Staudinger  and  most  other 
authors  place  in  the  same  genus  the  divergent  forms,  tafjes  ( ^  with 
costal  fold)  and  marloyi  {$  without  costal  fold).  Speyer,  however 
(Can,  Ent.,  x.,  pp.  148,  169-170),  separates  them,  with  some  doubt, 
a  doubt  we  do  not  share.  His  diagnoses  of  the  two  groups  reads  as 
follows : — 

Antennse  half  as  long  as  the  forewings,  their  club  somewhat  compressed, 
slender,  gradually  dilated,  and  then  narrowed,  and  more  or  less  acutely  produced, 
regularly  curved,  lunate-falcate.  Lorklet  long.  Palpi  projecting  upon  the  front  and 
nearly  twice  the  length  of  the  eyes,  with  long  and  thick  hairs,  but  less  coarse  th«in 
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in  Pyrffua  and  Sedothrix ;  the  apical  joint  thick,  bluntly  conical,  somewhat  bent. 
Tibife  unarmed,  with  lone  hairs.  Forewings  triangular,  outer  margin  not  toothed ; 
fringe  unicolored.  s  with  longer  costal  fold. — Nisoniades — montanu8y  Brem.  ; 
tages,  Linn. 

Club  of  antennee  elongated,  curved,  shorter  than  in  Nisoniades ^  suddenly 
swollen,  and  scarcely  contracted  at  the  well-rounded  tip.  Forewings  more  elongated 
than  triangular,  the  front  margin  more  steeply  arched  above  the  base,  the  hind 
margin  shorter,  s  destitute  of  the  costal  fold.  All  the  other  characters,  as  in 
Nisoniadsa. — Hallia  [Thanaos] — marloyi,  Bdv. 

Thanaos,  as  has  been  already  shown,  is  a  synonym  of  Nisanmdesj 
having  the  same  type,  tages.  We  have,  therefore,  suggested  Hallia 
to  take  its  place,  and  would  name  marloyi,  Bdv.,  the  type. 

Speyer  {op.  cit.,  p.  169),  writing  of  Nisoniades,  notes  that  "  the 
peculiarly  native  country  of  this  genus,  scarcely  represented  in  Europe, 
is  North  America.  The  characteristic  feature  is  the  form  of  the  club 
of  the  antennsB,  which  is  fusiform  when  stretched  out,  but  which  takes 
the  form  of  a  narrow  crescent  when  in  its  regularly  curved  condition. 
This  fundamental  form  is  constant ;  the  stoutness  of  the  club  and  its 
degree  of  acuteness  differ  according  to  the  species.  In  some  American 
species  it  is  very  slender  and  finely  pointed ;  in  others,  as  in  N.  tages,  it 
is  thicker  and  more  blunt,  but  never  so  suddenly  rounded  as  in 
Scelothrix  or  Thanaos  (Hallia,  supra).  The  species  montanus,  Brem., 
is  distinguished  by  the  particularly  large  hindwings,  with  expanded 
margin,  also  by  the  difference  of  colour  and  marking ;  the  antennal 
club  is  somewhat  thicker  than  in  N.  tages,  but  is  otherwise  of  the  same 
shape.'* 

With  regard  to  the  costal  fold,  by  means  of  which  Nisoniades  (as  here 
restricted)  is  to  be  specially  distinguished  from  Hallia,  Aurivillius  gives 
{Bid,  Sv,  Vet,  Akad.  Handl,,  v.,  p.  88)  the  following  detailed  account  (with 
figures)  thereof.   He  writes :  "  As  in  the  preceding  genus  {Hesperia),  the 
male  here  is  also  furnished  with  a  so-called  costal  fold.   This  costal  fold 
of  the  Hesperiids  has  long  been  known,  and  also  been  made  use  of  as  a 
sexual  character  by  many  authors.     The  structure,  as  far  as  I  know, 
has  never  been  exactly  described.     With  the  aid  of  the  figures  24  and 
25,  the  first  of  which  depicts  the  fold  in  section,  and  the  latter  the 
same  unfolded  and  viewed  from  the  upperside,  I  will  endeavour  to  give 
a  more  exact  description  of  the  structure.     When  it  is  quite  closely 
folded  over,  it  appears  merely  as  a  thickening  of  the  costa,  and  the 
scales  are  set  into  each  other  so  closely  that  it  is  difficult  to  discover  the 
opening.     If  one  makes  a  section  of  it  in  this  condition,  one  finds  the 
roof   of  the   tube  thus   formed  consists  mostly   of  large  and  long 
scales  (a)  attached  to  the  edge  of  the  costa ;  these  meet  other  similar 
scales  (/),  which  stand  almost  upright  from   the  wing  membrane, 
along  the  lower  margin  of  the  tube.     The  costal  margin  (6)  is  very 
narrow  and  insignificant ;  then  a  tube  Qf),  immediately  following  this, 
runs   along  the   wing,   which   tube   does  not,  like  the  usual  wing- 
nervures,  form  a  swelling  or  elevation  on  the  underside,  but  on  the 
upperside,  of  the  wing.     This  tube  occurs  in  both  sexes,  and  also  in 
those  species  in  which  the  costal  fold  is  absent,  though,  in  these  latter 
it  is  less  developed.     It  appears  to  me  as  though  one  could  look  on  it 
as  a  true  costal  nervure,  which  one  so  far  has  denied  to  the  butterflies, 
which  may  easily  be  explained,  for  this  rib,  looked  at  from  that  point 
of  view,  appears  only  as  a  dark  band  running  along  the  costal  margin. 
That  it  is  really  a  tube  may  be  also  perceived  from  the  fact  that  it 
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contains  a  trachea  with  air.  A  section  through  the  wing  at  once  also 
clears  up  all  doubt.  It  certainly  would  be  impossible  for  the  S  to 
open  and  close  the  costal  fold,  if  just  this  very  rib  were  wanting. 
In  the  ^ ,  this  rib  is  covered  on  the  upperside  with  scales  (c),  all  of 
which  have  their  apices  directed  backwards  from  the  costal  margin. 
The  anterior,  which  are,  therefore,  also  the  upper  ones,  are  the  longest, 
and  cover  all  the  rest,  which  gradually  become  shorter.  As  the  large 
scales,  situated  on  the  edge  of  the  costa,  lie  in  quite  an  opposite  direction, 
there  is  a  sharp  boundary  between  these  two  parts,  like  a  hair-parting, 
where  one  sees  (fig.  246,  266)  a  narrow  margin  of  the  outermost,  quite 
naked,  portion  of  the  wing-membrane.  Along  the  dorsal  side  of  the 
costal  nervure,  the  wing-membrane  is,  for  a  width  which  is  almost 
equal  to  that  of  the  costal  nervure,  almost  wholly  naked,  being  covered 
only  with  very  small  and  short  scale  rudiments  (r/),  the  reason  of  this 
is  easy  to  understand  when  one  observes  the  fold  in  its  closed  (folded) 
condition.  Here  the  costal  nervure  finds  good  space  when  bent  inwards, 
and  here  the  hinge  of  the  fold  is  found,  namely,  just  behind  the  swell- 
ing of  the  costal  vein.  Behind  the  naked  space  lies  a  fourth  area  («), 
which  is  also  just  as  wide  as  the  last  two.  This  space  is  almost  entirely 
covered  by  the  large  covering-scales  which  stand  up  behind  it.  It  is 
the  spot  where  the  androconial  scales  are  fastened.  These  (fig.  28)  are 
here  quite  fine,  like  hairs.  .  .  .  This  genus,  therefore,  differs  very 
much  from  the  preceding  (Hesperia)  in  the  shape  of  the  male  scales, 
while  the  costal  fold  otherwise  is  formed  in  the  same  manner  in  both 
genera." 

NisoNiADES  TAOEs,  Linn^. 

Stmonymt.— Species :   T«gei,  Linn.,  "  Sjst.  Nat.,"  10th  ed.,  p.  486  (1758): 
12th  ed.,  p.  795  (1767);  *»Faun.  Suec.,"  p.  286  (1761);  Fab.,  »*  Sys.  Ent.,"  p.  5d5 
(1776);  FuesB.,** Verz.," p. 82  (1775);  Schiflf.,"Schmett. Wien.,"  Ist  ed., p.  169 (1775). 
etc.  Morio,  [var.]  Scop.,  '*  £nt.  Cam.,'*  p.  181  (excl.cit.  Boesel)  (1763).   Oeryon, 
Bott.,  ••  Naturf.,"  vi.,  p.  31,  no.  19  (1775).    Tajes,  Bork.,  •*  Sys.  Beach.,"  i.,  p.  28» 
(1788).    Gerrantes,  [var.]  Orasl.,  *'  Ann.  Soc.  Ent.  Fr.,"  p.  658,  pi.  17,  b.,  1,  2 
(1836) ;   Bamb.,  *«  Faun.  And.,"  p.  811  (1839) ;   ''  Cat.  Lep.  And.,"  p.  88  (1868) ; 
Frr.,  **  Neu.  Beit.,"  p.  417,  fig.  3  (1846).    Unicolor,  [var.]  Freyer,  ♦'  Neu.  Beit.," 
vi.,  p.  37,  pi.  505,  fig.  1  (1852);  Stand.,  *•  Hor.  Soc.  Ent.  Bosa.."  vii.,  p.  86  (1870). 
fN.B. — All  other  referencea  mentioned  under  the  generic  aynonymy  {anted,  pp. 
259-260)  are  referable  to  tages,] 

Original  description. — Paptlio  Plebeius  tagen.  Alia  denticulatis 
divaricatis  fuscis  obsolete  albo-punctatis.  **  Fn.  Suec,"  1082  ;  Geoff., 
<'  Paris.,"  2,  p.  68,  no.  89.  Habitat  in  Europa.  Similis  P.  malvae^  sed 
magis  fuscus  (Linn^,  Syn,  Nat,,  10th  ed.,  p.  485).  [Papilio  tatjea  alis 
subdenticulatis  divaricatis  fascis  obsolete  albo-punctatis.  Habitat  in 
pratis  rarius.  Descr.  Parvus  prsBcedentis  {malvae)  mag^nitudine. 
Caput  pilosum.  AlaB  fuscfe,  utrinque  adspersae  punctis  albidis  obsoleti's 
{Fauna  Suencae,  2nd  ed.,  p.  286). 

Imago.— 26mm. -d2mm.     Anterior  wings  dull  brown  in  colour;  tlie 
outer  margin  narrowly  darker  ;   a  more  or  less  broken  transverse  band 
of  darker  brown  longitudinal  spots  before,  and  another  similar  one 
beyond,  the  middle;  the  space  between,  and  narrowly  on  either  side  of, 
these  bands,  pale  grey ;  a  row  of  tiny  white  spots  on  the  extreme  outer 
margin ;  two  or  three  other  small  white  costal  dots  quite  close  io^t&ec 
on  the  inner  edge  of  the  outer  (elbowed)  transverse  band  ;    \^^  lt\u%<&^ 
of  the  same  tint  as  the  ground  colour  shaded  with  whit^  \>fk8^7' 
Posterior  wings  of  the  same  tint  as  the  darker  bands  of  the  ^orewiogs; 
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^  i?ow  of  small  white  dots  on  outer  margin  ;  a  wavy  transverse  row  of 
'^^  spots  parallel  with  the  outer  margin,  sometimes  well-developed, 
^  other  times  nearly  ohsolete;  fringes  of  the  same  tint  as  the  hind- 
^***8s,  tipped  externally  with  grey. 

Sexual  dimorphism. — The  sexual  dimorphism  of  this  species  is 
^ost  marked.  Not  only  has  the  S  a  strongly-developed  costal  fold, 
ral^  ^ith  very  specialised  androconia,  the  ?  being  without  this  structu- 
cK  ^^^^ia^jy >  but  the  colour  and  markings  usually  show  distinct  sexual 
^^"^^teristics.  The  ^  costal  fold  of  this  species  has  already  been 
j^^ bribed  (antehy  p.  261).  The  special  androconial  scales  of  this  species 
i>ltt  ^^^^®  ^^®»  liko  hairs,  0'45mm.-0*5mm.  in  length,  0*0045mm.  wide, 
cii^^>  ^ith  a  golden  gloss ;  they  have  rough  uneven   edges,  and  are 

*JUctly  hollow  inside  (AuriviUius). 

V^^   '^.^lATioN. — This  species  exhibits  a  considerable  amount  of  minor 

Sp^^^ion,  nor  is  this  in  any  wise  confined  to  a  difference  between  the 

^Jt^J'^ons  of  the  first  and  second  broods,  although  the  second  brood 

^li^^JP^os  from  southern  Europe  appear  to  be  of  a  much  deeper  brown 

>v5*    tK  ***  *"^^  others  examined.     The  spring  specimens  appear  to  be, 

5^€v^^®    whole,  somewhat  larger  than   the   summer  ones,  although 

^^^g^   exceptions    occur.       The    spring    examples    vary,    however, 

^/^l^^  ^ei»bly    in   the   ground  colour,   some   being  rather  pale  drab- 

^^•^O^"^'    othters  deep   fuscous-blackish,   whilst   the   transverse    bands 

^*j^^Qy  every   intermediate  stage   between   solidly  united   longitudinal 

^if^^i     '    stiretching  for  some   distance  across   the  wing,   to   almost 

C?^      1  ^^^     ofosolescence.      The   most   striking  variation,   however,   is 

C^f'it^    ^^®^^      in    the    median    area,    the    space    between    the    two 

^-  <>^*    '^^osverse  bands  being  sometimes  wholly  filled  up  with  grey 

^iV|V^/  ^o^J^s,   frequently  extending  into  the  outer  and  basal  areas, 

ftj^^  ^  *lio     appearance  of  alternate  dark  and  pale  transverse  bands. 

^A^^«   *^^^^^^  ^^^  ^^  ^^^^^  *^^'  varies  greatly  in  intensity,  being  some- 


^^^  iiirirl       -    ^*    or  continued  famtly  through 

^^t^^  ariS^^^^^*^^-  *^*^®  *  similarly  variable  outer  marginal  row  of  white 

^^^%^eg^       .  ^      :^|a.iiit  indication  of  a  central  band  of  pale  spots,  which 

^^ti^  of  '  A^     fc-n«  best  marked  examples,  an  analogy  with  the  transverse 

fi    ?*^ple8  vj^^^^^*^'"^^  ^^^^^^'     The  undersides  of  British  (and  European) 

iJ^^Otir  rson^*?^    scarcely  at  all;  they  are  of  an  almost  unicolorous  brown 

^^^^ct    sits     ^      -^"^^^  somewhat  brighter,  at  others  duller),  and,  as  the 

ti^^ibited      it^**^,    ^^  ^"^  deflexed,    and    not  with    its   undersides 

w*P*i)  on  the  « .^^^^  *^  seen  that  there  is  no  need  for  pattern  (or  varia- 

^^^^,  var.  »«>„-^  ^^rsurface.  An  exception,  however,  occurs  in  the  eastern 

^*^<ier8ide,  ax:*-^*^'  *°  ^*^^^*^  *  row  of  pale  (whitish)  spots  traverses  the 

?^^ual  reform  »^     ^oirmg  a  conspicuous  character.     Of  the  more  or  leas 

^^^8  that,  in    cr~^^?    ^  *^®  variation  of  this  species,  we  note  that  Kane 

^t^y  markincr^^^"  ^^*y  *°^  Fermanagh,  the  specimens  have  very  distinct 

i?i^h  district    ^^^^^  *^«  forewincrs.     Raynor  observes  that,  in  the  Haze- 

'i'ti^  ooloratiott     ^^  *»ere  the  species  is  abundant,  it  varies  a  good  deal  in 

^  aeop  brown  _  ^^V*    *^®  forewinire  one  example  having  the  forewinga  o! 

fairies  of  whiti^^^^^*^.  with  all  the  pale  markings  suppressed,  except  the 

«i^t    the  oa«t^,^^t^t8  along  the  outer  margin.     Miss  Fountame  aays 

^^rker,  aaa    T^^!^     Europe  and  Asia  Minor  examples  seem  some^^at 

^^^««    variXn^ttern^     Haberhauer  notes  that,     i^  ^ 
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Bilo   mountains,   the  specimens  are   unicolorous,   without    definite 
markings;  whilst  Penther  records  that,  on  the  Grand  Prenj  mountain, 
at  from  800m.  to  1900m.,  very  dark  examples  are  found  from  tiie  middle 
to  the  end  of  July.      Mrs.  NichoU  considers  that  the  form  e^t  Granada 
is  something  very  near  unicolor,  although  she  also  records  crervantss  as 
occurring  in  the  same  neighbourhood.     Lowe  notes  ab.  unicolor,  or  an 
approximate  form,  at  Susa,  described  by  Wheeler  {Butts,  of  Switz,,  p. 
8)    as   *'  ab.    approximuta^    so-called   because  approaching    the   var. 
unicolor'' ;  whilst  Lambillion  (Cat.  des  Pap,  de  la  Belgique,  app.  p.  iv) 
describes  an  ab.  minima  as  being  about  ^*  half  as  small  again  as  the  tyx>e, 
the  wings  darker,  with  the  markings  ill-defined.     Captured  at  Jambes 
(August,  1904),  Den6e  (May  25th,  1904)."     Zeller  observes  that  the 
Carinthian  specimens,  taken  on  the  Prediel  in  May  and  the  first  half 
of  June,  were  decidedly  larger  than  the  German  (Posen)  ones,  but,  as 
those  collected  at  Bruck-on-the-Mur,  in  the  beginning  of  August,  do  not 
differ  much  from  the  latter  in  size,  he  queries  whether  the  second  brood 
in  the  Carinthian  Alps  does  not  consist  of  equally  small  specimens. 
On  examining  the  long  series  in  our  cabinet  from  various  localities,  we 
have  made  the  following  notes :  Spring  examples — (1)  Digne,  April,  1897 : 
<J  s  and  ?  s  with  forewings  very  uniform  drab-brown  ;    the  ?  s  hardly 
greyer  than  the  ^  s ;  the  forewings  fairly  well-marked  ;  two  tnwTi«v^T«i^ 
rows  of  elongated  dark  spots,  one  before  and  one  beyond  the  tnid^<^\  ^oxiv^ 
medially  marked  with  grey ;  white  marginal  dots  well-marked  \   Qostal 
dots  1  to  8 ;  hind  wings  from  unicolorous  to  others  with  fair  t^sransverse 
pale  band ;   marginal  dots  distinct.      (2)  Cannes,  March  a»xid  April, 
1898,  1899,  1908 :   More  uniform  in  drab-brown  tint,  less  mottled  than 
those  from  Digne;  the  ^s  particularly  unicolorous,  with  tshe  trans- 
verse, brown,  lineated  bands  ill-marked  ;  the  $  s  more  distinctly  banded, 
greyish  medially,  and  larger  in  size ;  the  hindwings  particularly  uniform, 
except  in  one  or  two  well-marked  9  s;  the  white  marginal  dots  very  indis- 
tinct in  some  examples,  particularly  on  hindwings;  the  broken -banded  (^  s 
have  a  particular  olceae-VikQ  appearance  ;  one  $  almost  absolutely  uni- 
colorous, excepf  for  a  single  white  costal  dot  (bands,  marginal  dots,  etc., 
obsolete),  colour  quite  sooty-fuscous.     (8)  Draguignan,   May  2nd-6th, 
1905  :  The  largest  in  the  collection,  drab-brown  in  tint,  variable  in  the 
amount  of  transverse  markings ;   the  grey  exceedingly  well-marked  in 
some  $  8 ;   traces  of  double  pale  band  crossing  the  hindwings.     (A) 
Carqueiranne,  1  ^ ,  April  26th,  1905  :  Like  those  from  Cannes.      (5) 
Briinnen,  May,  1902,  2  (^s:    1  3    rather  small,  fuscous- black,  with 
grey  shading  medially,  unicolorous  hindwings  ;  the  other  larger,  almost 
unicolorous  fuscous-black,  with  white  marginal  dots  on  fore-  and  hind- 
wings, nearest  to  the  Pontresina  form.      (6)  Pontresina,  2(^s,   1$, 
July  lst-12th,  1900:  Very  dark  blackish-brown,  the  outer  marginal 
area,  the  two  transverse  bands,  and  basal  blotch,  very  deep  in  tint ;  the 
spaces  between  the  darker  bands  grey,  the  median  area  particularly 
strongly  banded ;  the  row  of  white  marginal  dots  conspicuous  ;  iringes 
of  forewings  with  basal  half  tinged  with  grey ;   hindwings  v^^y  deep 
blackish-brown,  with  conspicuous  row  of  tiny  white  margin&l  dots; 
outer  edge  of  fringes  pale.     (7)  1  (^  ,  Saeterstoen,  June  25th,  1898  :  j 
small,  drab-brown,  almost  unicolorous.    Summer  brood — (1)  Sa^Ay  4  ^  s, 
August,  1897 :  Rather  bright  brown  tending  to  unicolorous,  v*rith  only 
slightly  darker  brown  bands,  and  paler  (almost  ochreous)  speckling. 
(2)  Gresy-sur-Aix,  July,  1898,  August,  1897  :  9  (T  s,  very  Uke  the  Susa 
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examples ;  8  <J  s  deeper  tinted,  darker  brown  markings ;  nearer  the 
Torre  Pellice  specimens.  (8)  Torre  Pellice,  July  25th-8lBt,  1901  : 
^eep  rich  sooty-brown  in  both  sexes ;  8  ^^^  s  and  2  9  s,  inclined  to  uni- 
^^lorous,  with  2  ill-developed  darker  transverse  bands  almost  lost  in 
ground  colour,  no  grey  shading ;  2  ^  s  and  1  $  ,  of  the  same  deep 
^^liginous  tint,  but  with  a  slight  tinge  of  grey  in  the  discal  area  ;  in 
^11,  the  marginal  row  of  white  spots  small  and  conspicuous,  hindwings 
^Jiicolorous  fuliginous-brown ;   2  ^  s  paler  brown,  like  the  examples 


r*  'Uarkings,  sometimes  almost  oDsoieije.  v^i  v>uiuur  oi  uj^ 
^^iid  of  upperside  of  forewings— brown,  grey,  or  slightly  reddish.  (8) 
^^tent  of  inner  line  of  white  dots  on  upperside  of  wing,  varying  from 
I  ^^iigle  spot  on  the  costa  to  a  complete  series.  The  specially  described 
^^''iis  are  as  follows  : — 

i^      1.  around  colour  dark  brownish-black  tinged  with  violet,  and  wide,  greyiali^ 
•<iian  band =ab.  «a&«tta«,  Lamb.       ,    ,,    ,   ^  u     j      *u        *       j     ^ 

^j.^  2.  Dark  black-brown,  with  two  wide  black  transverse  bands;  the  outer  edgea 
*ih  grey ;  the  median  space  reddish  =  var.  (et  ab.)  cervanUs,  Grasl. 
S.  Uniform  blackish-brown  =  var.  {et  ab.)  «mcoi<w.  Frr. 
4.   Very  Jight  grey  in  colour =ab.cl«n*ii,CMadja. 
^o^  S.   arey-^een  ground  colour,  with  distmct  black  and  white  markings =var. 

^>^ .    6.  pZiJ^sr^in  colour,  strongly  marked,  central  fimbria  pale  ;  underside  with 
'e  spots  =  var.  nnina,  Grum-Grsh. 
O*    ^his  tabulation,  however,  is  not  at  all  chajacteristic  of  the  forms 
li/  f^eatGtrm^     and  southwestern  Europe,  and  the  followmg  tabulation 
^^baps   t^tiber  comprises  those  that  have  come  under  our  notice— 

With  transverse  markings  obsolete  =  ta^«,  Linn. 


^ial>-t>j 


Warm 


^*   Biaokisli- 


Of  the 
^rey  scalir^^ 
Out  their  ci^  _ 
£or  the  gr^ey 

a.pproxirci.ei.'l^  ^ 
a,ncL  unuo-bl 


With  ill-developed  transverse  markings  «ab.  aleotdes^ 

D«  ab.  i-  1 

With  well-developed  transverse  markmgssab.  tranf- 

.  With 'Srong*y 'grey  median  area=ab.  variegata,  n,ab. 
rWith    transverse    markings   obsolete  =  ab.  brunnea^ 

wTihrn^eveioped  transverse  markings  «ab.  brvnnea- 

fiTinous-brown-  Witih^ell^developed     transverse     markmgs  «  ab. 

rVnvr^^<^  markings  ob8olete=»b.  imfool^, 
WHh  Ul-developed  transyewe  m»rkiii«8=ab.  m^ffuta. 
wt5Sr'JSi:de;5oi«dtran8y«m«mar)ring8=ab.ntfWa-     . 

-  -«8  noted  in  this  tabulation,  one  often  finds  traces  of  the 
*»«dially,  in  both  the  aico'^,«»d/''«r^f  ^T^f;  ^^- 
*■■  --pinKJ^to  a  marked  grey  band,  and  without  an  mdmation 

ex^tfn^  beyond  the  ia{k  t':»°«;j«^J^t'  h^l  ''^%««^ 
S^ch  a  tab'ulation  as  this  «  «  JJ^'^^*  SeS?^  ^^^ 
to  the  actual  variation,  ana  ie»v«  ^e^t  mthi 
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Of  the  hitherto-described  forms,  we  suspect  wabellae^  Lam  I).,  to  be  a 
modification    of    ab.    suffusa-variegata;  cervantes,    Orasl.,     a    special 
development  of  ab.   suffma-trarvsversay  into   a   local   soatliern    race, 
whilst  clarus,   Carad.,  popoviana,  Nordn.,   and   sinina^  Grum-Grsh., 
appear  to  belong  to  a  paler  race  with  grey  ground  colour  that  should 
precede  our  no.  1,  <* drab-brown,"  in  the  tabulation  above,  and  not 
represented  in   our  western   examples.      Bankes  writes  :     '<In   the 
palest  British  specimen  that  I  have  seen,  taken  by   myself  in   the 
Isle  of  Pur  beck,  on  May  81  st,  1898,  all  the  wings  have  the  ground 
colour  of  a  pale  raw  umber-brown,  with  well-pronounced  series  of 
white  spots;   the  fore  wings  have  a  whitish  median  area,  and  well- 
developed,  dark  raw  umber-brown,  broken  fascice  =  fulva^  n.  ab.     My 
two  darkest  specimens  are,  one  taken  in  the  Isle  of  Purbeck  in  1904, 
and  one  taken  at  Merthyr  Tydfil,  south  Wales,  by  Mr.  G.  Fleming,  in 
1908 ;  these  have  a  blackish-fuscous  ground  colour,  with  well -developed 
transverse  markings  on  the  forewings,  which  also  show  the  median 
area  lightly,  though  somewhat  partially,  suffused  with  pale  grey.     One 
dark  individual  from  Merthyr  Tydfil  has  the  central  area  of  the  fore- 
wings  no  paler  than  the  rest  of  the  wing,  but  in  Dorset  specimens  this 
area  is,  in  my  experience,  invariably  paler,  to  a  greater  or  less  extent." 

The  specially  described  forms,  already  referred  to,  work  out  aa  io\- 
lows : — 

o.  ab.  iaabeOae,  Lamb.,  "  Rev.  Soc.  Ent.  Namur,"  p.  15  (1902) ;  "  Pap.  deBelg.  " 
p.  296  (1902). — Of  the  shape  of  tages,  but  with  the  forewings  a  little  less  an^golated, 
of  a  very  dark  velvety  brownish-black,  with  the  greyish  band  of  the  upper  wings 
veiy  wide,  paler,  and  better  marked  than  in  the  type.  Hindwings  blaclcer  than  in 
tagea,  with  the  white  marginal  points  more  conspicuous  and  better  marked ;  but  its 
best  distinguishing  characteristic  is  the  violet  reflection  on  all  the  win^,  which  is 
truly  remarkable ;  in  tagen^  the  tint  is  ^^reenish.  Fond  d'Arquet — everv  year 
occurs  more  or  less  conomon  ;  examples,  with  the  characters  strongly  marked,  are, 
however,  very  rare  (Lambillion). 

Lambillion  adds  that  N.  tages  is  one  of  the  most  widely  distributed 

species  in  Belgium,  and  one  of  the  least  variable ;  in  someyears,  however, 

near  Namur,  this  new  aberration,  in  which  the  tint  of  the  wings  is 

different  from  that  of  the  type,  is  not  infrequent. 

/3.  var.  cervantea,  Grasl.,  "  Ann.  Soc.  Ent.  Fr.,"  1836,  p.  558,  pi.  xvii.  B  1  2 
(1836) ;  Rbr.,  "  Faun.  And.,"  p.  311  (1837);  "  Cat.  Lep.  And.,"  p.  83  (1858) ;  Bdv 
"  Ind.  Meth.,"  no.  310  (1840) ;  Frr., "  Neu.  Beit.,"  v.,  p.  56,  pi.  417,  fig.  3  (1845) ;  Stand.* 
"  Cat.,"  2nd  ed.,  p.  34  (1871) ;  3rd  ed.,  p.  98  (1901) ;  Ruhl,  "  Pal.  Gross-Schmett.  " 
i.  p.  682  (1895) ;  Tutt,  "Brit.  Butts.,"  p.  121  (1896).— Alia  fusco-eubnigns  ;  anticis, 
in  extreme,  atomis  albia  aspersis,  duabuaque  faaciis  nigria,  transveraia,  siuuatis', 
denticulatia ;  fetaciia  extemia,  aezto  dente  majore ;  hac  faacia  nonnullis  maculis 
cinereia  in  medio  notata ;  poaticia  serie  marginali  maculia,  maculaqne  anbcentrali 
mfnlia,  paulnm  diatinctia.  Very  aimilar  to  tages^  but,  independently  of  the  fact 
that,  in  the  amalleat  individuala,  thia  apeciea  haa  the  two  transverse  banda  wi(3er  than  in 
the  largeat  tagea^  it  alao  differs  in  the  form  of  it«  winga,  which  are  more  elon^tad 
proportionally,  and  of  which  the  anal  angle  ia  less  prolonged,  in  ita  colour,  which 
18  much  darker,  and  by  other  characters,  which  will  be  noticed  in  the  followiiiff 
description :  "  Lea  quatre  ailes  sont  d'un  brun-noir,  lea  sup^rieuree  qui  sont  iin 
peu  plus  obscures,  prindpalement  en  approchant  du  corselet,  sont  saupoudr^es, 
surtout  sur  leur  moiti^  exterieure,  de  petits  atomes  blancs  tr^  d^li^s,  elles  Bont  tra^ 
vers^,  vers  leur  tiers  exteme  par  une  bande  noire  un  peu  8inueuse,fortement  dentelee 
siir  les  bords ;  mais  plus  du  cot^  exterieur,  ou  la  sixi^me  dentelure,  k  partir  de  la 
c6te,  ae  trouve  Stre  la  plua  grande.  Le  milieu  de  la  bande  noire  vis-A-via  cette 
dentelure,  offre  une  petite  tache  orbiculaire  form^  par  les  atomes  dent  j*ai  par]^ 
phis  haut.  On  retrouve  souvent  de  semblables  tachea,  en  face  des  autree  dentelurea 
en  descendant,  mais  moins  distinctes  k  mesure  qu'elles  approchent  du  bas  de  Vaile  '; 
de  mani^re  que  la  bande  semble  form^e  par  une  suite  de  chalnons  noirs,  r^nnis,  et 
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*^^iat  rinterieor  est  gris.  Cette  meme  bande  offre  Bouvent  aupr&s  de  la  c6te,  surtout 
Chez  lea  femelles,  deux  petits  traits  blancs,  longitudinaux,  conti^s,  sitn^s  Tun 
^'i-dessua  de  raatre. 

^©8  atomes  d'un  blanc  ^ „ 

^IP®  autre  bande  moins  distincte  et  qui  _ 

S?  lapproche,  but  le  milieu  de  Vaile,  de  la  premiere,  k  laquelle  elle  s'uiut  quelquefois. 

^-^xtre  lea  deux  bandes  et  k  leur  bases,  on  aperpoit  un  espace  presque  orbiculaire, 


^**ita  noiratres,  plac^  k  leur  oot^  interne,  longe  int^rieupement  la  ligne  noire  qui 
^Pare  la  frange  de  Taile.    Les  ailes  inferieures  ont  une  teinte  un  peu  plus  roussdtre 
]*^^®  lea  sup^rieures ;  leur  surface  ofFre  une  tache  discoidale,  quelquefois  tm  peu 
^  **ul^^  jj',m  gj^g  roussatre,  et  k  peine  distincte  de  la  couleur  du  fond.    On  aperpoit 
l>a^  ?^rie  marginale  de  sept  autres  taches  de  la  mSme  teinte,  dont  la  troisieme,  a 
^e^^v  ^'^  ^"^  ^®  I'aile,  est  plus  61ev^  que  les  autres.      Imm^iatement  au-dessus 
pl^^Wune  de  ces   diverses  taches,   I'aile   en  pr^sente   une    autre,   cun^iforme, 
**^  pbacure  que  le  fond.     La  ligne  noire  qui  separe  la  frange  du  fond  des  ailes 
^^\f  ^^'^^^s.  est  long^e  int^rieurement  par  une  suite  de  points  d'un  gris  roussStre, 
^^^jj*pparent8,  dont  souvent  on  ne  distingue  bien  que  les  trois  plus  ext^rieurs.      I« 
^^^t^^s  est  entierement  d'un  gris  roussatre.      La  bande  exteme  des  premieres  ailes 
^fkj!^P}^c6e  par  one  serie  tree  recourb^  int^rieurement  aupres  de  la  c6te,  de  traits 
P^S^^dinavLK,    larges,   brun&tres,  dont  le  septieme  et  le  huitieme   reproduisent, 
iT  ^^  #  ®'  ^  tache  blanch&tre  de  la  bande  de  la  surface  oppos^.      Les  secondes  ailea, 
/  ^<^  *^te  pres,  offrent  le  meme  dessin  qu'en  dessus.     Le  corselet  et  I'abdomen,  d'un 


bande  de  la  surface  oppos^.      Les  secondes  ailes, 

_^ iessin  qu'en  dessus.     Le  corselet  et  I'abdomen,  d'un 

^;^^"^o/r  en  dessus,  avec  un  reflet  roussfitre,  sont  d'un  gris  rouss&tre  en-dessous. 
J  ^<w^/pes  ont  la  forme  de  ceux  de  tages,  mais  leur  dessus  est  brun,  et  leur  dessous 
,^«^  *Tis     csoxidr^,  ainsi  que  les  poils  du  thorax.      I^s  sourcils  sont  noirs;    lea 


^^^>^«7j3    iaibl^    tribuVdTma  reconnaissance  pour  les  moments  agreables  que' me 

^j?  J^^  o/ia<j»xc5  ann^  son  ceuvre  immortelle,  que  j'ai  le  bonheur  de  pouvoir  lire  dans 

^^^^^pFG  iaxi/^Tue.     J  ai  trouve  d'abord  une  femelle  de  cette  espfece,  le  26  de  mai ; 

^^^.Jo/ait     s-ax-    les  collines  qui  fonnent  la  base  de  hi  Sierra-Nevada.     Dans  la 

ii    f£r^^  ^^ix^^^tine  du  mois  de  juin,  nous  en  avons  pris  plusieurs  autres  individus,  M 

t     ^W^'^'"  ^R«xar»Jb«r  et  moi,  sur  les  naontagnes  d'Alfakar  ;  elle  n'eat  pas  commune,  et 

K^^'ifC  ^'^  ^^    -^^   xToncontrer  fralche,  car  elle  vole  avec  unegrande  rapidity,  et  presque 

•^^^J^ors  »^«   «,ile«  sont  dtehirees.      Kile  aime  beaucoup  a  se  poser  dans  les  chemms 

v:;^»X>jJf    9«J    s«:k-     les   clairi^res  pierreuses  des  montagnes.      Sa  larve  ne  m'est  pas 

^  n  ^e-    iVoT^  . 1^  femelle  differe  peu  du  male  ;  son  abdomen  est  plus  gros,  et  eUe  est 

^Oj^^*!  pJias   ofc»»crtu-e;   les  deux  petite  traits  blancs  du  sommet  de  la  bande  exteme 
^**f^l  J^   /  ^P>I>«-:r»e:Kit8,  et  les  taches  arises  aui  sont  plac^  sur  cette  meme  bande  sont 
-*quefo,«tt.^«u^  Writes  (GraslinJ.         ^ 

Oli    ^^}^^iT2^r^Mr  aiagnoses  {Cat.^  grd  ed.,  p.  9^)  this  aberration  as  "paullo 
^otfa'^?^>'''     ^^is     anterioribus  nonnunquam  griseo-inspersis."     Rambur 
^^Oinarn    ''     ^f^^-^y*'  ^nd.,  p.  83)  that  **  this  insect  is  very  near  N.  tagen, 
^Hq  wW^  ^    ^  »  *  tie  larger,  of  a  browner  tint,  particularly  at  the  bases  of 
When  th^u.'     *^  Y^    **ie  forewings  the  little  white  points  on  the  costal  edge, 
«^loofft  whi^if*^^  ^^»  appear  to  be  placed  less  obhquely,  whilst  the  whitiBh 
^vidi-  Dost^^-      ^^"^^^  the  fringe  tend  to  unite  and  form  a  hne,  which  is 
>va.w  lalu^t^^^y^  so  that  the  brown  band,  of  which  the  edge  is  more 
^<*JJ  •  t he  \ V^  V^    ^a.rther  from  the  margin  in  this  part  of  the  wmg  than  in 
a.lVnostbrok^^^^**^^''  band  is  not  so  wide,  is  less  regular,  and  appears 
^ore  poiate^       _^^  i*s  anterior  third;  it  is  formed  of  black  streaks,  otten 

are  mivk^a^^fi^^^  outer  side,  and  of  ^^^^^^.'^rnfell  ?J^^^^^« 
appears  les3  M  ^^*^  ^"^^^^  ^^i^^r  grey  spots  ;  the  band^  n^a^^^^^  the  ba«« 
e:lJe,8ottia.t\VV*^  on  its  internal,  and  »  ^^^^^f  .^^^^"^^^^^^^^ 

^*     leaves  posteriorly,  between  it  and  the  preceding,  ^  ^^^^  ^ 
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Xiliii-ope  and     .A^sia  Minor  as  »   constant  aberration  of  the  summer  brood,  and  is 
certainly  auficicnatly  distinct  to  be  called  ab.  elarua  (Caradja). 

Without    fitotual  examples  one  can  hardly  tell  what  this  aberration 

is,  from  the  <3. ascription  "  very  light  grey  in  colour,"  exactly  resembling 

*•  two  rema»irlia.bly   pale   specimens  from  Amasia"      Is   the   ground 

colour  grey,      or  is  the   grey  due  to  surface   scaling?      It   appears, 

hiowever,  to      1>©  possibly  an  aberrative  form  leading  up  to  the  eastern 

-    sznina,     Q-r.-Grsh.  (see  t/j/'*a). 
var. 


(1901>.  ,  1j^P??^«^^^W8,  Stand.,  "Cat.,"  2nd  ed.,  p.  34  (1871).— Alse  integrse,  ciliia 
iinznaon^^,  Uxicitjo  inter  costas  expresse  albo-punctato,  macul£e  fascioe  mediae  alarum 
jposteno  sxi^>:,-^  et  subtna  minutae,  distinctae  et  separatee,  cilia  alarum  anteriorum. 

£^,gco-cwrea      rx>stieriorum  albida.     This  insect  belongs  to  the  tages  section  but, 
d lifers  iTo     ^^a^    STOcies.    The  ground  colour  is  a  dark  grey-green,  not  grey-brown, 
a,H  i»  -    ^Ta^^^      ^®  ^^^^  ^^  ^^ite  areas  sharply  distinct.    The  fringes  of  tho 
forewngs  are   d^x-lc  grey  above,  those  of  the  hindwings  pure  white.     The  small  but 
^very  ciis  ^X>^ts  on  the  edge  of  the  wings  are  limited  by  a  deep  black  line  on  tho 

outsit®  »       o-rTT^       ^^*  s^\»  on  the  underside  lie  in  an  area  of  a  very  uniform  dark: 
€^^^^Nor^^^^^^^  colour.     In  the  neighbourhood  of  Kjachta,  captured  by  Herr 

^^  h  ^ti?^  *^  unites  this  variety  with  the  sinina  of  Grum-Grshimailo, 
^Itboug  lT^^  latter  notes  nothing  of  the  grey-green  ground  colouir 
'&t»tGo.  }^ J^^^     <5liaracteri8tic   of  this   form.      For   the   convenience   oC 


g,t Indents  ^  ^a^ve  kept  the  two  descriptions  separate.  Staudinger  gives 
tfcie  ^^^ilz^^*^  <iiatribution  of  popoviana  and  sinina  as  "Dahuria  (soutbi- 
e«ts*    ouor*?*-^'       Amurland,   North   China,    Asia  Minor   (v.),   eastern 


^'   T^hiif«^f  ""^^^  Gr.-Gr.,  "Hor.  Soc.  Ent.  Ross.,"  xxv.,  p.  461  (1890-91) ;  Leeclx, 

I3tit^-.rcat    *  »     -f*-  661  (1892).   Popoma^m,  Alph.,  "  Iris,"  vii.,  p.  303,  in  part  (1894:>; 

^ti*^^''^tomati       "^^"^  edi  P-  98,  in  paH  ^1901).— Alis  supra  et  subtus  pallidionbfixs. 


fjrfi^^^       «j^^^*»      xckaculis  submarginalibus  albis,  ceteris  distinctissimis.      J^imbrAj 
^jmilt^  P       ^.       ^-         In  montibus  ad  Dongar  Aschen  detectus  (Grum-Grshiinailo). 

Ac^^^^^^S-      to  Staudinger  (Cat.,  8rd  ed.,  p.  98)  this  is  the  same  a.s 
^///'^'^^'r'         ^^""^m.,  but  Grum-Grshimailo   notes  nothing  concerning- 
fctJ^     ^"^       S^^*^     colour  stated  to  be  characteristic  of  popoviana  (see 
si'P^^^'    libi^^^^^^^S:^'  diagnoses  it  {pp.  cii,)  as:    "Alis  panctis  ante- 
.^xx^^^^^\\r^^     ^Ibis  distinctissimis;    alis  posterioribus  ciliis  albicanti- 
P^^/'     .^  P*^^^e.ky  notes  (7m,  vii.,  p.  808)  that  "this  form  has  been 
^aU^^    ^'^to  ^*^*^*^^s  ^y  Grum-Grshimailo  in  the  Sinian  Alps,  where  ifc 
\yp^^^  unfc"^^^*'^®  ^^^  *yP®-     ^^  ^^  ^^"^^  ^^^^y  ^  ^  aberration  in 
^X^j.^^  'f\  ^^^^^^i  and  he  has,  he  says,  before  him,  a  very  large  and 
^    ^a*^^!^    .?      ^^^    this  form,  taken  in  Borjom,  in  Transcaucasia.     It  la 
^o^**^i^nfv  ^^®  specimens  from  Amurland,  as  well  as  those  frona. 

:P^iar    ^l-n^J*  .*^^ferred  to  by  Staudinger  {Rom.  MSm.  Lep.,  vi.,  p.  219> 
^  it»*?.  "^^^^te  between  the  type  and  var.  popoviana."     At  least  the 
'^^'^10'  -^^^^  ^^ctmples  would  appear  to  belong  to  ab.  clarus,  Car.  {supra) . 
A^    ^di^^^^^bys  {op.  cit.) :  **  According  to  Bremer,  Radde  found  thia 
^^   ^iee  p'^^^^  Bchilka  and  the  Amur,  where  it  is  evidently  local  and  rare^ 
-0P   -.^  d^^^'v^ired  the  insect  sparingly  in  China,  and  these  specimens  are 
J^^y    d^^^^^^t    from  the  European  examples,  in   that   they  have  a 
V^^^-^pic^^^^   i*ow  of  white  spots  on  the  underside.     In  specimens  frona 
0^10,  >li^^^  ^hese  spots  already  appear  to  show  distinctly."  Leech  says 
^^   f.  t^^^  ^^«-th  Chinese  examples,  mentioned  by  Staudinger,  appear 
-tlo^    gr^®  ,^^*h   the  var.  sinina,  as  described  by  Grum-Grshimailo,  the 
t>o    z^^  col^^ctor  having  sent  him  specimens  for  comparison. 
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EooLAYiNo. — On  June  drd,  1905, 1  spent  some  time  in  watching 
the  $  s  of  this  species  deposit  their  eggs,  in  a  rough  field  outside 
Hazeleigh  Wood.  One  specimen,  particularly  noted  at  about  12.80 
(noon),  fluttered  low  among  the  grass,  settling  from  time  to  time  0b 
the  flower-shoots  of  the  hairy-leaved  Lotus  uliginosua.  I  did  not  notice 
her  settling  even  once  on  the  ordinary  smooth  form  of  the  plant. 
Each  time  she  alighted  she  deposited  a  single  egg  at  the  base  of  a  leaf 
on  its  upper  surface,  squirming  her  body  all  round  the  flower-head, 
apparently  with  a  view  to  discovering  exactly  the  proper  spot  on 
which  to  oviposit.  She  displayed  no  timidity,  but  flitted  along  with 
the  greatest  unconcern.  On  June  18th  another  $  was  obser\xd,  ai 
4.80  p.m.,  ovipositing  on  the  ordinary  Lotus  comiculatus,  in  a  field 
where  L,  uliginosus  does  not  grow,  thus  proving  that,  in  all  proba- 
bility, this  species  feeds  on  both  plants  (Bay nor).  The  egg  is 
apparently  laid  on  the  upper  surface  of  a  leaf  of  Lotus  uligi'nosus  and 
L,  comiculatus,  being  fairly  conspicuous  after  it  has  been  laid  a  few 
hours,  owing  to  the  colour  changing  to  a  deep  orange,  recaUing  rather 
the  tint  and  general  appearance  of  the  egg  of  Euchloe  cardamines.  It 
is  laid  on  the  very  young  leaflets  towards  the  end  of  a  growing  point, 
and  is  placed  either  on  the  upper-  or  undersurface  of  the  leaf,  where, 
in  spite  of  its  conspicuous  coloration,  the  folding  of  the  leaf  makes  it 
somewhat  difiicult  to  see  without  a  detailed  search  (Tutt,  June  2nd, 
1905).  Buckler  says:  ''The  pale,  greenish,  pellucid  eggs  are  deposited 
on  the  leaflets  of  Lotus  cortiiculatus.*'  We  have  never  seen  green  eggs 
of  this  species. 

Ovum. — Pale  yellow  when  laid,  they  soon  become  bright  orange. 
When  ready  to  emerge  are  greyer,  with  the  black  larval  head  shining 
through  at  top.   In  shape  and  sculpturing  they  have  much  in  common 
with  Yanessid  eggs,  and  are  half-way  between  domed  and  sugar-loaf  in 
outline.     They  look  taller  than  wide,  but  are  not  so,  the  width  being 
0'6mm.,  the  height  0'54mm.  This  is  owing  to  the  tapering  upwards,  but 
partly,  perhaps,  to  the  fact  that  the  width  includes  the  ribs,  which  are 
high,  and  raised  on  a  higher  level  than  the  hollows  between  them,  in  fact, 
if  the  width  be  taken  across  at  the  bottom  of  two  hollows,  it  is  almost 
the  same  as  the  height.     The  egg  is  widest  about  one-third  up,  thence 
it  narrows  a  little  downwards  and  tapers  upwards,  but  is  still  nearly 
0'4mm.  wide  very  near  the  top,  which  is  rather  flat.     The  ribs  are  ten 
in  some,  eleven  in  other,  specimens  (ten  counted  in  two,  and  eleven  in 
three  eggs),  are  very  high  and  bold,  almost  like  a  piece  set  on  the 
surface,  0*04mm.  wide  and  0'04mm.  high ;    seen  in  profile  it  looks 
beaded  along  the  top  (a  bead  to  each  secondary  rib),  the  bead  being 
formed  by  a  thickened  arched  margin,   with  a  more  transparent 
portion  beneath  ;  very  transparent  between  the  secondary  ribs,  so  that 
a  rib,  taken  sideways  in  a  proper  light,  looks  like  a  series  of  arches. 
They  stand  out  even  more  prominently  round  the  top;  they  do  not, 
however,  continue  so   boldly  as  a  ring  round  the  micropylar  area, 
which  is  not  very  definitely  marked  off  by  a  lower  ribbing ;  it  is  about 
0*14mm.  across.     The  ten  or  eleven  ribs  diminish  to  about  seven  at 
lop  by  joining  or  stopping  short.     The  secondary  (transverse)  ribs  are 
well-marked,  one  opposite  each  *•  bead  "  of  vertical  ribs,  and  about 
0'02mm.  apart ;  the  hollows  in  which  they  lie  are  actually  concave 
from  side  to  side  (Chapman,  June  17th,  1905).     The  egg  is  somewhat 
dome-shaped,  inclined,  however,  to  conical  in  outline,  being  somewhil 
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ruore  than  e^  biemispbere,  the  height  a  little  less  than  the  diameter,  the 
b&se  Bome^^^liat  rounded  at  the  edges  to  the  front  of  attachment,  the 
apex  BOQuo^^l^at  depressed ;  pale  yellow  in  colour,  somewhat  paler 
cm  the  projecting  parts  of  the  vertical  ribs  when  first  laid,  but  quickly 
c^BXiging  to  afc  rich  orange  tint.  It  is  conspicuously  ribbed  from  base 
to  shouldeir  l>y  thirteen  clearly  defined,  rough-edged,  vertical  ridges, 
'^'^liich  are  ^r^^uced  to  seven  from  the  shoulder  to  the  edge  of  micro- 
pylar  are&,  ^nd  fade  somewhat  towards  the  base.  These  ribs  are 
cronmated  ^cid  glassy  in  appearance,  whitish-yellow  in  colour,  owing 
ta  renecte<i  ligtit,  and  look  quite  pale  against  the  deep  orange  tint  of 
the  Bgg;  thk^  ribs  are  all  equally  well-developed,  the  six  ribs  that  stop 
short  not  r^.iling  gradually,  but  being  cut  off  sharply  at  point  of 
^^-'^t?*       -^  *  '^^^  seven  ribs,  continued  to  micropylar  area,  form  a 

slifir*^*v  "^a-^^s^cl  rounded  rim  around  latter,  which  is  slightly  depressed  ; 
the     Mi*^''^I>yl«.r  cells  are   circularly   placed    around   a   barely- raised. 
iriioropylar  ci^i^tre,  the  cells  decreasing  in  size  from  without  to  centre. 
TtkG  surtao^  .^^^  the  shell  is  shiny,  and  there  is  a  distinct  trace  of  a  fino 
transverse    '"ilafcing  between  the  vertical  ribs,  from  base  to  micropylc^ir 
»re»-     ,  ^^    "^^iciicropyle  appears  to  form  a  tiny  button  at  the  base  of  t\x^ 
^pic^  aepr-^ssion  (Tutt,  June  2nd,  1906). 

^^^     ^^"^  LARVA. — The  newly-hatched  larvsB  leave  the  eggs  abo^JLt* 
*^^^      f    /^^^^^   June,  and  form  little  caves  by  drawing  together  thr^^ 
lo«t^®"^  ^L^^^*^****  <^omiculatn$  with  glistening  silken  threads,  each  ca.^v^ 
\yei^S  J^*^^     tfc^r  the  two  outer  leaflets  being  drawn  almost  close  togetli.^:Kr 
(lea*^^^^  ^"^  w^^^  enough  for  the  ejection  of  frass),  the  middle  one  beii^g^ 
Yyetxt  oyer  t  tfc^,^^  m^^  ^  curved  roof,  so  that  the  cave  passes  easily  for     si. 
i^ot   ^^^       ^^^^jp«^nded  leaf.    In  these  they  live,  abandoning  them   suia^L 
^otJS*^^^  ^^S"      newer  ones  when  needed,  the  young  lan'ae  meantirxx^ 
fee^i**^^.^      t^lxe  inner  surface  of  the  leaflets.      They  feed  and  g:rc»7%r 
f^ifly  '^P^^l^r,  eating  away  the  whole  thickness  of  the  leaflets  form  in 
Ijljoi^   ^^  ®^>      ctnd,  so  soon  as  their  ravages  expose  their  bodies,   t\x^ 
^gXiO^^  ^ai  **^^    form  new  habitations,  the  change  always  taking  place 
jii^^^^Vvfft  ^^^^^     and  deliberately.      Throughout  July  they  continue 
Y^iiXe^   *r®^^^lAres,  and  early  in  August  are  fullfed,  when  they  spin 
^jlljen  '^yP^^xxa^ulum,  within  which  they  pass  the  winter,  resting  quietl 
^jitil  eany-     ./V;pril  (Buckler).     Chapman  observes  that  the  very  youxi 
l^irV^  naaKo    ^   small  nest  between  several  young  leaflets,  sometimes  3 
£^vr   ^      w^*     ^^vhich  they  spin  firmly  together;  in  the  8rd  instar  tti 
iflfcrV^/^^    ^     ^-   nest  of  small  leaves,  little  larger  than  themselves,  linia^ 
-  ^   vin^^^  ^^^y^^v  close  carpet  of  silk.     At  all  stages  the  larvae  jerk  tt^ 
i^pC^^  •?jjL^i  stance.     Sich  observes  (in  litt.)  that  he  received,  on  JuX^ 
^5th».  ^^^^»      several  larva  from  Dr.  Chapman.      They  were  in,  c>i^ 
^t^ri^  *^5^*     *tie  third  stadium,  and  feeding  up  well  on  Lotus  com^^ 
^  fl^^^*^'  fc  ^A^^y  were,  at  first,  kept  in  a  tin  box  with  sprays  of  tti^ 
^^lyO^V^^/     ^Ut  as  they  did  not  appear  to  exactly  flourish,  be  placocj, 
^Cfxx&  ^^^^\  in  a  bottle  with  water,  putting  the  whole  in  a  soda-wafc-e^r 
^^,j^bl^'>  ^^tih  the  larvflB  on  the  plants,  and  covering  the  mouth  of  tHe^ 
^10^^  ^f      •  ^*^U8lin.     In  this  manner  they  fed  up  well.     Having  sona^ 
^•fft^  ^^^    obtaining  a  good  supply  of  L.  cornkulatus,  the  smalle^r 

3,  g^^^'^Uy  smoother  species,  he  tried  the  larv»  with  L.  uliginosu^^ 
^T^^  ^^^^  ^P>^ys  of  which  were  more  convenient  to  keep  in  water^ 
^y^ie  *®y  *Ook  to  easily,  and  later  ate  it  in  preference  to  the  smalleir 
^*r^i00'     ^nce  the  caterpillars  were  tried  with  Trifolitim  reptns,  bufc 
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they  would  not  touch  it.  When  feeding  they  never  ate  the  flowers  of 
the  Lotus  even  when  very  hungry,  but  only  the  leaves,  and  the  softer 
parts  of  the  leaf-stalks.  The  larvse  were  very  inactive  and  could  only 
be  induced  to  move  by  touching  the  claspers  with  a  moistened  artist's 
brush.  By  this  means  they  were  transferred  to  fresh  supplies  of  food. 
They  generally  bit  savagely  at  the  brush,  but  this  was  the  only  means 
of  defence  they  ever  adopted.  They  never  everted  the  chin-gland. 
When  placed  on  the  fresh  food  they  often  ate  a  portion  of  a  leaflet 
before  spinning  a  new  tent,  but  they  always  appeared  very  anxious  to 
get  under  cover.  The  tent  is  made  by  drawing  the  three  leaflets  of  a 
Lotus  leaf  together  and  fastening  the  edges  with  very  strong  silkeo 
strands.  In  the  fourth  and  fifth  stadia,  and,  perhaps  also  in  the 
earlier  stadia,  the  larva  spins  a  silken  platform  on  which  it  rests. 
This  platform  is  not  always  on  the  floor  of  the  tent,  but  sometimes 
on  the  ceiling.  They  always  undergo  ecdysis  in  the  tent,  and,  as 
Sich  does  not  remember  to  have  seen  a  cast  skin  (though  many  cast 
heads),  he  thinks  the  larvae  must  eat  the  old  skin.  In  the  fifth 
stadium  they  are  too  large  to  be  effectually  covered  by  one  [Mu$ 
leaf,  and  they  therefore  make  use  of  the  leaflets  of  two  or  more  leaves, 
forming  a  kind  of  ball  of  leaflets.  It  is  astonishing  how  well 
these  caterpillars  are  hidden.  Their  soft  green  colour,  as  well  as 
their  plump  shape,  adds  much  to  their  powers  of  concealment  when 
living  among  the  Lotus  leaves.  It  is  not  always  easy  to  see  a  larva 
when  one  knows  that  it  is  on  a  certain  piece  of  the  plant,  and  one  fancies 
that,  if  it  were  of  the  ordinary  cylindrical  shape,  it  would  be  much  more 
easily  seen  among  the  obovate  leaflets  of  the  Lotus.  The  larvsB  r^st  in 
the  tent  with  the  head  curved  round  to  one  side  (either  side),  and,  if 
disturbed,  they  tuck  the  head  against  the  8rd  abdominal  segment.  In 
feeding,  they  stretch  out  of  the  tent  only  so  far  as  is  necessary  to  reach 
the  leaves  around.  They  keep  the  tent  beautifully  clean,  shooting 
their  excrement;  far  away.  One  larva,  noticed  doing  this,  shot  the 
pellet  on  to  a  window-pane  thirteen  inches  away  with  such  force  that 
the  pellet  rebounded  some  inches.  The  pellets  always  seemed  to  be  dry 
when  excreted,  and  are  caught  on  the  teeth  of  the  anal  comb  preparatory 
to  being  shot  off.  On  July  2Hrd,  all  but  two  larvsB  were  in  the  fourth 
instar,  and  three  days  later  the  most  forward  specimen  had  entered  the 
fifth  and  final  larval  stadium,  which  most  of  them  reached  by  August 
1st.  Two  of  them  noticed  on  August  6th,  had  grown  very  large  and 
very  stout,  but  were  still  quite  green  in  colour.  Ten  days  later  the 
larvae  began  to  lose  their  green  tint,  getting  brownish,  and  the  spiracles 
became  very  dark.  At  the  same  time  they  began  to  shrink  in  bulk, 
becoming  more  wrinkled  and  only  ate  very  sparingly.  A  few  days  later 
the  larvae  were  returned  to  Dr.  Chapman  (Sich).  A  larva  kept  by  Buckler, 
left  its  hybernaculum  at  this  time  to  make  another  retreat  and  then 
died  ;  but  it  does  not  appear  to  be  usual  for  the  larva  to  leave  the  plant 
to  spin  a  puparium,  the  hybernaculum  generally  serving  for  a  puparium 
in  nature.  Chapman  observes  that,  for  hybernation,  the  larva  likes  to  go 
to  some  distance  from  its  foodplant,  and  selects  a  fairly  dry  place,  prob- 
ably amongst  dead  leaves,  dry  grass,  or,  where  available,  under  stones. 
Of  the  larvae  under  observation,  some  spun  together  dead  leaves,  others 
muslin,  some  paper,  and  one  or  two  that  escaped  were  found  in  odd  corners, 
generally  disturbed  in  discovery,  but  one  had  found  a  bit  of  dead  leaf, 
and  a  bit  of  paper  and  drew  them  together.     In  all  cases  they  appear  to 
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%     to  get  the  material  to  form  a  complete  enclosure,  so  that  only 

t^.^ges  have  to  be  held  together,  but  it  must  often  happen,  naturally, 

4^^  .t^ey  fail  in  this,  as  they  are  perfectly  prepared  to  close  in  the 

^Xh^l^^cy  with  a  web  of  silk ;  one  or  two  escaped  larvsB  had  used  this 

.Hop^^^>  and  two  that  were  in  pill-boxes  spun  in  an  angle,  and  the 

^s  Qj  ^  enclosure  from  bottom  to  side  of  pill-box  was  made  of  silk.    This 

^Pt  ^'^pecial  pattern,  being  a  network  of  which  the  bits  are  very  dense, 

J^ti^v  j'8  full  of  more  or  less  circular  holes  of  various  sizes.      Unless 

^0(^^d  in  some  way,  the  larva  pupates  in  spring  in  its  hybernating 

L 
•  .."^A^VA. — First  instar  (newly-hatched)  :   Rich  red -brown  in  colour, 

^ti  blsick  head  and  prothoracic  plate.      [Comparing  it  with  Scudder's 

figures     {Butt,  New  EngLy  pi.  Ixxiii),  it  agrees  in  form  with  fig.   2 

(Thanans  lucilius)^  and  in  the  hairs,  etc.,  of   the  prothorax,  but  the 

plate  is   black.     The  head  agrees  very  closely  with  fig.  8  (Epargyreus 

titynis)  as  to  sculpturing  and  hairs  ;   the  hairs  of  the  meso-  and  meta- 

tborax  and  of  the  abdominal  segments  also  agree  very  closely  with  fig. 

8,  \i  "we  suppose  tubercle  iii  to  be  omitted  in  fig.  8,  on  a  dorsal  view 

like  tliis,  it  is  to  be  detected  with  difficulty.      In  tages  also,  on  the  9th 

abdominal  segment,  the  posterior  dorsal  hair  is  a  short  club,  like  the 

other,  not  a  bristle,  and  iii  is  present,  but  not  iv ;  on  the  10th  abdominal 

are  two  clubs  and  two  bristles  on  either  side.]     l*7mm.  long.     Head 

black,  minutely  pitted,  with  fine  minute  clubbed  solitary  hairs  at  usual 

sites  of  tubercles ;  8  on  either  side,  regularly  disposed,  being  easily 

visible  on  dorsal  view.   The  prothorax  is  divided  into  several  subsegment  s ; 

the  1st  has  two  dorsal  (equally  spaced)  hairs  on  either  side,  the  2nd 

subsegment  with  no  hair  behind  middle  one,  the  8rd  with  a  hair  behind 

outer  one  of  1  st ;  behind  these  subsegments  is  a  subsegment  without  any 

hairs ;  the  prothoracic  plate  has  four  hairs  on  each  side,  two  in  line  with 

i,  and  two  with  ii ;   the  plate  is  divided  into  three  transverse  pieces, 

and  hairs  are,  inner  on  the  1st  and  2nd,  and  outer  on  the  1st  and  8rd  ; 

lower  down  is  a  bristle.      The  meso-  and  metatborax  have  each  two 

(equally  spaced)  hairs  on  either  side  of  dorsum  of  the  2nd  subsegment, 

also  one  marginal  hair;  one  subsegment  being  in  front  of  this  and  two 

behind,  without  hairs.     The  abdominal  segments  are  divided  into  6 

subsegments,  of  which  the  first  is  the  largest,  and  unites  with  the 

second  at  about  the  level  of  iii ;  the  rest  go  down  to  the  lateral  flange ; 

the  1st  subsegment  carries  tubercle  i,  the  drd  carries  ii,  whilst  iii  and 

the  spiracle  below  it  are  in  about  the  line  of  division  between  the  1st 

and  2nd  subsegments,  wbich  (as  just  noted)  fails  at  this  level ;   below 

the  spiracle  is  a  faint  flange,  then  a  more  marked  one  carrying  iv  and 

V,  the  latter  fractionally  the  higher,  and  close  to  front  of  segment ;  the 

"9th  abdominal  segment  shows  two  subsegments,  the  1st  carrying  the 

setae  of  i  (?),  the  2nd,  ii  and  iii  (?),  and  a  lower  one  v  (?)  where  the 

subsegmentation  ceases  ;   the  10th  abdominal  carries  one  clubbed  hair 

dorsally,  one  laterally,  with  three  marginal  (ordinary)  hairs  on  each 

side,  behind,  on  the  flange.     Seen  from  above,  the  setaB  arising  from 

iv  and  v  form  a  fairly  regular  marginal  row  round  the  larva.     The 

hairs  arising  from  all  these  abdominal  tubercles  are  really  short  glassy 

clubs  {see  pi.  vi.,  fig.  1)  ;  the  little  clubs  seem  wrinkled  at  their  thick 

ends,  they  are  only  a  few  times  longer  than  thick,  except  those  on 

iv  and  v  which  are  longer,   perhaps  0*02mm.   long,  and   are  more 

definitely  knobbed  hairs.     They  average  about  three  times  as  long  as 


NISONIADEB   UOB8.  275 

prothorax  cbv« — one  in  the  centre  of  each  aide  plate  (which  is  of  same 
colour  as  irost  of  larva,  but  differently  Boulptured),  one  in  front  of  (and 
*  ^^  ^P^'^^'^sle,  one  below  (and  in  front  oQ  spiracle ;  the  mesothorax 
lias  the  two  la^t  desorihed  of  these ;  the  metathorax  has  a  dorsal  one 
also,  and  ^n.  additional  one  behind  the  second.  On  the  abdominal 
segrments  tb^  lentioles  are  the  same,  but  the  2nd  is  often  wanting,  and 
^Sr.         f K  ^^d  2nd  abdominal  segments   are  two  large  ones,   one 

Above    trie        other,    lower    down,    and    in    line    with    the    spiracle. 
//^   ^™^o»^      ^"^  ^^  trumpet-shaped,  as  in  pupa  of  Chrysophanus 
^^l^h'of  h      ^^™*^)-      ^"^^^  *'w'«^   (full-grown):    Length    12mm.; 
^^7'^  i^^r^  o  ^^^  l-Vmm.     Head  very  large,  suture  deep.     Colour  blacky 
"**"  •      d  hn  *^  gr^^igjj  gp^^g  ^^  ^^^  ^^^^    ^j^^  ^^^  jg  covered  with 

"■^J?®  ®^   ^^^     ridges,  forming  cells  of  very  irregular  shape.     In  each 

^^        inff  a    ^^^^^*    ^^  ®^®°  three,  small,  black  tubercles  are  present,  eacli 
^ff^-  /Ifli^  ^^**   ^^^^  ^"^^^  1^^^^  ^°  °^®  si^®  *^^  serrated,  or  perhapSr 
H  loncT*  "^^^  ^  plumose,  on  the  other.   On  the  head  are  also  several 
f^^^v  tub^^*^^   stouter  sets,  ending  in  a  sharp  point,  and  rising  from. 
largro         1  J^^"*^s.     Prothorax  narrower  than  the  head,  and  consists  o€ 
*9^?^Cj  ^,^*^erxiQents.      The  prothoracic  shield  not  very  conspicuous,. 
^^^  i^Q  two   ^^    laiediodorsal  line,  and  also  by  a  transverse  crease.      Xfc 
^5*"^  -    „  ^  ^^^^H^k-botdered  circular  lenticles  and  numerous  warts,  eacsfa. 

^^^iMilafc^i^^®y"^^^^°8^  ^'*»  expanded  into  a  cup  at  the  apex,  with,    sh 

.  ^iatS^         I^P^gj       3^1^^  ^^^    gj^j^j^  jg  another    lentide,   ana 

iuara^^^^^^^     fcelow  this  is  a  wart,  which  bears  a  very  long  hair-lik^ 

^^      very  la»^!^  •>•     Below  the  wart  lies  a  third  lenticle,  and  behind  tliit 

t**^  i^o-isar  ^^^  ^^^^  ochreous-brown  spiracle.   Between  the  spiracle  arx<5 

^Ixe  *r*^ghiiii*^^**^*^ lenticle.  The lenticlesof  this specieshave a rai8ed,dooi> 

^^^^v'remir^^^  ^'^®''»  ^^^^  apparently  a  flat  diaphragm-like  plate  belo^w- 

^^^  cover- 1^1        *^®  observer  exactly  of  a  microscopical  shellac  cell,  ^wit^l 

***  v»flo«mei^^^^^®  ^^  position.      The  meso-  and  metathorax  have  fo\x 

^^OBOg^  ^^     ^-      jjjje  mesothorax  is  furnished  with  a  lenticle  on    tk^ 

doi^     thir^     ^^iir  from  the  mediodorsal  line,  a  lateral  lenticle  below  tbi^^ 

t^ti^  ,-vloni;^    ^^^  ^^^  flange.     Behind  the  lateral  lenticle  is  a  wart  witl^ 

^  ^^tand  l^  *^^ir  (seta).   The  metathorax  is  similarly  furnished,  but  tl^^ 

-v^^^.     nlaoa    ^~^S^  hair  (seta)  are  absent,  and  a  second  lateral  lenticle  tak^^ 

tt^^^^JaYiin^  -S?  *^**  there  are  two  lateral  lenticles  on  the  naetathora^ 

cpt^^  ^^  2rk^  ^  other,  and  below  these  the  lenticle  on  the  flange.     Tl^^ 

J.0*  *tbe  t^    ^^\xlominal  segments  have  five  subsegments,  the  1st  larg^^^^ 

l^ld.*^     j^  sid^^^*      ^^  ^^^  ^^*  subsegment  are  the  two  dorsal  lenticles,  or^^ 

Oici  ^U^^g     j^^  ^>f  the  mediodorsal  line.     On  the  2nd  subsegment  is  tki^ 

^^jjjrw^^^r^^fj^j^j.  eigyated,  spiracle,  with  a  lenticle  above  it.     Belo^^^^ 

ikt^^    w  thea!^*  ^°  **^®  flange,  are  two  lenticles,  one  behind  the  othar-^ 

•^el^^^^j^^»  on  the  venter,  are  four  lenticles,  arranged  in  two  pair^^ 

^^c**  ^nts  l^^^Py'°fi^  *^®  space  on  which. the  clasper  would  grow  if  th^^^ 

^0g^^ty.^  ^SlT^^^  claspers.   The  8rd  abdominal  is  similar,  but  the  claspeir^ 

a^^   Hdoto^^^^  ^^  ^^^  ^"^^  ^^^  ^^  ventral  lenticles.    The  4th  to  tfa^ 

0tl^  *     fla^^*^^^  *'®  *^^  similar,  except  that  the  prespiracular  lenticle 

^^  t^^  8tK^^^  ^®  absent.      There  are  no  ventral  lenticles  either  on  tli^ 

rjtt^  ^y.  *.r,  abdominal  segments ;   the  8th  has  three  subsegments,  ati^ 

r^o  ^r\  i^?-      The  9th  carries  the  dorsal,  lateral,  and  flange  lenticlea^ 

?^t       lastt^^  ^^^y  ***®  dorsal  lenticles.     On  the  posterior  wall  of  th^ 

^^X  ^^tP^*^  is  a  large  pale  orange  wart,  without  hair  or  seta.     Tho 

a^^le  BKio  of  the  larva  is  covered  with  a  clothing  of  black  spicules,  ana 
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there  are  numberless  dark  warts,  perhaps  thicker  on  the  ridges  of  the 
subsegments,  scattered  everywhere  over  the  surface.     ]Bach  wart  on 
the  dorsal  and  lateral  areas  bears  a  pale,  short,  stout,  glass-like  seia, 
expanded  at  the  apex  into  a  funnel  with  a  puckered  margin.     Some  of 
these  warts  and  their  setae  are  larger  than  others,  and  among  the  larger 
ones  I  believe  I  can  distinguish  the  primary  tubercles  i  and  ii.    In  the 
ventral  area  the  warts  carry  each  a  rather  long,  sharply  pointed,  seta. 
In  general  shape  the  larva  is  very  stout,  and  of  a  hairless,  though 
wrinkled,  appearance.     The  prothorax  forms  a  kind  of  neck.     The 
stoutest  segments  are  the  8rd,  4th,  and  6th.     There  is  a  strong  lateral 
flange.     The  thoracic  legs  are  rather  small,  pale  ochreoas,  and  almost 
translucent.   The  abdominal  claspers  of  moderate  size,  pale  g'reen,  with 
a  complete  circle  of  brown  booklets,  apparently  in  two  rows.     The 
colour  of  the  body  is  pale  greyish-green.     The  dorsal  vessel  gives  a 
dark  green  mediodorssJ  line,  and  there  are  faint  pale  subdorsal  and 
spiracular  lines.     Comparison  of  fourth  with  fifth  instar :    Besides  the 
great  difference  in  size  of  the  larvae  when  in  these  instars  there  are  two 
other  marked  distinctions.     The  head  in  the  fifth  instar  is  marked 
with  pale  patches,  which  gives  it  an  ochreous  appearance,  not  a  black 
aspect,  as  it  has  in  the  fourth  instar.     The  most  marked  and  essential 
difference,  however,  lies  in  the  formation  of  the  setae  on  the  dorsal  and 
lateral  areas  of  the  larva  (see  pi.  vii.,  figs.  1-8).    In  the  fourth  instar 
these  setae  are  short  and  clubbed,  or  cupped  at  the  apex,  in  fact,  so 
widely  are  some  of  them  expanded  at  the  apex  that  the  seta  might 
almost  be  described  as  funhel-shaped.   In  the  6th  instar  the  setae  of  these 
areas  gradually  run  to  a  point,  and  may  be  described  as  curved  spines. 
Fifth  instar :  Length,  at  rest,  19mm. ;  outstretched,  22nim. ;  width 
of  head,  2'6mm.     Greatest  width  of  body  (drd  abdominal  e^^xci^xi^^^ 
4mm.      In    general    aspect    the    larva    is    short    and    vei^^    ^\avx\i, 
rather  pointed  at  the  posterior  end,  very  flat  beneath,  with.    ^  strong 
lateral  flange.      The  head,  owing  to  the  remarkably  small  p  J^othorax, 
appears    large.      Both    the    legs    and    claspers    are    rath^^    small. 
Colour:    Head  blackish -grey,  with  six  pale  brown  blotches  9  usually 
arranged  as  follows : — On  each  cheek,  near  the  suture,  is  a,    crescent 
with  its  convex  side  towards  the  suture,  the  cusps  are  very  pale ;  above 
the  black  ocelli  is  a  somewhat  triangular  spot,  and  another  similar 
spot  just  between  the  ocelli  and  the  labrum.     The  lower  part  of  the 
labrum  is  conspicuously  pale.     The  body  is  soft  greyish-green,  showing 
a  yellow  tinge  where  the  skin  is  folded,  and  on  the  10th  abdominal 
segment.      The  anterior  portion  of  the  prothorax  is  paler  than  the 
general  area  on  account  of  the  absence  of  the  black  spicules.      The 
dorsal  vessel  is  very  conspicuous  as  a  thin  dark  line.      A  si 
whitish  line  runs  from  the  prothorax  to  the  10th  abdominal  s»^ 
There  is  also  a  slender,  but  less  distinct,  pale  spiracular  lini 
spiracles  are  pale  bufi^.     Thoracic  legs  ochreous  with  black  ti] 
the  ventral  and  anal  claspers  are  greyish-green  with  brown 
The  head  of  the  larva  is  heart-shaped,  the  suture  well-mar.K^^ 
the  clypeal  borders  not  very  distinct.      Form :    When  viewe^^^  ^ 
al)ove,  at  rest,  the  head  of  the  larva  appears  large,  wider  t^^      ~^^^ 
prothorax,  which  is  small  and  narrow,  but  the  mesothorax  i^      ^''^^ 
than  the  bead,  and  the  metathorax  rather  wider  than  the  mesot' 
The  larva  increases  in  width  rather  suddenly  to  the  8rd  abd 
segment,  the  4th  and  6th  about  equal  to  the  8rd,  the  6th 
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narrower  than  the  6th,  the  7th  narrower  than  the  6th,  the  8th  much 
narrower  than  the  7th,  the  9th  and  10th  about  the  same  width  but 
narrower  than  the  8th.     The  10th  segment  is  bluntly  rounded.     When 
viewed,   in  profile  the  dorsal  outline  of  the  larva  is  highest  on  the  4th 
abdoin  inal  segment,  whence  it  slopes  quickly,  but  evenly,  down  to  the 
10th  Abdominal  segment  on  one  side,  and  to  the  head  on  the  other, 
but  it  drops  suddenly  at  the  prothorax,  as  if  this  segment  had  slipped 
down    out  of  place.      The  prothorax  appears  to  consist  of  four  sub- 
segments,    the   1st    and  4th    being  very    small.       The  meso-   and 
metatLiorax  have  each  five  subsegments,  the  2nd  and  8rd  of  which 
are  larger  than  the  other  three.     The  1st  to  6th  abdominal  segments 
have  each  five  subsegments,  the  1st  being  very  large,  while  the  2nd  is 
only  a  little  larger  than  the  three  following.     The  7th  abdominal  has 
but  four  subsegments,  a  large,  a  moderate,  and  two  small  ones.     The 
8th  has  three,  a  large  first,  smaller  second,  and  smallest  third ;  while 
the  9tbi   has  two  small  subsegments.      The  10th  consists  of  the  long 
and  much  wrinkled  anal  flap.     The  head  is  covered  with  deep  pits,  of 
very    irregular  size  and  shape,  surrounded  by  highly  raised  borders. 
In  th.e  pits  are  small  black  warts,  each  with  a  single  soft  pointed  seta, 
plain  on  one  side  and  slightly  serrated  on  the  other.      There  may  be 
one  such  seta  or  four,  or  even  more  in  the  same  pit.      There  are  also 
several  longer  and  stouter  hairs,  which  rise  from  larger  tubercles.     On 
the  clypeus  near  its  apex  is  a  pair  of  small  lenticles,  similar  to  those 
on  the  body  of  the  larva,  and  another  pair  lower  down  and  wider 
apart.      Most  of  the  dorsal  area  of  the  prothorax  is  occupied  by  the 
thoracic  shield.      This   is  divided   by  a  mediodorsal  line  and,  also 
transversely,  by  a  deep  crease,   which,   however,   terminates   before 
reaching  the  lateral  boiders  of  the  shield.     On  the  shield  are  numerous 
dark  warts,  each  with  a  short,  stiff,  sharply  pointed  seta.      On  each 
side  of  the  mediodorsal  line,  and  not  far  from  it,  the  shield  bears  a 
rather  oval  lenticle,  and  there  is  another  near  the  lateral  termination 
of  the  shield,  and  a  third  below  on  the  edge  of  the  shield.     Below  this 
latter  is  a  small  wart  bearing  a  very  long  hair  (seta)  (0*6 mm.).    Below 
the  shield  lies  the  very  large  ochreous  spiracle  with  a  lighter  ochreons 
margin.     Between  the  spiracle  and  the  leg  is  a  fourth  lenticle.      The 
lentides  of  this  inslar  resemble  those  of  the  fourth   instar,  being 
fairly  circular,  ochreous,  with  a  broad,  shining,  black,  raised  border. 
Beneath,  just  in  front  of  the  legs,  the  large  chin-gland  is  situated,  and 
appears  as  an  oval  swelling  with  a  deep  transverse  depression  in  the 
centre.     The  dorsal  lenticles  on  the  mesothorax  are  absent,  but  there 
is  a  subdorsal  lenticle.     Behind  this  is  a  wart  which  carries  a  very 
long  hair,  similar  to  that  mentioned  as  occurring  on  the  prothorax. 
perhaps  this  is  the  primary  tubercle  iii.     Another  lenticle  is  situated 
above  the  legs.     The  metathorax  has  a  pair  of  dorsal  lenticles  on  the 
8rd  subsegment,  one  on  either  side  of  the  mediodorsal  line.      Below 
these  is  a  pair  of  lenticles  side  by  side.      It  looks  as   though    the 
posterior  of  these  two  represents  the  wart  with  the  long  hair  of  the 
Diesothorax,  for  that  w^art  is  not  present  on  the  metathorax.     There  is 
a  lenticle  above  the  leg.     The  1st  abdominal  has  the  pair  of  dorsal 
lenticles  on  the  1st  subsegment,  while  the  lenticle  above  the  spiracle 
is  on  the  2nd  subsegment,  the  spiracle  itself  lying  between  these  two 
subsegments.     Below  the  spiracle,  on  the  flange,  are  two  lenticles,  one 
behind  the  other.     Beneath  the  larva  are  four  lenticles  arranged  in 
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two  pairs  transversely,  each  pair  oocapjing  the  site  poaooasod  \^^4^^    ^^^\ 
legs  on  the  metathorax.    The  2nd  abdominal  is  similar,  except   ^^^^^^^^^  vcl 
there  is  sometimes  only  one  (the  anterior)  lentiele  on  the  ^^^^^^\^^^ 
This  second  flange  lentiele  on  the  2nd  abdominal  is  an  v^m^^^:T    ^ ^ 
quantity,  a  larva  will  sometimes  have  it  on  one  side  bnt  not  oi^^^r^'^ 
other  side  of  the  body;    in  fact,  a  larva  commonly  has  <>Deoi^^^^ 
normal  lenticles  missing.      The  lenticles  on   the  Srd   to  the^/j^^^ 
abdominals  are  similar,  that  is,  on  the  1st  subsegment  a  dorsal  yf^ ^ 
on  the  2nd  sabsegment  one  above  the  spiracle,  and  one  ^f<^^  ^y 


the  flange,  six  in  all.    The  9th  abdominal  has  the  same  nambe^yK^ 
believe  the  10th  abdominal  has  a  pair  of  dorsal  lenticles,  and  th^ 
one  lentiele  on  the  outer  wall  of  each  of  the  anal  claspers.     On 
analclasper,  above  the  booklets,  on  the  posterior  wall,  is  a  large  ol 
tubercle,  terminating  in  a  blunt  point  without  any  seta.      T\ic 
claspers  have  two  or  three  rows  of  booklets,   but  the  oircle 
complete,  there  being  a  gap  in  the  outer  posterior  quadrant.    Bene^^^'^^^^^ 
anal  flap  the  teeth  of  the  anal  comb  are  visible.    The  skin  of  tlx.^^^^^s^H^ 
is  everywhere  covered  with  small,  blunt  spicules,  and  also  bears  ^9^  V^^^ 
thick  coating  of  small,  dark  tubercles,  each  crowned  with  a  shortt^  ^^  ^V^\i!c 
sharply  pointed  seta.    These  secondary  tubercles  are  more  mi       ^  ilulullu 
along  the  ridges  of  the  subsegments  and  the  flange,  and  also         -^a&m       a 
the  claspers.    They  are  of  two  sizes,  the  smaller  baring  a  set^^^^      ^^ 
0'06mm.  long,  and  the  larger  a  seta  about  O'lmm.,  bnt  there  ^^^^^    *Oout 
intermediate  sizes.   As  in  the  4th  instar^  there  are,  among  th^;&^^?J^  -«/ao 
tubercles,  some  which  I  believe  to  be  primary  tubercles, of  whick:^  ^^^i^T"^^^ 
can  distinguish  i,  ii,  and  possibly  iv  (Sich).     Final  instar  (f ix Xlg^x> w    \ - 
About  28mm.  long  and  4mm.  wide  from  about  the  2nd- 5th  s^Vxlotxii^  i 
segments.      The  larva  is  fusiform,  tapering  similarly  to        Ibottx    e 
tremities,  with  the  exception  that  the  head  is  added  to  th.^^  ^x^teri^' 
extremity.      The  head  is  about  2*8mm.  across  and   2'7nz»-Xo.     hjo*^*^ 
measuring  into  the  notch  dorsally,  but  8'Omm.   if  nieasvimcd^^    ?P* 
lateral  eminences;    whilst  the  "neck"  is  only  l-8mni.      "Meid 
l*7mm.  high.     The  colour  is  green,  overlaid  with  a  brov^^^/g,!^  ^.^^^ 
which  gives  a  dirty-olive  colour,  most  marked  in  front,  least   a2v>    ^  ^^^ 
middle  segments.  The  head  is  deep  brown,  with  paler(terra-ootta)  ii^  c^  \  ^^* 
regions,  but  varying  in  amount,  and  shading  into  the  ground-colovi  ^.     ^' 
either  side  is  a  large  patch  on  the  vertex,  one  laterally,  and  two  VwJ  *^ 
the  clypeus,  one  about  the  centre  of  the  face,  the  other  lo^w^er.  ^^t^v 
labrum  and  jaws  darker.     The  spiracles  dark  bro\^ii,  a  gr^^een*  ^ 
line  (dorsal  vessel)  and  a  pale  line  half-way  between  this  and  tkie  sr>ii-»^^' 
The  head  is  rough  with  minute  raised  ridges  ;    it  is  co^^,!^^^^^? 
hairs,  mostly  very  short  (ochreous);  each  of  these  aris^B    fr*^      ^^^^ 
bottom  of  a  pit,  or  from  a  slight  eminence  at  the  bottoncx    of    4- v^    ^ 
These  pits  are  closely  crowded  together,  and  are  of  sliglbt]  v      -         ?* 
sizes,  and  slightly  varying  closeness,  so  that  the  ridges  b^tiveG^  ^'yi: 
are  only  approximately  circles  and  parts  of  circles,  and    ^t^^  *^  tlje 
rather  sharp ;  these  are  the  ridges  that  make  the  head  bo  tr      ^^^^^e 
surface ;  they  form  an  excellent  defence  against  the  hairs  l:>Qi^  ^S^^d 
oif .   The  legs  are  pale  ochreous,  the  prologs  green,  as  the  raat  of  ^\5^^^ 
The  segments  present  a  marked  flange  some  way  belo^  tb ^         .  ^^ 
and  a  rounded  boss  on  each  segment  (8rd  member  of  li^tAi^    ?I^^^>'^^M 
just  above  prolegs.     There  is  no  trace  of  an  upper  l&toL^iAi^  flciiii 
spiracular  level.   The  segments  are  markedly  divided  into  b\>'K«,       *^S^ 
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I  4:(^,^ominal  segments  there  are  five,  whose  length  is  respectively  as 

I  ^hiQL  '^'l'  On  the  first,  at  position  of  i,  is  adistinct  black  circle  (lenticle), 

I  ^^%l:  ^^y  actually  represent  i ;  there  is  no  indication  whatever  of  ii, 

i  ^^^  ?^  some  segments,  in  rather  stronger  hairs ;  but  iii  may  be  repre- 

I  ^^^t'Q  ^  ^  lenticle  at  approximately  its  usual  position  ;  iv  and  v  are 

t  jB  7^  ^^^^  represented  by  two  black  circles,  rather  close  together  and 

;  I  ^\^ .  ^piracle,  these,  like  the  others,  are  small,  but  typical  lentides. 

/  ^/  ^Q  /  ^^se  at  a  little  towards  the  front  of  the  segments  (approximately 

O&it  A   ^^  lenticles  close  together,  and  one  above  the  other.     This  last 

^  .  ^  ^OVever,  only  exist  on  the  1st  and  2nd  abdominals,  and  iv  and 

'*  V  (?)  fAii    by  the  time  the  6th  abdominal  segment  is  reached,  one  or 

/  other  oxily  existing  (if  any)  on  the  drd  and  4th  abdominals.    On  the  pro- 

f  thoras:  is  a  plate,  of  the  same  colour  (green)  as  the  rest  of  the  larva,  with 

a  medi&n  suture  and  a  transverse  suture  or  groove,  nearer  the  posterior 

tb«a  tlie  anterior  margin.     At  the  end,  this  curves  forward  and  has  a 

brown   pigmented  patch,  and  at  its  extreme  end  is  a  small  lenticle^  a 

ratber  larger  one  near  middle  line.     The  front  portion  (on  each  side) 

<»arTies  about  46  hairs,  the  posterior  20 ;  these  are  very  minute,  on  brown 

^  bases,  and  disposed  in  several  irregular  rows ;  half-way  between  the 

:.  epivacle  and  leg  is  another  lenticle.    The  mesothorax  appears  to  have 

three  subsegments,  equal  to  about  8:2:1  in  relative  widths.    There  is 

a  lenticle  in  line  with  iii,  and  one  near  base  of  proleg,  but  one  or  both 

:  of  these  is  often  absent,  even  on  one  side  and  not  the  other.      The 

^^  metathorax  seems  to  have  three  subsegments,  or  five,  if  the  division 

'  of  1st  and  8rd  into  two  are  included  as  primary;   the  incisions  are 

1  less  marked  than  the  others,  but  they  mark  off  the  hairs  into  sections. 

Beckoning  five,  they  would  measure  1:2:1:1:1;    the  8rd  carries 

lenticles  in  line  with  i.     There  are  a  pair  side  by  side  in  line  with 

iii,  and  another   towards  leg.      The  whole  surface  is  covered  with 

r  minute  hairs   (about   '14mm.  long),  colourless,  arising  from  black 

points  (see  pi.  vii.,  figs.  2-8).      These  hairs  are  remarkably  wide 

{  at  their  origins  and  proceed  rapidly  to  a  sharp  point,  with  a  slight 

curve.     The  basal  width  suggests  that  they  ought  to  be  four  or  five 

times  their  length.     They  are  in  one  row  on  the  narrower  subsegments, 

<  but  on  the  wider  are  irregularly  disposed,  but  might  be  regarded  as  in 

I  two  to  six  rows,  according  to  width  of  subsegment.     They  are  about 

I  -16mm.  apart  in  the  single  rows.      The  skin-surface  is  closely  covered 

with  sharp  points  on  stellate  bases,  the  points  are  less  than  0*02mm. 

apart.     The  prolegs  have  nearly  complete  circles  of  crochets,  there  is 

a  gap  on  the  outer  posterior  aspect  of  about  80°;  in  one  example,  one 

leg  shows  some  chitinous  points  across  this.     The  outer  side  has  14  or 

16  crochets  in  single  line.    These  are,  apparently,  continued  round  the 

inner  aspect,  but  are  supplemented  by  a  series  of  about  twice  their 

length.    These  number  about  a  dozen,  smaller  at  each  end  of  the  row ; 

it  is  not  very  definite  where  they  end.    In  one  specimen,  one  proleg  has 

a  circle  a  little  more  than  half  the  usual  diameter,  and  with  only  a 

single  row  of  rather  small  crochets,  though  these  are  rather  larger  on 

the  inner  margin  (apparently,  a  regenerated  limb).  The  anal  claspers  are 

horseshoe-shaped,   with  the  opening  backwards,   the  crochets  are  in 

double  series  throughout,  but  more  markedly  internally,  or  more 

accurately,  perhaps,  those  of  the.  larger  series  are  of  greater  size  on  that 

side  of  the  curve.     The  anal  plate  is  triangular,  about  1mm.  across,  of 

the  same  colour  as  the  rest  of  larva,  except  that  it  has  a  few  brown  dots 

that  are  not  hair-bases,  but  are  of  about  the  same  size  as  they 
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ft  other    v^ntrally,  making  the  girth  seem  to  be  the  wrong  way  ap 
(Olmapinan.         .A^pril  12th,  1906). 

PuKA — -Tjfcto  pupa  in   general  outline  is  very  similar  to  that  of 
J:£^spsna  mc^^ate,  bat  with  more  (d  the  Sphingid  curve  (like  that  of 
^C^^  *^^^^'^'^^)^  The  dorsum  is  hollow  from  the  mesothorax  to  the  6th 
•*^^^^*       '   .*t»e  venter  prominent  at  the  ends  of  the  appendages,  but 
liollow(^posi.fco  metathorax.  Length  15mm. — 10-6mm.toendof  append- 
a^es,  4-5mm.    l>eyond.   Seen  dorsaUy.  front  very  flat.   A  line  across  the 
front  or  eyes   is  2-7mm.,  and  the  central  portion  of  the  curve  in  front 
o^^*"^  *®  f^^^  ^-l^oiit  0-6mm.  in  advance  of  this  line ;  behind  this,  for  about 
l-^cmi.  me    wiath  is  unchanged,  then  it  widens  for  about  1mm.  U> 
4,  •^^'^^' ?  ^[^^^er-spine  (merely  a  rounded  fulness);  it  maintains  this  width 
^^  *Jtf    Mo  *^^orninal  segment,  from  which  it  widens  to  4'5mm.  at  end 
of  -*«*?  *       '^^^^^^l  segment  (9mm.  from  front),  thence  ittapers  increasingly 
(joaKipg  »  cii«r-vod  margin)  to  end  of  cremaster.      Seen  lateraUy,  the. 
**  Spxiiox  cjurv^^  •  •  ia  the  dominant  feature.  When  at  rest,  the  dorsum  ia 
nearly  fluraig-ti  ^   ^^^  ^y^^  ^  ^^  ^  ^^^  ^^  abdominal ;  from  this  point  thor 
aors«^^^^®  p»^>^s  down  to  the  tail-end,  but  so  much  less  than  the  ventral 
line*  t«^a  *^i:»4g-itudinal  axis  of  the  pupa  (estimated)  would  have  theend.of 
^he  ^^^?^„!^-^-''    spine  above  it  by  half  the  distance  to  the  dorsal  line  (or 
fron*  fhfl  ^^*^^^  segments).     This  dorsal  line,  carried  forward,  woalA 
ti»'«^®    T7®  Ri,^^  ^*  **^®  mesothorax  about  0-6mm.  above  it,   and  woulA 
s^ax^li  AW^^^^  ^^  *  ^^**^®  behind  the  front  margin  of  the  meao- 

tl»or»^-       l?^^^ts  2mm.  of  the  ventral  line,  behind  the  face,  would  b«^ 
^l>out  ^T^t  t^    ^^  the  dorsal  line  (of  abdominal  segments).      Thence    it 
^'V^ells  ^aiii^     ^bout  middle  of  8rd  abdominal  segment,   and    thence 
jro* J'^^^jy   fcrC^^^  ^tid  of  appendages,  and  continues  the  same  curve,  pretty 
^ji^jifoi^  /» ^c^    ^nd  of  cremaster.     The  antero-posterior  diameter  of  tlio^ 
t>t3ip*'       at  n!^^^^*  points,  would  be  about  2-8mm.  at  thoracic  spiraol^,. 
^•0i3Ci»a-»    ncij_^^^^  of  mesothorax,  3'8mm.  at  1st  abdominal,  4-lmna^ 
^Ij    tl»®  •  nal    a         ^^  **^®  *'^  abdominal,  8-4mm.  at  the  end  of  the  4tl> 
l^oicni  ^  ^^^erroent.      The  pupa  examined  is  not,   perhaps,  quite 
^j^fciii^>     ^^  ^   ^H^lours  may  yet  deepen  somewhat.    The  head  and  thorax 
^tl^  ?^^  ff»^^^^^*^  ^^^^  blackish,  but,  on  examination,  are  seen  to  be  a 
^jry      j^mm  ^-^^^ »  ^^^  *  S^^  ^'^  ^^  transparency  (or  transluoency^^ 
^j^e  ^^^   ana  segments  a  light  reddish-brown.     The  whole  pupa  i^ 

Y^tt^^^^   *v,j^      ^^c^lished,  so  that  one  is  hardly  prepared  to  find  that 
^   ^oep*  •  rs       tJ?"*^®®)  ^*  ^*®  *  tolerably  abundant  coating  of  very  short 
^_^1^  ^^^    not  ^^3^^  centre  of  the  eyes,  and  some  other  portions,  are  palor^ 
f^^^o*    *   •      ^"^le  feature  (in  colouring  and  form)  is  the    cover  of  th^ 
#^   ^t1^^^^4.f^J^^^»cle,  which  is  quite  black,  and,  when  taken  in  profile^ 
^Z^ty^^  S     fin!^^^^*^  **^e  smooth  surface  as  a  black  cone  about  0-2mm.  high^ 
^Z^ti^         on©    ^*^^    ^*  ^^  ^^^^  ^^®  ^  square  epaulet.     On  the  head  anok 
^^^€>^^^     the  ^^?^^*iot  say  that  the  hairs  have  any  special  arrangement, 
t^*^  ^     o^  .   .     ^■•Xiomen,  there  is  a  very  definite  row  at  the  line  marking- 
l>^    tl3^©       bo  ^?^^®°**^  subsegment,  substantially,  but  not  quite,  th^ 
o*^    i^^ri^^  ^T^^'  of  the  segment;    then  there  is  another  row  across^ 
V^^yrO^^'^^^t^^     **io     middle    of    the    segment,    this    one    is    lesa 
^t^^^l^J^*  rr*    has  other  hairs  near  it,  but  hardly  of  it.      It  is  most 

r^^^i*^  iiv  v?'^^^s*^^y-  '^^®^®  *^  °*^®'  ^^^  scattered  hairs  that 
30^  \x^^  ^  interpreted  as  a  row  anterior  to  this.  Ventrally,  the 
<5^^*-d  ^^/^"^  fninute  and  few,  very  nearly  obsolete.  The  curvature  of 
l^a^**^j^0®^  ®y®  is  directed  almost  exactly  forward,  and  the  extreme  front 
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of  the  pupa  is  the  base  of  the  labrum.    The  labrum  is  triaiDigular,  apex 
pointed,  the  mandibles  rounded,  hardly  meeting  in  middle  Une,  being 
separated  by  the  narrow  diamond  of  labium  which  divides  them  and 
the  extreme  bases  of  the  maxillsB.    Basally,  the  maxillsB  are  vei^  wid<ffj 
they  reach  the  end  of  the  wings,  and  just  project  beyond  by  their 
conical  termination.      The  second  legs  reach  the  eyes.     The  first  1^ 
end  at  5*5mm.  from  the  head-end  of  pupa,  the  antenna  at  7*5mm>»  cu^^ 
the  2nd  legs  at  8'2mm.     All  the  appendages  have  a  little  transversa 
wrinkling,  but  it  does  not  interfere  with  their  polished  appear'^y'''"'*  ''^' 
wrinkling  being  fine  waves  and  not  ridges.     The  neuration  of  t/ 
is  indicated  by  raised  ribs,  but  is  a  little  obscure.     ''Poulton' 
obvious;  the  region  beyond  it  is  smooth  and  whitish,  narro 
anal  angle,  nearly  I'Omm.  wide  towards  the  apex,  and  eve^ 
more  if  taken  diagonally  to  the  actual  apex.     The  cremastral 
gmall  and  rounded,  about  0-6mm.   wide,   and  0'6mm.    lon^ 
cremastral  hooks  are  scattered  over  its  sides  and  end,  those  ar 
so  twisted  in  silk  as  to  be  difficult  to  see,  let  alone  count,^ 
probably  not  more  than  ten  or  a  dozen,  if  as  many.      They 
0*26mm.  long,  with  a  smooth  shaft  and  a  large  flat  circular 
by  the  curling  round  of  the  hair.      One  such  hair  occurs  h 
the  cremastral  spine,  and  there  are  several  abortive  ones  scatter: 
it,  some  with  hardly  a  trace  of  a  hook,  and  one  or  two  like  fine  cor^ 
In  the  living  pupa,  the  dorsal  head-pieces  are  not  marked  off 
sutures  to  those  separating  the  other  parts,   but  by  a  delicate  i\^ 
looking  white  in  some  lights,  never  dark  like  the  others.      The  living 
pupa  only  presents  the  usual  two  (5th  and  6th  abdominal)  free  &egmen^ 
notwithstanding  that,  on  dehiscence,  other  incisions  open  as  if  f^^' 
notably  those  between  the  pro-  and  mesothorax  and  the  7th  and  %Si 
abdominal.     The  genital  areas  form,  in  front,  a  horseshoe-shaped  pit), 
jecting  rim  on  the  ventral  aspect  of  the  10th  abdominal.   In  the  ^  the 
9th  abdominal  segment  has  a  single  transverse  elevation ;  in  the  $    is 
apparently  no  elevation,  but  the  two  small  linear  pits  seem  to  be  on  the 
8th   abdominal  segment,  all  divisions  between  the  segments  beinir 
smoothed  out.    On  the  dorsum  of  the  9th  abdominal  segment  of  a  male 
pupa  is  a  curious  longitudinal  incision  (March  8th,  1906).       Fr<m  a 
dehisced  and  mounted  pupa :  The  maxillsB  (together)  are  2«5min.  across 
(at  about  1mm.  from  their  anterior  angles),  their  upper  ends,  above 
this  point,  form,  approximately,  a  semicircle ;  at  this  point,  each  forms 
a  right  angle,  the  upper  (carved)  edge  being  against  the  face,  the  lower 
(outer)  margin  against  the  1st  legs;    thence  they  narrow  rapidly,  ^o 
that,  at  1mm.  lower,  both  together  are  1mm.  across ;  they  continue 
downwards  for  10mm.  in  all,  and  terminate  between  the  ends  of  the 
wings.      A  small  scrap  of  labium  appears  between  their  upper  ends. 
The  1st  and  2nd  legs  both  abut  equally  against  face  and  eye,  the  1st, 
therefore,  not  touching  antenna.     It  has  a  length  of  4mm.,  ending, 
therefore,  half-way  down  the  maxillas,  the  2nd  ends  2'6mm.  further. 
The  antennas  reach  nearly  the  same  point.     The  ends  of  the  maxillie, 
of  Brd  tarsi,  and  wing-apices,  appreciably  project  beyond  posterior 
border  of  4th  abdominal  segment.       The  eye-covers  are  largre,   the 
**  glazed  "  portion  is  dotted  very  finely  with  minute  points  in  radiating 
rows,  the  central  rough  portion  carries  a  good  many  fine  hairs-     The 
dorsal  headpiece  is  a  small  slip,  1mm.  long  transversely,  0-2Tn222.  ^ 
widest  longitudinally,  that  remains  fixed  to  the  front  edge  of  prot»^*^^^^- 
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^  \mM^-^  ^.*S?^9i^  prothorax,  on  dehiscence,  remaiDs  attached  b 
TSfj^^*?  ^""^j&^JS '  6B'^^i^^^blc>     It  IB  a  piece  about  l-6nim.  across,  ani 
'  — ^$.^^«||VD'irjSI'''">l><^itira  at  doraum,  but  sbarpeaed  to  a  point 
M^f^^Slf'&S^^  '^^  ^^^  °"t^''  end.     When  dehisced,  the  inter 
\'  is  quite  a  substantial  plate,  folded  down  th< 
^  ,  pns,  flat  against  each  other  before  dehiscence,  opei 
^Kbaut  0-4mm.  wide,  but  the  folds   do  not  quit* 
iBJ-.aid  mesothorax  separate  to  something  less  thai 
C&^i*2?^^S*^?'"'  ^™  ^^''^  firmlj  together.     The  spiracle- covei 

|lgu^ipv|n»itf  4Pf  a  large  black  knob,  about  0-4mm.  in  diameter, 
^n|^_A^£^^'IB9!ly.3et  crowded  hairs,  very  short  and  thick ;  giving 
iSltf^'^^S-^^Di'^'^''^'"^'     "^^^  dorsum  of  the  mesothorax,  as  well 
r^^Vlnrg  M.78ffi^'   '°    ^^'  "'^   "^^  °^   ^^^  P"^^  (appendagee 
t,  V^^^'j^^^g^iHoarries  a  fair  number  of  fine  traasparenC  hairt 
'Jg^gyffWCT-BlBP"-  '1  length.     Across  the  posterior  portion  ol 
V^Si"t«W^gffH  tjP-loderate  number  of  transverse  ridgea  or  wrinkles 
!tJ|  QSv^*''fiQPw>^<^P'°}'  ^d  th^  '■^'■^  ^^<  to  soiiiB  extent,  along 
'j      t«lfl^U^af^horas,the3efineridgeaareamark6dfeature:  the] 
ApM  NSSTMrOV^i'^'  ^'^^>  ^"^i  >>■  >^^7  cases,  curve  forwards  io 
E'^tf»>MitK(^»B  '^ve  little  hollows  behind  them,  in  which  the 
S'S'^^r  ffl*M^'°^y  ^^'  t>bere  is  a  fainter  ridge  close  behind  the  other. 
^^^<^^? -9''^^^^^  ^'  *'^"  hairs,  leaving  the  hairs  in  a  little  oval 
i&S^tfe^^SaiSlii^    The  hindwtng  is  narrow,  and,  passing  the  Isl 
,      jgmenta,  ends  jmbI  before  the  spiracle  on  the  St6 
•ij^iftbdominal  segment  has  hairs  and  ridges  like  thi 
'""^long  the  posterior  border  of  the  segment,  th< 

— i--«--i J**d,   though,   at    many   of   the    hairs,    the   twc 

^^i^'^^aCbne  in  front  and  one  behind,  are  specially  distinct 

ii»^*_JiljJjli»Sioe  of  two  eyelids  with  the  hair  as  the  eye.     An 

liirs  on  this  segment  makes  them  nearly  40  on  ont 

lumeroua  in  the  middle  and  at  the  posterior  bordei 


gir^K^Sd^  decidedly  fewer  dorsally  than  laterally.  The  2nc 
SW^jgi^t^aimilarly  ridged,  the  ridgea  being  more  conspic 
w3^^»ffl«^r  border  of  the  segment,  and  the  hairs  more  nearlj 


^.^be  spiracle  has  a  line  series  of  arched  ridgei 

""  i  the  wing-raargins  above  and  below,  with  th» 

f  the  wing  had  pushed  the  spiracle  backwards 

^^'^^?^^^*'*^  wrinkled  up  the  surface  in  front  of  it.     Th( 

C&aSr^K^3»^llfflf^  *™  '^"  doraally,  and  look  as  if  there  were  twc 

in2  margin,  another  row  medially,  rather  irregularly 

"lasterior  rows,  one  marginal,  the  other  a  little 

J),  but  a  closer  scrutiny  shows  hairs  that  would 

^ch  hair  was  in  a.  row,  so  that  the  five  rows  noted 

She  hairs  seem  to  fall  moat  in  regular  line.     On 

nent  the  spiracle  is  clear  of  the  wino,  ivnd  withoal 

Bo,  the  hairs  are  an  ant«rior,  a  middle,  and  i 

j-Ty-S-Stroximately  in   two  rows,  hiit  with  other  hain 

P^t'*fff*B  nearly  obsolete  rows;  some  of  the  posterio 

.,jy;gi;^rsegmental  membrane.     There   are  no  distinc 

S'^l-^*fi«any  minabe  raised  circles  {or  ovalsl  almost  lik 


■I 

-a- 


The* 


f>val9l,  alu 
are  more  nuuiepQ^g'  ^nd  more 


iJV^la  the  front  of  the  segment  (Chapman). 
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Dehiscenoe  of  pupa. — On  dehiscence  the  eye-cover  remains  attached 
hy  filmy  threads  to  the  dorsal  headpiece,  and  is  quite  separated  from 
iJl  other  parts.  This  contrasts  very  much  with,  say,  Urbicola  comma, 
in  which  the  eye-piece  remains  fixed  between  the  face-piece  and  the 
maxillsB,  and  all  attachment  to  the  dorsal  headpiece  is  raptaied.  In 
this  respect,  Urhicola  comma  is  practically  of  ordinary  obtect<;hai^acter, 
whilst  the  habit  in  Nisoniadea  tages  is  exactly  that  of  typical  incomplete 
(or  micro)  pupas  (Chapman). 

TiBfs  OF  APPEARANCE. — The  specics  is  single- brooded  in  the  British 
Isles  and  the  northern  part  of  Europe,  occurring  in  May  and  June,  except 
lor  a  few  examples  that  appear  as  a  partial  second-brood  in  very  hot 
summers,  e,g.,  1898,  in  late  July  and  early  August.  In  Scandinavia,  how- 
ever, the  single  brood  often  extends  from  June  into  July,  and,  in  the  moun- 
tains of  central  Europe,  too,  the  species  also  seems  to  be  single-brooded, 
appearing  in  June  and  July,  whilst  in  southern  France,  Italy,  etc.,  it 
appears  to  be  regularly  double- brooded  in  April-May  and  July- August. 
Caradja  says  that  it  occurs  in  two,  or  even  three,  generations  between  May 
and  September  in  the  Uaute-Garonne,  but  one  suspects  that  there  are 
rarely  more  than  two  broods,  even  under  the  most  favourable  conditions, 
although  such  records  as  May  until  September  in  Tuscany  (Stefanelli), 
and  February  to  September  in  the  Barcelona  district  (Martorell),  leave 
matters  uncertain.  As  to  its  double-broodedness,  we  note  tnat,  at 
Wiesbaden,  it  is  abundant  in  May,  a  second  partial  brood  appearing  in 
July  (Prideaux) ;  in  Prussia,  it  usually  occurs  from  early  May  to  mid- 
June,  but,  in  warm  seasons,  is  double-brooded,  occurring  in  April-May, 
and  again  in  August  (Speiser);  occurs  in  April-May  and  again  in  July- 
August,  in  Baden  (Heutti) ;  in  May- June  and  August- September,  in 
Belgium  (Lambillion) ;  May  and  June  in  the  Pont  de  TArche  district, 
but  as  early  as  April  11th,  in  1898,  and  again  in  August  (Dupont); 
double-brooded  in  the  lower  parts  of  Switzerland,  April-May  and  again 
in  July-August  (Frey) ;  although  Muschamp  says  that  the  second 
brood  is  much  less  abundant  than  the  first  in  the  Geneva  district.  It 
is  also  double-brooded  in  Austria,  e.g.,  in  Bohemia  (Nickerl),  Lower 
Austria  (Bossi),  Salzburg  (Bichter),  the  Carinthian  Alps  (Zeller), 
and  the  Wels  district,  in  April  and  again  July- August  (Brittinger) ; 
whilst,  in  Boumania,  a  brood  in  May  and  another  in  September  are 
noted  (Fleck),  and,  in  Lombardy,  May  and  June,  and  again  August, 
rare  (Turati),  are  recorded.  We  have  ourselves  found  second  broods 
at  Susa,  Torre  Pellice,  Aosta,  etc.,  in  Piedmont,  as  well  as  Gr6sy-sur-Aix, 
and  several  other  localities,  in  Savoy  and  Dauphiny.  It  is  possibly 
double -brooded  in  Greece;  the  first  brood  was  taken  in  May  at 
Ealdvryta  (Fountaine).  In  the  high  Alps,  June  and  July  are  the 
usual  months  for  the  appearance  of  the  single-brood,  e.g.,  middle  to  end 
of  July  on  the  Prenj  mountains,  late  June  in  the  mountains  of  Bosnia 
and  Hercegovina,  early  July  at  Pontresina,  late  June  at  Andermatt. 
The  following  dates  will  give  a  goo<I  idea  of  the  variation  in  the  time 
of  appearance,  both  at  home  and  abroad.  Continental  records.— 
May  14th,  1866,  in  the  Biedt,  near  Wallisellen  (Dietrich) ;  June  15th, 
1886,  at  Andermatt  (Jones) ;  August  9bh-12th,  1872,  near  Lucerne 
(Lang) ;  May  9th,  1887,  between  St.  Maurice  and  Lavey ;  May 
18th,  1887,  very  abundant  at  Brunnen  (B.  J.  Hutchinson) ;  August, 
1888,  at  Bochefort  (Carlier) ;  June  14th-16th,  1890,  at  Tancarville 
(Leech);    September   2nd,   1890,  at    Spezia  (de  la  Garde);    August, 
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1891,  ae&T  Bosoolango,  in  (he  Apennines  (Norris) ;  as  early  as 
April  lltb,  1898,  at  Pont  de  TArche  (Dupont);  July  4th,  1898,  the 
earliest  e:&ample  of  the  second  hrood  noticed  (Bromilow);  Au^st  22nd, 
1894,  at  Aosta ;  Jaly  25th  and  26th,  1896,  at  Gr%-8ur- Aix ;  April  1 6th* 
29rd,  1897,  at  Digne ;  August  10th-20th,  1897,  at  Susa  (Tutt) ;  April 
6th-21at,    1897,  at  Veytaux,  near  Chillon  (Wheeler) ;   April  and  May, 

1898,  in  the  Val  d'Omhla  (Mrs.  Nicholl) ;  June  20th-July  9th,  1896|, 
at  Saeterstoen  (Chapman) ;  July  24th,  1898,  at  Gr^sy-sur-Aix,  August 
18th-20th,  1898,  at  Aosta  (Tutt)  ;  April  6th,  1899,  at  Locarno  (Chap- 
man) ;  May  12th*June  16th,  1899,  generally  distributed,  and  very 
common  at  Varallo  ;  July  27th,  1899,  at  Fontainebleau  (Lowe) ;  June 

1899,  near  Susa  (Brown)  ;  March  29th,  1899,  at  Montreux  (Wheeler)  ; 
May  28rd,  1899,  at  Slivno,  in  Roumelia;  June  26th,  1899,  in  the  Bilska 
Valley    (Mrs.  NichoU) ;  April  6th,  1899,  at  Locarno ;  July  l8t-12th, 
1899,  at  Fusio  ;  July  lst-20th,  1900,  at  Pontresina  (Chapman) ;  August 
18th-24th,  1900,  at  Gr%-sur-Aix  (Tutt);    May  18th,   19th,   20th, 
1901,  around  Granada  (Mrs.  NichoU) ;  July  SOth-August  6th,  1901, 
at  Torre  Pellice  (Tutt) ;   August  9th,  1901,  near  Lucerne  (Keynes) ; 
March  81st,  1902,   at  Pont  du  Gard  (Rowland -Brown) ;    May  26th- 
June  6th,  1902,  between  Montreux  and  Aigle  (Barraud) ;   June  16th- 
21st,  1902,  at  Susa,  June  24th,  1902,  at  Pesio,  mid-July,  1902,  at 
Bozen  (Lowe) ;  June  26th-July  1st,  1902,  at  St.  Georges  (Wheeler); 
June  26th-80th,  1902,  on  the  outskirts  of  the  F6ret  d'Arques,  near 
Dieppe    (Moore);    April   Ist-lOth,  1908,   at  Auribeau  (Tutt);   April 
26th-80th,  1908,  at  Digne  (Sheldon);  June  28rd  and   24th,  1908, 
between  Goschenen  and  Wassen  (Keynes) ;  June  11th,  1908,  at  Trafoi 
(Lowe) ;  April  21st,  1904,  at  Aigle  (Sloper) ;  May  11th,  1904,  at  the 
Pont  dn  Gard  (Chapman) ;  June  17th-28^,  1904,  at  Macolin,  abundant, 
but  worn  July  8rd,  1904,  at  Grindelwald  (Lowe) ;  July  16th,  1904, 
at  Mendel  (Bowland-Brown) ;  July  28rd,  1904,  at  Basle;  July  80th, 
1904,  at  Gex  ;   April  26th,  1906,  at  Carqueiranne  ;   May  2nd-6th, 
1906,   at   Draguignan    (Tutt)  ;    April    26th,    1906,    Bellerive,   near 
Geneva   (Blachier)  ;    May,    very   common   all    round   Geneva,    and 
Again  much  less  so  in  July  and  August  (Muschamp) ;    June   16th, 
1906,  at  Martigny ;  July  Ist,  1906,  at  B^risal  (Lowe) ;   June  16th, 
1906,   at    Montserrat;    May    80th-dlst,    1906,    at    Tibidado,    near 
Barcelona  (Standen)  ;  June  21st,  1906,  near  Sierre,  in  the  Pfynwald ; 
June  22nd,    1906,  between   Leuk  and  Leukerbad    (Pearson);   June 
29th- July    12th,   1906,  in  the  Wengen  district  (Moss);    July  10th- 
August  6th,  1906,  in  the  Central  Pyrenees,  and  at  Biarritz  (Bowland- 
Brown).     British  records. — May  27th,  1867,  at  Poynings  (Image) ; 
June   6th- Bth,   1867,   at  Dorking   (Trimen) ;     May  80th,    1860,   at 
Mansfield   (Brameld)  ;    September   16th,    1866,  May  18th,  1867,  in 
Tilgate  Forest  (Image);   May  1st,  1868,  at  Steyning  (White);  May 
14th,  1868,  abundant  at  Cirencester  (Harman);  June  26th,  1871,  at 
Folkestone ;  June  6th,  1872,  May  80th,  1878,  in  Monk's  Wood  (Baynor) ; 
May  20th,   1872,  in  Darenth  Wood  (Bower) ;    June  Ist-lOth,  1874, 
in  the  Abbott's  Wood  district  (Tugwell) ;  May  16th,  1876,  at  Hurley 
(A.  H.  Clarke) ;   May  29th,  1876,  at  Great  Malvern  (Edwards) ;   May 
9th,  1876,  in  Abbott's  Wood  (Dale) ;  May  29th-80th,  1877,  at  Brocken- 
hurst;   May  22nd,  1878,  at  Sandown  (Whittle) ;   July  28th,  1879,  the 
first  brood  still  out  at  Castle  Moreton  (Fox) ;   May  81st,  1879,  May 
IJib,  1880,  at  Cuxton  ;  May  SOth,  1881,  May  11th,  1882,  on  Box  Hill 
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(Bower) ;  June  10th,  1882,  in  the  Isle  of  Purbeck  (Bankes)  ;  May  17th', 
1888,  on  Box  Hill  (Bower) ;  June  BOth- July  7th,  1888,  at  Witherslack 
(Shuttleworth) ;  May  BOth,  1884,  at  Witherslack  (Hodgkinson)  ;  June 
10th,  21st,  1884,  in  the  Isle  of  Purbeck  (Bankes) ;  June  6th,  1885,  at 
Brentwood  (Burrows) ;  June  11th,  1885,  in  the  Isle  of  Purbeck  ;  Jn^ 
Brd,  1886,    at  Glanvilles  Wootton   (Bankes);    June   4th,    1887,  at 
Cuxton  (Tutt) ;  June  17tb,  1887,  near  Ely  (Archer) ;   June  10th-21st, 
1887,  at  Brentwood  (Burrows) ;  May  27th,  1888,  on  Box  Hill ;   May 
BOth,  1888,  at  Beigate  (Whittle) ;  June  7th,  1888,  at  Beading  (Butler); 
May  22nd-24th,  1889,  at  Brentwood  (Burrows) ;   May  22Dd,  1890,  at 
Hart  (Bower) ;  May  26th,  1890,  at  Shoreham,  Kent  (Tutt)  ;  middle  of 
May,  1890,  in  Epping  Forest  (Bayne) ;  May  17th,  1890,  at  Beading 
(Butler) ;  May  26th,  1890,  in  the  Chatham  district  (Tyrer) ;  May,  1890, 
at  Portland  (Brown) ;  May  81  st,  1890,  at  Lockerley  (Burrow^  ;  a  second 
brood  from  August  2nd-September  6th,  1890,  at  Sidmouth  (Wells);  May 
BOth-June  6th,  1891,  at  Brockenhurst  (James);  June  Ist,   1891,  at 
Lincoln    (Mackonochie) ;    June  1st,   1891,  in   the  Isle    of   Purbeck 
(Bankes) ;   June  1st,  1891,  at  Bexley  (Bower) ;   April  BOth,  1892,  two 
specimens  taken  at  Dorking  {teste  Smith) ;  May  9th,  1892,  at  Box  Hill 
(Bower) ;  May  13th,  June  17th,  1892,  in  the  Isle  of  Purbeck  (Bankes); 
May  26th,  1892,  at  Langworth  (Baynor) ;  June  Brd-12th,  1892,  st 
Hailsham  (Tugwell) ;  June  18th-26th,  1892,  at  Folkestone  (James) ; 
July  22nd,  1892,  in  the  New  Forest  (Alderson) ;   July  29th,  1892,  at 
Bwanage  (Bloomfield);  April,  189B,  abundant  at  Riddlesdown  (Fletcher); 
April  10th,  1898,  earliest  date  on  which  seen  at  Gloucester  (Davis) ; 
April    14th,     189B,    at    Instow    (Hincbliff) ;     April    14th,    1898, 
at  Tonbridge;  May  IBth,   189B,  at  Horsley   (Turner) ;    April   17th, 
189B,  at  Worcester  Park  (Kaye) ;   April  18th,   189B,  in    the   Wye 
Valley  (Nesbitt) ;   April  19th,  1898,  in  Abbott's  Wood  (Esam) ;  April 
20th,  1898,  near  Hereford  (Blathwayt) ;   April  2l8t,  1898,  common 
on  Box  Hill  (Bower) ;  April  22nd,  1898,  at  Colchester  (Harwood)  ;  April 
22nd,  1898,  in  Pembrokeshire  (Jefferys) ;  April  29th,  1898,  in  Epping 
Forest  (Frier) ;    late  in  April  and   early  in  May,  1898,  at  Honiton 
(Biding) ;  May  4th,  1898,  at  Langworth  (Baynor) ;  May  6th,  1898, 
at  Cuxton  ;  again  on  July  22nd,  1898,  and  following  days  at  same 
place  (Tutt) ;  May  6th,  1898,  around  Pinner  Woods  (Bowland-Brown) ; 
May  6th,  189B,  in  Epping  Forest  (Hunt) ;    May  10th,   12th,  81st, 
also  on  July  28th  (two  fresh  specimens),  1898,  in  the  Isle  of  Purbeck 
(Bankes) ;   May  21st,  1898,  at  Brockenhurst  (Tremayne) ;    a  second 
brood  well  out  August  6th,  1898,  on  Box  Hill  (Croker) ;  also  August 
6th,  1898,  at  Guildford  (Groves) ;    April  1st,  1894,  at   Folkestone 
(Hill) ;  May  29th,  1894,  at  Legsby  (Baynor) ;  June  8th-17th,  1894, 
at  Brockenhurst   (Wells) ;    June   14tb,    1894,  two  at  Riddlesdown 
(Fletcher);    June  25th,   1894,   in    the   Isle  of    Purbeck    (Bankes); 
August  29th,  1894,  one  at  Upper  Norwood  (Fletcher) ;  May  5th,  1895, 
earliest  date  noted  at  Ashford  (Wood) ;  May  11th,  1895,  one  at  Upper 
Norwood  (Fletcher) ;  May  27th,  1895,  at  Langworth  (Raynor) ;  May 
10th,  1895,  on  Box  Hill  (Bower) ;  May  12th,  1895,  at  Hurley  (A.  H. 
Clarke) ;  May,  1895,  in  the  Cheltenham  district  (Robertson) ;  June 
6th,   1895,  at  Newtown   (Tetley);    May  5th,  1896,  in  the  Isle  ot 
Purbeck  (Bankes) ;  May  9th,  16tb,  25th,  1896,  at  Newtown  (Tetley) ; 
May  nth,  1896,  in  the  Guildford  district  (Grover);  May  18th,  1896, 
at  Beading  (Butler) ;  May  28rd,  1896,  at  Lynwood  ;  June  18th,  1896, 
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^^bo*^  •^^•ZMTremayne) ;  May  28rd,  1896,  in  Epping  Forest  (Simes); 
^i>  ^^f^^n^  fcz^^mr^ZKxl  July  22nd,  1896,  at  Sandown  (Prout) ;  May  16th, 
^  ^^^»^  Bfcii«Z.^3fc:K-low  (A.  H.  Clarke) ;  May  17th,  1897,  in  the  Guildford 
\t^^  ^jcfc  C^^*"  :«=*^c:^-wer)  ;  May  22nd  and  28rd,  June  8rd  and  6th,  July  4th, 
AX^^Tf  ^*  ^^^^ ^^^ -«p«rtown  (Tetley)  ;  May  22nd,  1897,  at  Hazeleigh  (Raynor) ; 
zi0l&  *J  Xltfcm.  ^^  :1897,  several  on  Box  Hill  (Bower) ;  June  12th,  1897,  at 

Vu^^^o^    "^-^^^i^^^ ^i^ld   (Rowland-Brown);   May   17th,   1898,   on  Box   Hill 
{  ^ix,^^^e>A  ',_  ^^^-^Bl^y  9th,  1898,  at  Baloombe  (Mage)  ;  May  26th,  1898,  at 

/  /:^^el^^?       -— -      C^^^ynor);  June  19th,  1898,  at  Eastwood  (Whittle);  May 

^  t^^^  ^tid^.^  '•.i^jie  23rd,  1898,  at  Hexham  (Nicholson) ;  June  8rd,  1898, 

I  5^3^  V^^i^^t     "^^  ~^^      (Dixon)  ;  June  3rd  and  11th,  1898,  at  Newtown  (Tetley) ; 

,  ^    -^    »^^^  »        _^L  ^98,  at  Battersby  (Elgee)  ;  June  11th,  1898,  at  Reigate 

%%>^^^i^\i  --^"^%^-ine  2l8t,  1898,  at  Hythe  (Hill);  May  19th-22nd,  1899, 

/  f^^ty^ ^J^^"^^''"^^        IForest  (Prout) ;  May  28rd,  1899,  at  Hazeleigh  (Raynor) ; 
VS^    *r  ^^Ztr  ^=»B99,  in  Epping  Forest  (Gardner)  ;    May  28th,  1899,  at 

^fjC^^^0^^J^^         <I  ~IBini?ham-Newland) ;  June  1st,  1899,  at  Mill  Hill  (James) ; 
^<^  e>    ^r     ^-■-^^^®^^'  onAldbury  Down  (Barraud) ;    June  4th,  1899,  at 
-^-t^^^i^^   t5^;J^^^"<^^®'')  J  J»ine  10th,  1899,  at  Hilton  (Sachse) ;  June  13th, 
^^^0^^^  ^i-vt^^^"^''^^^  (^-  H.  Clarke) ;  May  19th,  1900,  near  Ayr  (Dalglish)  ; 


^t^^  .  i^^*^  *  ^=1900,  at  Hazeleigh  (Raynor) ;  May  20th,  1900,  at  Drayton 

>J,t^5^^C^^^^^^=^^=^,  June  4th,  1900,    near  Tring  (Rothschild) ;    May  20th, 

^^^Hn.   ^i.wJ*^^^^^'^^*'^^^  (Butler) ;  May  24th,  1900,  at  Dover  (Stockwell)  ; 

>^^fi^  ^         >^  "*         ^^^»  '^^  Epping  Forest  (Gardner) ;   June  4th,  1900,  at 

^lLyt^'^V>^^.^V^^^*^^®^^^®°°)"»  June  4th-6th,  1900,  at  Newbury  (Hopson);  Juno 

^L^        '^^  o^^  ^       °^  Aldbury  Down  (Barraud) ;  June  6th,  1900,  at  Marlow 

^•^t>  VJ^.  vi^^-M^l^e);  June  9th-l8th,  1900,  in  Darenth  Wood  and  at  Eynsford 

^  p^*  ^r<^  W^    ^      ^"^^^  ^1*^^'  1^^»  several  at  Shoreham,  Kent  (Bower) ;  May 

C^^i^r^^ 'V^'^^^  ,  at  Hazeleigh  (Raynor);  May  21st,  1901,  common  at  Shore- 

^  4>*^*  ^^^^   (Bower) ;  May  24th-29th,  1901,  and  again  August  3rd,  at 


^^a!^  "Etill  (Dollman);  May  25th,  1901,  on  Aldbury  Down  (Barraud) ; 
^3.^^V  ^^^-^^    ^®^^'  *<^  Reading  (Butler) ;  May  27th,  1901,  in  Sandburn 
^Kc*^2^  VWalker) ;  June  7th-10th,  1901,  at  Balcombe  (Image) ;   June 
\^^=^   1901.,  at  West  Wickham  (Gardner);    June  26th,  1901,  two  at 
t>t:^aburni  (Bower);  August  8  rd,  1901,  at  Ditchling  (Dollman);  May 
s^^^V**      X       x'  *'  Hazeleigh  (Raynor);    May  26th,   1902,   at   Reading 
^3^^!;Vtl®^\'    «'»jne7th,  1902,  at  Ranmore  (Step);    June  11th,  1902,  m 
^**^?  x®**  x^^^  (Burrows) ;  June  26th,  1902,  at  Thundersloy,  scarce 
J^i^*V  '\7.^^^  22tid.28th,  1902,  at  Westwell  (Gardner)  ;  June  28tli 
i     ^^^^'  3^3  **  Scarborough  (Tetley) ;  May  22nd  and  29th,  1908, 
^on  at  Shoreham,  Kent  (Bower) ;    May  28rd,  1903,  in  the  Tnng 
.jct  (^arraua)  ;    M^y  28rd,  1903,  at  Sandburn  (Walker);  May  23rd, 
^,  tjetween  Bisborough  and  Wendover,  sometimes  swarms  (Rowland, 

"^^Ir^fl  f?*"^.  1^8.  at  Hazeleigh  (Raynor) ;  May  24th,  1903, 
^ading  (i3utie^v  .  ^      ^^^^  iQQ3^  -^  ^i^^  New  Forest  ;  June  26th, 

^-^  ^^^    fonQ."^®^     (Gardner);  June  10th,  1908,  at  Taunton;   Jjne 
?^^     iiif'^^  So^r^^rough^Tetley)  ;  June  11th,  1903,  in  the  Isle 
^5^^^*TJ  /^'^kATjune  12th,  1908,  latest  date  on  ^hich  seen  at 
^t   ^*^^^u   ^^^'^^^  -May  20th,  1904,  at   Shoreham.  Kent  (Bower)  > 
^^^^^^^^^  1904,  ^  ^t  Drayton    Beauchamp ;    May  24th,  1904,    near 
^iPpiu^^'Jl :  J^t^  ^^th,  1904,  in  Chippenham  Fen ;  June  8rd,  1904,  at 
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12th,  1904,  at  Scarborough  (Tetley) ;  May  25th,  1904,  also  a  very  worn 
epecimen  June  29th,  1904,  at  Hazeleigh  (Eaynor) ;  May  29th,  1904, 
on  Aldbury  Down  (Barraud) ;  June  4th,  22nd,  27th,  1904,  in  tb« 
Isle  of  Purbeck  ;  June  17th,  1904,  at  Blandford  ;  June  24th,  1904, 
in  the  Isle  of  Portland  (Bankes) ;  June  6th  and  8th,  1904,  very 
scarce,  at  Tintem  and  Llandogo  (Bird) ;  May  17th,  1905,  at  Beading 
(Butler);  May  19th,  1905,  fairly  well  out  at  Cuxton  (Tutt); 
May  20th -June  8rd,  1905,  plentiful  at  Tintern  and  Llandogo  (Bird); 
May  28rd,  1905,  at  Hazeleigh  (Baynor) ;  May  dOth-June  15th,  1905, 
at  Mucking  (Burrows) ;  June  18th,  1905,  at  Westwell  (Gardner) ;  June 
14th,  1905,  at  Reigate  (Image) ;  latest  date  noted  at  Ashford,  June  18th, 
1905  (Wood) ;  June  28rd,  1905,  in  the  Isle  of  Purbeck  (Bankes) ; 
June  28rd,  1905,  worn,  at  Droitwich  (A.  H.  Clarke) ;  May  '5th,  1906, 
at  Beigate  (Turner) ;  May  18th,  1906,  first  specimen  of  the  year  seen 
at  Tintern,  fairly  common  by  May  22nd  (J.  F.  Bird) ;  May  12th,  1906, 
at  Hazeleigh,  well  out  (Baynor). 

Habits. — The  imaginal  habits  of  this  species  are  extremely  interest- 
ing. In  the  early  spring,  on  the  chalk  downs  at  Cuxton,  it  darts 
rapidly  from  one  bare  place  on  the  chalk  to  another,  resting  thereon 
for  a  short  time  with  outspread  wings,  and  rarely  choosing  a  flower  or 
grass  blade  on  which  to  rest,  although  leaves  of  low  bushes  are  not  infre- 
quently selected.  In  late  July  and  early  August,  when  the  partial 
secondbrood  is  on  the  wing  in  southern  France  and  north  Italy,  it  flies 
rapidly  along  the  roadways  or  pathways,  repeatedly  settling  on  the 
ground  in  front  of  one,  lowering  its  wings,  or  it  chooses  a  flowery  bank, 
resting  on  a  blossom  with  outspread  wings,  the  convex  margins  of 
which  hang  over  most  conspicuously,  whilst  it  swings  to  and  fro 
in  the  breeze,  its  body  turned  towards  the  sun.  In  dull  weather, 
however,  it  chooses  a  dead  flower- head  of  plantain,  centaurea,  scabious, 
hieracium,  etc.,  on  which  to  rest,  and,  drawing  itself  below  the 
capitulum,  is  not  always  readily  noticed,  although  Baynor  observes 
that,  on  cold  days,  the  imago  may  be  easily  detected  when  at  rest, 
€8pecially  on  the  dead  flower-heads  of  knapweed,  on  a  single  head 
of  which  he  has  seen  three  specimens  at  rest ;  it  also  reposes  on 
the  flowers  of  Plantago  minora  and  the  old  seed-heads  of  J  uncus  com- 
munk,  and  various  grasses.  He  says  that,  on  May  30th,  1905,  he 
observed  fourteen  specimens,  which  had  just  settled  down  for  the 
night,  upon  dead  flower- heads  of  knapweed,  all  in  exactly  the  sam* 
position,  t.«.,  with  their  backs  to  the  sun,  which  was  shining  brightly, 
heads  uppermost,  wings  folded  down,  wrapped  over  the  dead,  chequered, 
brown,  weather-worn  flower-heads  which  form  a  very  remarkable 
similarity  to  the  butterflies,  touching  which,  only  made  them  settle 
down  all  the  closer ;  none  could  be  found  in  the  immediate  neighbour- 
hood settled  on  any  other  plant.  As  long  ago  as  1857,  Trimen  recor^ 
the  peculiar  mode  that  the  species  had  of  resting  when  asleep.  Be 
notes  {IntelL,  ii.,  p.  101)  that,  at  Dorking,  June  5th,  1857,  whilst 
collecting  Cupido  winimu  in  a  chalk-pit,  just  at  sunset,  he  saw  wnai 
appeared  to  be  a  small  Noctuid,  resting  on  a  thick  stalk  of  grass,  an"' 
on  stooping  to  examine  it,  found  it  to  be  a  specimen  of  Nisoniadf* 
tagesy  apparently  fast  asleep,  as  tapping  the  grass  on  which  it  rested, 
several  times,  did  not  cause  it  to  move;  the  wings  were  folded  so  as  to 
form  a  roof,  as  in  most  of  the  Lachneids  and  Noctuids,  with  thaiiPP^'' 
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^l^a  oat^w^r<da.  He  thought,  at  first,  this  might  bean  exceptional  instance, 
fjfgyt  on  tb^  8tli,  in  the  same  chalk-pit,  daring  a  slight  shower  of  rain,  hn 
£t^VLtid  ano^l^ier  in  a  precisely  similar  position,  and  so  was  induced  to 
f^eli^^^  tbkcfcti  it  must  be  a  regular  practice.     The  observation  was  con- 
Anoaed  by      Speyer  (Lep.  Faun.  d.  Fur$t.  Waldeck,  1867,  p.  172),  who, 
0ie^^^raX  tixxxes,  noted  that  the  butterfly,  when  really  at  rest,  sleeping, 
^^fried  ibs   ^wingB  folded,  roof -like,  after  the  manner  of  most  Noctuids. 
It  ^wfts  lator   recorded  by  Frohawk,  who,  on  June  12th,  1888,  found  a 
^^^^sbe&d,    oxi  ^hich  there  seemed  to  be  a  Noctuid  at  rest.     The  inseet 
piTOved  to     l>e    a  specimen  of  N.  tuges,  the  wings  held  in  exactly  the 
0tf^KXie  poBifcion  as  a  Noctuid  when  resting;  the  anterior  wings  entirely 
gyfy^&reA.  tlxe  posterior  wings,  the  head  lowered  so  as  to  touch  the  grass, 
^ju^d  antennaB    bent  back  parallel  with  the  costal  margin  of  the  wings. 
•j^lxe  colours  of  both  butterfly  and  grass-head  upon  which  it  rested,  were 
'veonderf  lil  similarity,  and,  coupled  with  the  position  taken  up  on  the 
tuft,  ^^rere  a  remarkable  and  perfect  disguise.  An  excellent  drawing 
^^^^j^jompanies  B'rohawk's  note  {Ent,,  xvii.,  p.  49).  Bankes  writes  {in  liU.) 
^t&cbt^  "on  tli^  ©Teningof  June28rd,1906,henoticed,inthel8leof  Purbeok, 
^k  specimen   roosting  for  the  night  on  the  stout  brown  upright  seedhead 
o€      ^    coarso     ^rass   {Dactylts  glonuratay   unless  memory   is  at  fault), 
fjc>    'i^bich    it     >nras  clinging,  head  upwards,  with  the  forewings,  which 
^oi^**^®     *  ^**i«^iagle,  nearly  concealing  the  hindwings,  and  sloping  away 
^ojatly  out^vfii^^^g  from  the  line  of  their  approximating  dorsal  margins,  like 
^^  ^«ktb©r  fl&t~|3itched  roof  from  its  ridge.     The  protective  resemblance  of 
%\x^  btittorfly  to  the  grass  seedhead  was  most  remarkable.*'  He  observes 
^|3.^t  **  *.so>Xk^^hat  similar  sleeping- position  of  N.  tages  was  described  and 
^l^ored  in  K^^^tom,y  xvii.,  p. 49  (1884),  but,  in  that  case,  the  grass-head  was 
^J^dciost  hoiri^ontal,  with  the  buttery  resting  along  the  underside  of  it, 
^l^^e  ftjoterioir  ^wings  entirely  covered  the  posterior,  and  the  outward  slope 
^yf,    tb«  fonaa.Qr  appears  to  have  been  more  pronounced.*'     He  further 
^^cIb  :  '*I  lxci»ve  noticed  that  N.  tages,  when  kept  in  the  dark  in  confine- 
^^en^>  does    K^ot  repose  with  the  wings  closed  over  the  back  like  most  of 
4:>iar  '  .8k^PE>eir8,'  but  holds  them  nearly  horizontally,  in  almost  the  sanc^^ 
p^>sition  &s   -vrhen  it  is  basking  in  the  sunshine."     Very  few  observers 
b^ve  recoirdod  the  butterfly  as  resting  on  blossoms,  when  actively  ot:^ 
•t^be  ^^ing  iic^    the  sun,  we  only  note  it  flying  at  flowers  of  selfheal  ^^ 
Iloxbam     (Nicholson),   at  flowers  of   Thymus  serpyllum,  at    Salzburir 
(ILiclitGr)  ,    fifcij  flowers  of  Nepeta  glechonia,  Lotus  eomicvlatus,  Lystmachx^^ 
^^^^fwtorum   {3  ,  F.  Bird),  etc.     Schmidt  reports  that  it  rests  and  suns  ita^]^ 
^5,oxxixnonly  on  the  low  plants  and  bushes,  and  flies  blithely  round  tlx^ 
l3or^®Y®  ^t  the  Bngensee  Woods,  in  Mecklenburg ;  whilst  Glaser  observ^^ 
-fctxcfciij  in  Oberhessen,  it  loves  to  run  in  the  sunshine  over  the  ground,  ^^ 
r  stoaes,  in  fields,  and  woodland  roads,  like  a  fly ;  he  also  notes    i^ 
Ijemg  fond  of  sitting  in  damp  places.    Mann  also  records  its  pi^,. 


^Uoction  for  damp  places  in  roads  in  Carniola.     Gillmer  observes  that  x^ 


9>i   blossoms  of  thym©  and  on  the  bare  ground,  spreading  ox^-^ 
ita     wiDfiTB    in   the  sunshine,  and  remaining  for  a  considerable  tu^^ 
io  one  place  if  not  disturbed ;  the  flight  is  rapid  but  not  often  a^^ 
^^^^'^  *v^  ?^  ®^^  length  of  time,  the  butterfly  soon  resting  again.     Bi^ 
^^yB  tnat  «« this  species  flits  about  rather  close   to  the  ground,  seldo^ 
fl^iDj?  more  than  a  foot  or  two  above  the  herbage    except  when  on^  ^ 
^lufi^og  another  (possibly  a  S  pursuing  a  ?  )  -     '.  this  time,  the  ti,^^ 
,^^l^clrciearonnd  each  other  and  mount  upwards  to  a  beig^i*  of  some  Bf^ 
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Their  uBual  flight  is  brisk  and  zigzaggy,  but  somewhat  f^s^hort;  tbef  bj» 
more  difficult  to  follow  with  the  eye  than  Hesperia  malvae,  Especially  ^^^ss^ 
passing  over  clumps  of  dead  bracken .   Flowers  do  not  appear  to  be  a  very 
great  attraction,  although  they  will  sip  from  the  blossoms  of   VeronUa 
ckamaedrys,  Viola  catdna  and  daisies,  whilst  the  first  exanaple  seen  this 
year  (1906),  flew  repeatedly  to  the  blossom  of  Nepeta  iflechoma^  although 
•this  had  wandered  into  an  orchard  from  its  ordinary  habitat.      Usually, 
when  the  imagines  settle  it  is  to  rest,  or  to  bask  in  the  sun*B  rays  ;  t\iey 
then  love  to  sit  close  to  tlie  ground,  on  dry  bracken  fronds,  or  ot\ier  dead 
vegetation,  and  often  on  patches  of  bare  earth ;  although  tbaey  occasion- 
ally rest  on  grass  and  low-growing  plants,   where   the    herbag^e  is 
growing  sparingly.      They  have  a  curious  trick  of    hovering  abou^ 
objects,  such  as  an  old  thistle-stem,  or  the  end  of  a  dead  bramble-shoot, 
frequently  looking  as  if  about  to  alight,   but  usually  ^ying  off  and 
choosing  a  less  prominent  object  on  which  to  settle,  only  rarely  poising 
themselves  on  anything  so  conspicuous.    Like  Hesperia  malvae  they 
rest  tail  to  the  sun,  and  generally  spread  out  their  wings  flatly  or  even 
slightly  deflected,  especially  when  a  cloud  passes  over  the  sun,  but,  in  hot 
sunshine,  they  occasionally  raise  their  wings  slightly,  and  slowly  move 
them,  keeping  the  upper  wings  apart  from  the.  lower,  more  often  they 
raise  their  wings  well  up,  sometimes  so  far  that  they  almost  ncieet.    The 
manner  in  which  they  disappear  during  a  long  cloudy  period  is  rather 
remarkable,  nor  can  they  be  at  all  easily  disturbed,  neither  are  they 
immediately  in  evidence  when  the  sun  reappears,  preferring,  no  doubt, 
to  enjoy  the  warmth  before  starting  to  fly  again.     They  appear  not  to 
pass  gloomy  days  and  bad  weather  in  the  same  position  as  virhen  they 
sleep ;  at  least,  we  cannot  discover  them.     Nisoniades  tages  does  not 
seem  to  be  a  very  pugnacious  insect ;  it  will  certainly  fly  up    a\.  an^ 
small  butterfly  that  is  passing,  but  it  soon  settles  again,  a^Jid  the 
habit  appears  principally  due  to  a  desire  to  investigate  the  o^&racter 
and  sex  of  the  intruder."     It  prefers  to  rest  on  the  ground    in  the 
more  arid  areas  of  the  forest  district  of  Pont  de  TArche  (Dupont)» 
Baynor  notes  that  during  copulation  the  $  hangs  downwards. 

Habitat. — In  Britain,  the  species  is  rarely  found  in  woods,  nrLl^^*^ 
they  are  very  open,  or  on  chalky  or  limestone  hillsides.     The 
chalk  downs  of  Kent  and  Surrey,  the  flowery  openings  by  the 
of  the  woods  capping   the  chalkhills,   and  meadows  near, 
favourite  haunts  in  the  southeastern  counties,  but  it  also  occurs  i 
open  ridings  of  Chattenden  and  other  woods,  far  removed  fro 
chalk.     In  Monmouthshire,  one  of  its  favourite  haunts  is  a  rough 
side  pasturage,  with  masses  of  bracken  (represented  at  this  time  cb. 
by  last   year's  withered  fronds)  growing   therein.      Woods   altnost 
surround  this  place,  and  near  by  are  thickets,  and  clumps  of  alder, 
birch,  hazel,  bramble,  etc.  (J.  F.  Bird).     At  Cuxton,  in  Kent,  it  prefers 
the  dry,  chalky  elopes  on  the  outskirts  of  the  woods,  choosing  the  rough 
grassy  parts,  where  bare  patches  are  frequent,  and  sheltered  corners  are 
formed  by  the  shaws  that  run  up  from  the  fields  below  to  join  the  woods 
that  cap  the  hills.      It  is  common  on  the  railwa}^- banks  and  in  the 
meadows  at  Market  Drayton  (Woodforde);  on  the  sandhills  at  Llandudpo 
(Harding) ;  also  in  the  marl-quarries  at  the  same  place  (Court) ;  €f^ 
the  heaths  at  Witherslack  (Forsythe) ;    on  wayside  ground  aud  ^^ 
the  banks  bordering  a  large  fir- wood  at  Hexham  (Nicholson)  ;  ^^  ^^^ 
hillsides  at  Dovedde  (Brown^  ;   on  railway- banks  and  in  ^^uttitxo^^yf^ 
hillsides  and  in  woods,  in  Herefordshire  (Bowell) ;  on  railway-banl^*    jf 
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, . ;  on  a  railway  embankment  a  few  ^liles  south  i 

lithe  meadows  around  Pinner  Wooffs  (Bowlani 

.    Cultivated  ohalk-doirns  at  Drayton  Beauchamp,  i 

EW^t  Oundle,  and   in   a   marshy  spot  at  GodBtoi 

KJgjToda  and  dry  banks  around  LeweB(JenEier);  and  tt 

IfMfest  (Bayne).     It  is  found  on  the  Btonj  limestoi 

IJGSi'ne) ;  the  islanda  of  Loch  Eme  (Allen) ;  on  the  di 

53'^  Cotteswolds,  in  GloueeBtershire  (Watkina) ;  ao 

Ijgljetween    Portland     and     Weymouth    (Matbew 

'ISVHE^"^*^b'  ^PP^^K'  '^^'y  ^  single  speaimen  had  occnrrc 

jr^    ■JllSf  SV^'  B^triot  previouB  to  1898,  but,  in  that  year,  seven 

A«|Smfi,^  B.^Vj9High   Wooda,  and  since  then  it  has  been  quil 

^SS»^rQmlB'1BSl3fn'ood).      It  is  not  uncommon    on    heathe   an 

g^lWS^^^  «>  5 .  WM^^^-    ^  *'^^*'-    ^^^^    aea-level,    in   northwe) 

b , WMKMjVnB ^liKS- 'Hlf  Bl ^^  occnrB  in  dry  lanes  and  on  heaths  in  bot 

^<|i|^^JP.flS)^jg|B^  Durham  (Wailes).      On  the  continent,  it  i 

6f.8ElliB'"bu(ed  in  a  great  variety  of  habitats,  Mie 

T  M  that  it  appears  to  occur  everywhere  in  Europ 

'*-»-*nr  own  experience  with  it  Boggests  very  varie 

kH!^  uplands  on  the  mountains  around  Digne,  tb 

^•j?*b6  Pont  du  Qard  and  Carqneiranue,  the  meadow 

'^Luribeau,  the  grassy  banks  and  gardeng  aroun 

Pjx-covered    hill-slopes  above    Greay-sur-Aix,   ll 

^oug  the  vineyards  at  Suao,  the  thyme-clad  wilt 

Snd  the  meadows  around  Baale,  may  be  noticed  i 

^Qts  of  the  species.    It  also  occurs  on  the  mountai 

.-J*itt),  at  Qranada  (Nicholl),  at  Pontresina,  Fuai 

n*^  (Chapman),  at  Macolin  (Lowe),  and  at  Mend 

^  It  is  not  a  common  species  at  more  than  60001 

^rol  Europe,  although  it  has  been  recorded  fro 

S^*^-      It  g'>es    up    the  Tyrolean   Alps   to   60001 

'S«  Prenj  Mountains,  in  the  Hercegovina,  it  is  n 

gSOOft. JPenther),     It  abounds  on  the  hillsideB 

.—gs-^  the  F6ret  d'Arques,  near  Dieppe  (Moore) ;  on  tl 

_l!¥'ja:*W>iCancal6  to  St.  Malo  (Oberthiir),  whilst  in  the  Po: 

^^;^*^^e9'OE^$^^&{^  prefers  the  dry  parts  of  the  forests  (Dupont) ;  ai 

^^^^^'*^'^^'^^*^'"' ''*'"'''"*  ^^^   fields  and  roadsides  in  the  dej 

^^E^^^Xf'^^iL^^f^t^*  ^^^  warm  slopes  of  the  foothills  near  the  coast 

^j^w3-3^^^Voi^.^|i^«aJ^»  and  of  Corfu  (Norris).    In  Hungary  it  is  commt 

tCaJht-'  >».a»lSl«^-^g»  river  at  Herculesbod  (Lang),  and,  in  Bohemi 

^^^^^lommou,  prefers  dry,  sunny  places  (Hiittner) ; 

'^•^«  it  extends  from  the  plains  up  to  the  alps,  beii 

l^^^le  mountain  slopes  where  Thyiiiiu  terpylium  groM 

"^JS^entiful  on  the  slopes  of  the  Gaiaberg  (Richtei 

^-it  also  goes  high  into  the  mountains,  and,  obo 

la^rom  the  valleys  to  the  sub-alpine  region,  at  i 

Sl»   (WeilerJ.     In  Germany,  its  habitats  appear 

|SJ*  in  Britain,  e.j,.,  in  Pomerania,  it  chooses  nieado 

1  Plotz),  as  also  it  does  in  the  Bhine  Provini 

ikleuburg,    it    prefers  openings    in    woods,  th 

"  open  paths  running  through  them  but-  appei 

J  jyiOTiM,  only  in  the  woods  and  forestfl  that  i 

Is  (Schmidt).     In  the  Oberharz,  it  chooses  d 
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Hilford  Haven  (BobertBon),  near  Cardiff  (8 
ibated — Bristoi  aistriot,  aommon  (Hudtt), 
■wold    BillB    (Jeflerjs).    Chalteab&m    {Bob 

Moreton  (Dobr6o-Poi).  Hahtb:  Broct 
Age  {taU  SUiDton),  SaDdown  (Proat).  New  E 
r«.  WinohMlBr  (Hewstt),  Portsdown  HiU.  81 

Lookortey  (Buitowb).  Herktobd  :  Tar 
DBOn),    Hereford    (BoweU),     Wooffetton    ( 

(Barrand),  Hertford  Heath.  Hertford  (Stfl 
OQ  Qreen  Woods  (Hattbewa),  Broibonrne 
lobild).  Bricket  Wood,  Monejbur?  Hill  ( 
iast  Barnet  (Qittom),  Watford  (Speooer).  1 
wdJBaynor),  St.  Ives  (KorriBl.  iHriBNESBf^ 
I),  Wye  Downs (Raynor),  Shorehani,  Cu«on 
,H7the(Sill),Bfaideto[iediBtrict(Oolding),D 
Taud),  Pembnry,  Teoterden  (Staintonf,  Deal 
Heitlaad),  Tollbridge  (Tnmar),  Heme  Ba;  IB 
Ji»  (Holmes).  Weslwe]],  West  Wiothain  (Ga 
lings).  FcBJit,  Tanbridge,  Fembary  (Coi).  1 
thy  (MoHftt  .  KraionDBBiOHT  (White).  . 
bundant  (Hodgkinson).  SiWetdale  (MelriU) 
,  Preston  (Stainloa).  Holker  Mobs  (Cn 
1  (Murray).  Lsickbter  :  Leioester  (Diion 
ylMattbewe).  LincoiJi :  Linooln  (Uackot 
,  Legsbf  Wood,  near  Uarkel  Basen,  Lan| 
:  Artro  vaUey,  near  Bannouth  (Arkle),  F. 
iburj,  8taiin]oro(Bond),  Harrow  diatriol  Qt 
1111  (JamBB),  WillBBden,  Harrow  Woald.  St 
land-Brown),  Enfleld  (Sykas),  Finehlev  (8c 
ra:  Wye  valley  (Nesbitt).  Monmoutfa  (f 
Iontoomkry:  Newtown  (Tetley).  Northi 
Iton  Wold,  Oandla  (Rothsohild),  North 
;  Hexham  (Nioholeon).  Dalton  (Hosie), 
Brameld).  Oxford:  Oxford  (Stainton),  I 
Le  (Jaffarys),  Castlemattin  (Pnokridga).  E 
lan).  Boas  (White).  Stafhi  :  Leycet 
avion  (Woodiorda).  SHRorsHiiiE :  Sha 
rSiornewni),  Shrewsbury  latainton).  8oi 
mon  (Hudd),  SbeptoD  Mallet,  oommon  ( 
(Macraillan),  Taunton  (Doidge).  8i 
towmarket  (Stainton),  Sudbury  district  (Q 
gham  (Burr),  Dorking  (Oldaker),  Horalej  {: 
amayna),  Oitod.  Purley  (Shaldon),  Biddl 
Frensham  (Bingham-Newland),  Coombe 
le),  Woking  (KuBsell),  Guildford  (Qrover),  G 
taigate  (Whittle).  Banmore  (Step).  Susan 
),  PojningB,  Tilgate,  Baicomba  (Iroaga),  , 
Ditohling  (Dollnian),  Brighton,  Lewea,  H 
somewhat  rare  (Bloomfield),  coromon 
■letcher).  Hailebam  (Tugwell),  Shipley 
Vhilc).  Warwick:  Sutton  Park  (Lee),  C 
A'jnn),  Knowle.  Umberslade  (Kass),  Corlej 
thorpe  (Rugby  liBte).  Atherstone  (Baker),  E 
wler),  Coombe  Wood  (LonRBtaff).  Wxstui 
unroon  (Moss).  Lake  diBtriat  (Btainton),  Ai 
il  (Hodgkinaon).     Wiotown  :  near  Stranrs 

WiLTBHiM :  SaliBbury  (Can-),  Gorsham  (SI 
,  Bromegrove  (Slainton),  Graai  Malvern  (B' 
KB  :  Sandbum  Wood,  8trensal[  (Walkar'   C 

^'strict— Humbar  bank,  Heaale  tonnerlj 
io9  (1  reet),  Bamsley  (Harriaoni  Bishop' 
imith),  fludderafleld  (Varloyl  '  pfnnal 
i  (Sang).  Boobe  Abbey  (tV.  Q  H„f,M  Sea 
exN,  Wakefield  (TaiSt)'.  Yo^f^^lX 
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Distribution. — Europe  (except  polar  region) ;  western  Asia,  Altai, 

with  Dahuria,  Amurland,  northern  China,  Asia  Minor,  eastern  Nan 

Shan  (Staudinger  and  Rebel).     Asia  :  Asia  Minor,  widely  distribated  (Food- 
taine),  Syria — ^Akb^,  Smyrna  (Staudinger),  Amasia  (Caradja),   Transoancasia — 
Borjdm  (Alph^raky),  western  China— Siao-Loti  (Oberthur),  Altai,  North  China— 
Pekin  district  (Speyer),  the  Sinian  Alps  (Qrum-Grshimailo),   Tibet — ^Koko-Nor, 
Amurland  (Elwes),  the  banks  of  the  Schilka  and  Amur  (Badde).   Aubtbo-Hunoabt  : 
eveiywhere  more  or  lessoonmion ,  Bohemia,  everywhere — Earlsmid  (Huttner) ,  Prague, 
Senrtenberg  (Fritsoh),  Moravia — ^Briinn,  etc.  (Schneider),  Nentitsohein  ^Fritschk 
Upper  Austria,  throughout — ^Wels,  etc.  (Brittinger),  Freistadt,  lionz,  etc.  (Fritseh), 
XiOwer  Austria,  common — Vienna  district  (Schleicher),  Hernstein  district  up  to 
140Qm.   (Bogenhofer),  Gresten  (Fritseh),   Salzburg  —  throughout,   lowlands  and 
mountains,   very  common  on  the  Gersberg,  Gaisberg,  etc.   (Biohter),   Tyrol — 
Glockner  district,  Bozen,  the  Dolomite  district  ^Mann),  Mendel  Pass  (Bowland- 
Brown^,  Innsbruck,  Taufers  Valley  (Weileri,  Schliicken-Alpe,  Batzes,  Seiseralpe, 
Schlnderbaoh,  Stil^r  Jooh,  Laugen  (Heller),  Carinthia,  throughout — the  PredJei, 
etc.  (Zeller),  Carniola  (Mann),  Dalmatia — Spalato,  etc.  (Meyer-Diir),  Transsylvania 
[teste  Speyer),  Galicia  (Garbowski),Buda-Pe8t  district,  everywhere,  Lipnik  (Aigner), 
^erkulesbad,  etc.  (Lang|.     BxiiOiuif :  throughout— very  abundant  around  Namur, 
^to — the  whole  left  bank  of  the  Mouse  (Lambillion).  and  the  right  bank  of  the 
Meuse  (Sibille|,  Elderen,  Haute  Marlagne  (Derenne),  Tirlemont  (Halflant),  Jambes 
^aniot),  Vallee   de   la  MoUgn6e  (Lambillion),   Virton  (Cabeau).      Bosnia  and 
HiEBGEQoviKA :  distributed  up  to  1900m.— Dervent  (Hilf),  Fojnica  (SimonysK  Sara- 
jevo, Trebevic  (Saraj.  Mus.),  the  Bomanja-Planina,  Igm^n  (Apfelbeck),  Maklenpass, 
Badusa-Planina,  Jablanica  (Hilf-Leonhard),  the  Prenj,  Krstac,  Plasa  (Penther). 
BuLOARiA  AMD  East  Bouxxija  :    ucar  Sofia,  in    the    Bilo    mountains  (Elwes), 
Bilska  valley,   Slivno  (Nicholl),  Basgrad,  Bustchuk  (BebeH.       Cobsica   (Mann). 
Denmark:    Skove  (Bang-Haas).       Fbance:    throughout — ^Nord    (Paux),    Seine- 
Inf^rieure — For^t  d'Arques  near  Dieppe  (Moore),  Tancarville  (LcNMsh),  Calvados 
(Moutiers),  Br^tagne  (Griffith),  Eure — Pont  de  I'Arche,  Deux  Amants  (Dupont), 
Ille-et-Vilaine  —  Bennes,    C6tes-du-Nord  —  coast    from     CancaJe    to    St.    Male 
(Oberthur),    Manche — Trouquets,    near    Cherbourg   (Nichollet),    £ure-et-Loir — 
Ch&teaudun  (Guen^e),  Auvergne  district — Nohant,  St.  Florent,  Sologne,  Gu^refc 
(Sand),  Aube  (Jourdheuille),  Indre  (Martin),  Allier — Moulins  (Peyerimhoff),  Sadne- 
et-Loire — Autun  (Constant),  Aude  (Mabille),  Haute-Garonne  (Caradja),   Gironde 
(Brown),  Biarritz  (Elwes),  throughout  the  French  Pyrenees  (Bondou),  (Pyr^nees- 
Orien tales — Vernet-les-Bains,   Hautes-Pyr^ndes— Cauterets  (Oberthur),  I>ordogne 
(Tarel),    Haute-Mame    (Frionnet),  Loire-Inf^rieure    (D-Boy),   Doubs — Besauf^on 

(Bruand),  Gard — Pont  du  Gard,  Avignon  (Rowland-Brown),  Basses- Alpes — Digne 
Tutt),   French  Juras — St.   Georges  (Wheeler),   Gex,  etc..  Savoy- Alps — Aix-les- 
Bains,    Gr^sy-sur-Aix   (Tutt),    Alpes- Maritimes    (Milli^re),    Esciu^ne,    Furacare 
(Oberthur),  Nice,  etc-— very  common  (Bromilow),  Cannes,  Auribeau,  Grasse,  Var 
— Hy^res,  Carqueiranne,  Draguignan  (Tutt),  Ste.   Maxime  (Chapman),   Aisne— 
Bois  d'Holnon   (Dubus).       Gbrmamy  :    Prussia,  common — Uastenburg,  Dantzig 
(Schmidt),     Dammhof,     Gross-Baum,     Metgethen,     Kdnigsberg,     Lowenhagen, 
Tapiau,    Wehlau,  Wdterkeim,  Bartenstein,    Mohrungen,   Osterode,    Allenstein, 
Diwitten,  Gr.  Bertung,  Graudenz,  Elbiug,  Zoppot,  Karthaus,  Jastrow  (Speiser), 
Pomerania — Forsthaus  Kokendorf,  Pulvermiihle,  Misdroy  (Hering),  Pennin  (Paul 
and    Plotz),    Mecklenburg-Schwerin   and   Mccklenburg-Strelitz — ^^Wismar    (Boll), 
Gadebusch,  Eleinen,  Wendisch-Bambow,  Rugensee,  the  woods  of  the  Geestland  of 
Mecklenburg  (Schmidt),  Liibeck,  on  the  Wesloer  Moor,  Lauerholz,  and  Wesloer 
Tannen  (Tessmann),  Schwerin,  Parchim  (Gillmer),  Lauenburg,  Hamburg  and 
Schleswig-Holstein — Eutin  (Dahl),  Hamburg  (Beske),  Altona  (Tessien),   Bremen 
and     Hanover  —  Bremen    (Rehberg),    Liineburg    (Stein vorth    and     Machleidt), 
Hanover    (Glitz),    Osnabruok,    Hamcin,    Osterode,   Gottingen   (Jordan),   Bruns- 
wick   and    Harz  —  Brunswick,    Wolfenbiittel    (Heinemann),    Helmctedt,    Qued- 
linburg  (Jordan),  Oberharz  (Hoffmann),  foot-hills  of  the  Harz  (Gillmer),  West- 
phalia— Miinster    (Speyer),    Hdxter    (Jordan),    Rhine    Provinces  —  Uerdingen, 
from     Trier     to    Wesel    (StoUwerck),    Barmen,    Elberfeld    (Weymer),    Crefeld 
(Rothke),    Neuenahr    (Maassen),    Hesse-Nassau,     Olerhessen    and    Waldeck  — 
Nassau,    Wiesbaden    (RAssler),    Oberursel    (Fuchs),    Hanau,     Steinbeimerwald, 
Wilhelmsbad    (Limpert  and    Rdttelberg),    Amtsbezirk    Wied-Selters    (Sebenck), 
near  Giessen  (Glaper),  Frankfort-on-Main   (Koch),   Cassel  (Borgmann),  Waldeck 
(Speyer),  Rotenburg-on-Pulda^  (Jordan),  Thuringia  to  2000ft.— Erfurt  (Keferstein 
and  Werneburg),  Schwansee,  in  Steigerwalde  and  xVillrodaerforsle  (Ent.  Verein 
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™-D--rorBi   as   „„,„,„„„,    ,„ 
(Peyerimhoff).      OraBo«:   uta 
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*>7a&rml'°l>>  (Eraper  tMa  Stt 

i^^  3  (Muwhamp).  the  ValaU,  general  fro„.  20O 
■.  loot  of  Boohors  da  Nays  (Barraud),  VBrtau,  (Wh« 

g^?i?A^ffi?nl    H^        ^."'°'  "»=■  (ChapmnB),  Lucerne  (t£Ln„T  J 
T'^^^  (Weisaeabon.  t««  Btondi^er).       ' 

■  V  li;^"*°™    °^    P"^ARCTW    UBBIOOIJI^i. 

SntaniiM,  Moors 
Dymphiilig,  Spr. 
Hespebuns. 

NlSONIADlW, 

Hallia,  Tut[ 
marloyi,  Bdv. 
peliM,  Leeoh 

...     "?'':  srebna,  Orum-Gra 
NiBonia,dea,  Hb 

•ft*™.  LlDii. 

■"J-  'aabelto,  Lumb. 
"*■  ^00  idea.  Tutt 
"*■  la»nBTers»,  Tutt 
""■  "Wiegatn,  Tutt 
""■         brunnea  -  uniool 

Tutt 
"?■  'Jrgnnfa-BlooI'lBSi  T 
"  ■       brunnea-t™"*'™' 
.     Tmt 
""■         branne»-™c>e8i 

'^-  UniMlor,  Fn* 


ab.  ftpprozimftte.  Lorn 

ab.  soffoMk-alooidea,  Tott 

ab,       BuifaMt-iransTecws 
Tott 

ah.  soffoflft-Tariegata,  Tatl 

ab.  fnlva,  Bankes 

var.  oenranftes,  GraaL 

ab.  elanu,  Carad. 

vat.  popoviana,  Nordm. 

var.  Buiina,  Onun-Onh. 
montanns,  firem. 

vat.  nigresoens,  Leeoh 
leechii,  Elw.  and  Bdw. 
■buoiidx. 
ExynniB,  Schrk. 
aloeae,  E«p. 

vat.  anstralis,  Zell. 
althse,  Hb. 

nor.  bntioQfl,  Bbr. 
layathers,  Esp. 


EOoperia,  Tatt 
poggei,  Led. 

vat.    latnlenkos,     Qmm- 
Onh. 
IfoBchampia,  Tutt 
proto,  Esp. 

var.  mohammed,  Obih. 
leozeflB,  Obth. 
fltaudingeri,  Spr. 

vat.  plurimacala,  Chr. 

var.  proteas,  Stand. 

var.  promethens,   Ghmm- 
Gnh. 
FaTria,  Tatt 
tesHellum,  Hb. 

var.  nomaa,  Led. 

var.  dilutior,  Buhl 

var.  gigas,  Brem. 

var.    kaenlanas,    Ghmm- 
Onh. 
eribreliom,  Even. 

var.  obscnrior,  Stand, 
nobilis,  Stand. 
Hesperia,  Fab. 
antonia.  Spr. 

var.  gigantea,  Stand. 
sidsB,  Esp. 
oarthami,  Hb. 

var.  moesohleri,  H.-Soh. 

var.  valesiaca,  Bdhl 
oinarsB,  Bbr. 
andromeds,  Wallgm. 
oentanren,  Bbr. 
aerratnlflB,  Bbr. 

ah.  tarasoides,  Bbr. 

var.  osBcns,  Frr. 

var.  major,  Stand. 

var.  alveoides,  Stand. 
oacaliiB,  Bbr. 

Sieyeri,  Stand, 
yens,  Hb. 

ab.  funginuB,  Sohilde 
var.  conyzflB,  On. 
var.  oarlina,  Bbr. 
var.  onopordi,  Bbr. 


tfor.  cirsii,  Bbr. 

var.  iberiea,  OnnB-Qnh. 

var.  sil 

alpina,  BiBeh. 
var.    darwasifoa, 
Orsh. 

malyn,  Luuu 
ab.  albina,  Tott 
ah.  taras.  Bergs. 
ab.  intermedia,  Schildft 
ab.  zagrabiensiB,  Ckond 
ab.  faseiata,  Tntt 
ab.  resfcricta,  Tott 
ab.  bninnea,  Tatt 
var.  (et  ab.)  aoatealia* 
var.  melotis.  Dap 
var.  hypoleoooe,  LedL 
var.  pyxanaiea,  ToM 
var.  andalosiea,  Tott 
var.  alpina,  Tott 
ab.  mfa,  Tntt 
t  var.  malvoides,  Blw. 
Edw. 
Bremeria,  Tntt 

bieti,  Obth. 

maculatns,  Brem. 
var.  amnrensis.  Stand* 
var.  thibetanns,  Obtli. 
var.  zona,  Bfab. 
var.  albistriga,  Mab. 
var.  sinicns,  Botl. 

oberthneri,  Leeoh 
Powellia,  Tntt 

geron,  Wats. 

phlomidis,  Hch.-Sok. 
var.  jason.  Kind. 

orbifer,  Hb. 
ah.  enorate^  Frr. 
vaar.    tesselloidee,     Hdi^ 

Soh. 
ab.  hilaris,  Stand. 
var.  Ingens,  Stand. 

sao,  Hb. 
ab.  enorate,  Oohs. 
var.  therapne,  Bbr. 
var.  ali,  Obth. 

UBBIOOLtDJB. 

Ambomachina. 
axbomachidi. 
Taractrocera,  Bnti. 

flavoides,  Leeoh 
Ampittia,  Moore 

trimaonla,  Leech 

delailama,  Mab. 
AeromaohuB,  Nio(6T. 

ohinensiB,  Elw.  and  Edw* 

piceus,  Leeoh 

inaohns,  M^n. 

oatooyanea,  Mab. 

OrCLOPIDINJB. 

Ctclopidioi. 

AUBEBTIA,  Obth. 

mioio,  Obth. 
dieckmanni,  Qraes. 

var.  gemmatas,  Leeoh 
ohristophi,  Omm-Grsh. 


**-t|yiwijaBPK  or  PAUKABono  dbbiooudu. 

""^'"■"■%'lSiU,obtt. 


eiuiea,  B«bd 
MteoD,  Bott. 
ob.  virefloeDS,  Totl 
ab.  disUDots,  Tntt 
nb.  obBoleU,  Tntt 
ob.  olara,  Tntt 
ab.  Aitenaa,  Tntt 
Dbbicolhia. 
Ubsicousi. 
Drbioola,  (XinD.,]  Barb. 

ob.  clam,  Tatt 
oft.  iotemiAdu,  Tatt 
ab.  snituKt.  Tntt 
ab.  palUdapnnota,  Tutt 
db.  eiU^iUft.  Tatt 
ab.  ooDflna,  Tutt 
ab,  janota,  Tutt 
ab.  oeatripunota,  Tntt 
DOT.  (e(  ab.)  aan,  Tatt 
car.  !ato6.)p»ma».  Tntt 
oar.  dimila,  Moora 
oar.  (etab.)o»leiia,Hejd, 
oar.  (at  ab.)  ^piua,  Bath 
Bar.  floriadk.  Ball, 
oar.  mill*,  AJph, 
mtr.  DMDitobai  Sanad. 
oar.  oolonkdo,  Seudd. 
vor.  idoho,  Edw. 
par.  oregonia,  Ed«. 
oor.  nenda,  Bdw, 
oai*.  lanrantuia,  Tjjtaaa 
ear.  aminiboia,  Lyniali 
oar.  manitoboides.Flitab 
oar.  (Mtumbia,  So  odd. 
ear.  juba,  Scodd. 
oar.  Ticidii,  Edw. 
Augiadu.  Hb. 
bouddha,  Uab. 
aimllls.  Leeab 
sylvaDoideB,  Leeoh 
BObbjalina,  Bi«m. 

oar.  thibetana,  Obth. 
ajlTaon*,  Esp. 
ab.  paupera,  Tntt 
ab.  obioleU,  Tutt 
ab.  opposita,  Tutt 
ab.  olura,  Tatt 
ob.  axteota,  Tutt 
lib.  juDota,  Tutt 
ab.  obacara,  Tatt 
var.  norvegica,  Tntt 


Piote 
cor.  hjtoana,  Cbiiet. 
car.  (el  06.)  venata,  Bw 
oar.  tochrana,  BiJbl 
oar.     (an   ,pie.)    l**" 
.        Turati 

oohraoea   Bram. 
Halpa,  Moora 

'""^ii,  Mab. 

Mtirr. 

tuA,  P-  lO')'  ^-  Jtofo  "  _ 

tuffiua.    ThiB  U  wrong,  ai  H  ig  ^™n„i'^tb  i-  '•"' 

r^'ri^  obicHra  that  ia  paiaUsl  with^^jg^  .b-  "?* 


Padraooa,  Moon 

dara,  KoU. 
Q^genes,  Hubn. 

nostrodamos,  Fab. 
BaoriB,  Moore 

Mileri,  Led. 

?  thyone,  Leeoh 

pelluoida,  Marr. 

jansoniB,  Butl. 
Pumara,  Moore 

bada,  Moore 

gattatoB,  Brem. 
Cbapra,  Moore 

mathias.  Fab. 


alddee,  H.-Bah. 

vw,  ahzimaa,  Chr. 
coBmlesoens,  Mab. 
Ibmbmidjb. 
Ibmsmznjb. 
Ibmxnzdi. 
Ismene,  Swaint. 
aqiiilina,  Spr. 
?  jankowskii,  Obth. 
Hasora,  Moore 
annra,  Nio^v. 
Bhopalooampta,  Wallgrn. 
benjamini,  Qtxtbt, 


Superfamily  11 :    Bubalidbb. 

The  '<  Coppers,"  '*  Blues/*  and  <<  Hairatreaks/'  as  one  of  the  ohiel 
groups  of  this  superfamily  is  popularly  called,  are  closely  united  hj 
marked  oyal,  larval,  pupal,  and  imaginal  characters,  and,  in  their 
wider  relations,  are  found  to  show  considerable  connection  with 
the  other  main  group,  the  Erycinids.  The  earlier  authors 
referred  our  only  European  species  of  the  latter  group,  HamearU 
(Nemsobiut)  lucina,  on  account  of  its  superficial  resemblance  to 
the  Melitieas,  to  Linux's  HamadryadeSf  but  its  structural  details 
lead  one  to  include  it  among  the  Erycinids  (also  known  as 
Lemoniids  and  Biodinids),  a  family  particularly  abundant  in 
tropical  America,  but  with  some  species  in  North  America  and  the 
Malay  region.  Scudder  has  worked  out,  in  considerable  detail,  the 
similarities  and  the  differences  of  the  two  groups  under  the  name 
Lyeaenidaey  treating  these  as  subfamilies,  Lemoniinae  and  Lycaenina$, 
Sfe  says  {Butts,  of  New  England,  ii.,  p.  771) :  '*  In  the  perfect  stage 
we  find  important  characters  common  to  these  two  groups,  and  dis- 
tinguishing them  from  the  rest  of  the  butterfly  world.  Their  small 
size  and  delicate  structure  would  at  once  be  remarked;  the  front  of  the 
head  between  the  eyes  is  much  narrower  than  high,  which  is  not  true 
of  any  other  group ;  the  eyes  are  not  in  the  least  prominent,  they  are 
notched  on  the  inner  margin  above  to  give  room  for  the  antennal 
sockets,  which  the  narrowness  of  the  head  between  the  eyes  here 
renders  necessary.  As  all  these  are  characters  which  concern  the 
fundamental  structure  of  the  head,  and  are  not  found  elsewhere,  they 
must  be  regarded  as  of  considerable  taxouomic  weight.  The  antennsd, 
including  the  club,  are  invariably  straight,  with  none  of  the  curves  so 
common  elsewhere,  and  especially  in  the  lower  groups.  Both  of  the 
subfamilies  agree  with  the  Nymphalids  in  the  slight  separation  of  the 
meso-  and  metathorax.  The  neuration  of  the  wings  is  extremely 
simple.  The  structure  of  the  front  legs  has  been  so  often  insisted 
upon,  that  it  is  not  necessary  to  more  than  mention  it,  but  it  should 
be  borne  in  mind  that  the  difference  between  the  two  subfamilies  is 
comparatively  slight,  while  they  both  differ  from  all  other  butterflies 
in  the  broad  fact  that  the  front  legs  of  the  ^  are,  and  those  of  the  ? 
are  not,  aborted ;  in  no  other  group,  excepting  in  the  single  aberrant 
subfamily,  Libythnncie  (on  that  account  placed  here  by  Bates),  are  the 
legs  sexually  heteromorphous,  while  here  it  is  universal,  though 
varying  in  degree.  The  difference  between  the  two  subfamilies  is  one 
of  degree,  the  difference  between  it  and  other  families  is  one  of 
independent  character.      Add  to  this  the  unique  character  of  the 


f^oxnixuhl.   flkppendages  of  the  <^ »  shaxed  by  both  the  subfamilies,  and 
/-o  bAve  ^   t^otality  of  characters,  drawn  from  all  stages,  held  by  these 
^^eo  §proup8   in  common,  and  in  distinction  from  others,  which  cannot 
3  e:xceed^id^  b^  any  other  combination  of  sabfamilies  in  a  homogeneous 
IioIb/'        SZirby,  however  {Handbookj  etc.,  p.  7),  commenting  on  this, 
^^^y  s   that   '  *   tliere  are  many  di£ferences  between  the  two  groups  thus 
u^xii'^^^  ^7  Soudder,  and  even  in  pattern  and  general  appearance  they 
^x>e  so  diasiisGiil&r,  that  there  are  very  few  species  belonging  to  either  of 
t^lx^icxi  'whicb  ivonld  be  likely  to  be  mistaken  for  the  other,  even  at  the 
^^r&t  ^lancse,  hy  anyone  who  was  fairly  well  acquainted  with  the  general 
^ppeaf^^^^     of    butterflies."      He  adds    that    "the  Lemoniids    and 
^yoSBXiids  wneLy  \)q  taken  as,  in  some  measure,  representative  of  separate 
£^vmS1^^>  ^^^    t\xe  Lemoniids,  with  the  exception  of  a  few  somewhat 
g^Y^GTT^^   Ol^  'V^orld  genera,  are  almost  entirely  confined  to  tropical 
^y^^eiri<^»    'w^li.ilst  the  Lycsnids   are   almost   entirely  an  Old  World 
^jriro^P'  ^^  ^^  ^^.cept  the  tropical  American  species  allied  to  Thsda" 
^         Ol^^P^^^^^*    dealing  with  the  phylogeny  of  the  Ruralidea  from  the 
^^^j3.dpo3^^    o£     pupal  structure,  comes,  however,  to  exactly  the  same 
^^^^x>.oltt^^  SA   Scudder.     He  says  that,  amongst  butterfly  pupsB,  above 
^^o     XJrbicolicIs,  there  appear  to  be  two  great  divisions,  one  containing 
J^apiliani^es  (with  their  Pierid  and  Nymphalid  derivatives),  the 
—  contain  ijQg  iheRuralides  {Ruralidae  or  Lycamidae  And  Erycinidas), 
_^  _         L  ^*®  t>o^i2  so  much  specialisation  in  various  (and  often  in  parallel) 
^^^GiOtionB  XXX     these  two  groups,  that  exceptional  pupsd  may  seem  to 
^^^.^vel  ^*r  f^Qxxi  that  typical  of  the  group  to  which  they  belong.    Still  the 
l^sro^^  diffepez^ces  are  nearly  always  present,  the  pupa  of  the  Buralid 
^jrsrO'^^P   ^°  ^is-feinguishable  from  that  of  the  Papilionid  by  the  short, 
.^^^^ty    rourkded   form,  and  by  the  head  being  quite  on  the  ventral 
^-p^ot  of  tb.^    pupa,  as  if  the  round  squat  form  had  been  gained  by 
.^^^tiixig  bo^l^  extremities  underneath ;  they  are  further  distinguishable 
^^   ^Ixflkt  the    lE^apilionids  have  horns  and  processes  that  are  part  of  the 
x>^^lP^  itself^    l>ut  rarely,  if  ever,  any  hairs,  whilst  the  Buralid  pupa  haa 
^l^-^e^y^  haiira   more  or  less  in  evidence,  though  it  may  occasionally  hav% 
•r>i3.p^  prooc^sses  also,  like  those  of  Papilionids.     When  we  come  to 
^i:firer«ntiato   the  Ruralides  into  their  two  great  divisions  of  Ruralidam 
rj^y4UM'^nid^a,m\jmdi  Erycinidae,  there  is  no  character  that  seems  to  be 
xisi^ttnti.       ^he  Erycinid  pupa  has  the  2nd  leg  well  developed  upwards 
»8  to  recLob  the  face  (eye)  and  separate  the  1st  leg  from  the  antenn^' 
_  bil^^  ^^   tliat  of  the  Lycsnids  the  1st  leg  is  best  developed  upwards^ 
il^0    1>Aae  stretching  right  across  the  face  and  touching  the  antenna,  ao 
^\%^^  ^^^  2xid  leg  does  not  reach  upwards  to  the  face.     As  a  rule,  the 
f^ycBBmA  pupa  is  high,  whilst,  in  many  Erycinids,  the  pupa  is  ver^ 
^^kliliened,  xnaking  them  often  show,  with  exaggerated  conspicuousneae^ 
^^&      widtb     across   the   8rd    and   4th   abdominid   segments,   whicl;^ 
3is*in^«>8hes  many  pupae  of  this  group  from  those  of  the  Papilionid 
^iiixrpB.     The  pupa  of  Hamearis  {Nemeobitu)  /uct^a,  our  only  Briii^i^ 
;0;ryoinid.  might,  however,  so  far  as  this  character  is  concerned,  be  ^ 


^1*1  ^^  *^®  Lycsenid  pupae,  so  far  examined  by  me,  have  be 
pletely  solid,  without  movement ;  it  is  probi^bie  however,  that  ,._ 
e  Of  the  less  speciaUsed  Lycaenid  subfamilieg'  forms  retaini^^ 
;>^einent  occur,  since,  in  the  Erycimdae,  the  tlJdadinae  have  tj^ 
sao^aa^  y^o  movable  segments,  the  Lemanunam  K^^^  one,  whikt  in  tK^ 
^gMwnsi^rmas  (Nsmsobiinas),  as  exemplified  by  ^Learu  (Nemsobiu^ 
,^^^9a,  the  pupa  ia  solid,  tm  in  the  Lyoaanida.        ^iatneaf^  v  ^> 


-  Scttddeif  Imfther  says  that  the  larvs  may  be  at  once  distiirg^iuslie^ 
f irom  all  others  by  the  small  size  of  the  head,  their  more  or  less  onisci- 
form,  and  never  elongate,  shape,  and  by  the  brevity  of  their  le^s  sj^d. 
prolegs,  forcing  some  of  them  to  glide  rather  than  to  creep.    Noli  a  fe^^ 
are  known  to  avail  themselves  of  their  small  head,  extensible  neck,  &ii<l 
oblique  position  of  the  mouth,  to  burrow  into  pods,  seeds,  and    fruits* 
The  larva,  as  it  leaves  the  egg,  is,  in  both  of  the  divisions  of  tbe  groups 
distinguished  by  the  presence  of  chitinous  annuli  or  lenticulaiir  eleva- 
tions, serially  arranged  on  the  dorsal  side  of  the  body.    This  clxckracter 
they  appear  to  share  with  the  Urbicolids,  in  which,  however,  the  poeitioD 
is  somewhat  different.     The  onisciform  shape  of  the  Buralid  (HfycsBnicl) 
branch  makes  these  recognisable  at  a  glance,  but  even  when    l^lxey  »se^ 
cylindrical  they  differ  from  those  of  every  other  group  in  their  abbreTiaA^^^^ 
form.     In  the  Lemoniid  (Erycinid)  branch  there  is  greater  vcuricLVy\\:^^t 
of  form,  but  none  of  the  great  elongation  of  the  body,  characterd8ia.o 
the  other  families,  is  to  be  observed ;   in  both  groups  they  dififer    f  ir<^^^ 
most  other  larvae,  and  agree  together  in  the  incomplete  structutx-e  of  t>  ^^ 
posterior  part  of  the  head,  the  chitinous  skull  presenting     liere     ::r^no 
downward  slope,  the  softer  membrane  of  the  succeeding  segments  be 
attached  to  near  the  summit  of  the  head,  so  that  the  head    beco: 
more  or  less  retractile,  sometimes,  certainly  to  a  very  slights 
within  the  prothoracic  segment,  while   the  head  itself  h&s 
decided  obliquity. 

The  egg  appears  to  be,  throughout  the  group,  uniformly 
than  high,  a  character,  however,  that  it  shares  with  the  typioaj. 


of  the  Urbicolids  and  the  Pamassiids;  oblate  spheroidal  in  shape,  ofts^^ 


much  flattened,  becoming,  in  its  extreme  forms,  echinoid, 
turban-shaped  in  general  appearance.     Scudder  says  that  tbe 
ment  of  the  Lycaenids  and  Lemoniids  in  the  characters  of  th.eir  ^g-^* 
is  so  complete,  that  it  is  impossible,  with  the  limited  knowledge  of  u^ 
Lemoniid  eggs  at  disposal,  to  formulate  any  satisfactory  dia^noe^//. 
distinctions.  In  the  solitary  European  representative  of  the  Brycinids 
(Lemoniids),  however,  t.«.,  Hamsaris  {Nemeobius)  lucinaf  the  sculpture 
is  very  different  from  that  of  the  general  t^>e  presented     by    \bj^ 
Palasarctic  Lycaenids. 

Chapman  further  finds  that  the  antennce  of  the  two  Buralid 
offer  considerable  resemblance.     He  writes  (in  litt.)  that  the  ___ 

of  the  Lycasnids  and  Erycinids  only  differ  in  degree,  the  simpler  forms 
being  very  much  alike,  with  cylindrical  joints  and  sense-hairs  ^enet^ 
ally  distributed  over  the  unsealed  area,  and  with  the  bristles  &n^^D^^^ 
chiefly  in  a  terminal  circle  on  each  joint,  as  in  Urbicolids.    In  a  It^^^ 
proportion,  however,  of  Erycinids  (Lemoniids)  there  is  a  more  or  X^j^^ 
developed  ventral  groove,  which  resembles  that  of  Papilios,  and  d.iS^^^ 
from  that  of  Pierids  and  Nymphalids,  in  that  the  fine  sense-hairs  are  f ounc^ 
outside,  as  well  as  within,  the  groove,  whilst,  in  the  two  latter  famiij^^ 
(both  of  which  have  grooved  antennae),  the  sense-hairs  are  confined  to 
the  grooves.     The  Lycaenids,  therefore,  have  preserved  throughout  a 
form  of  antenna  that  is  only  found  in  those  Papilionids  and  Erycinids 
(Lemoniids)  that   have    these    organs    least    specialised.      Though 
specialising  as  much,  perhaps,  as  these  other  families  in  many  other 
ways,  they  were  satisfied  with  very  little  modification  in  their  antenna. 
(Bee  also  Nov.  Zool.,  v.,  p.  874.) 
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So^^^^^  firives  the  following  diagnosis  of  the  superfamily  [Bvtu,  of 
jSTifW  e:^^^^'^^  ii-  pp.  767-768) :- 

T^^C^^' ^\^'OiaM  %\T»,    Head  rather  small ;  front  always  higher  than  broad, 

11^ b^^^  *®  '^i^h  again  as  broad  ;  vertex  separated,  sometimes  partly,  sometimes 

***'*?i       £X'^^'^^   ^**^iput  by  a  transverse  sulcation ;    the  eyea  neither  prominent  nor 

^eliolly,.  *^    -^y^yond  the  general  contonr  of  the  head.     Tongue  inserted  below  the 

1^*1^4^??  *S5f     <J^©  lower  half  of  the  eye;   papillae  of  tongue  verv  long  and  slender 

^*^^^^j^aX  »    ^Q*"*^*  ^B  angles  terminating  at  the  truncate  or  hollowed  tip  in  acicnlar 

^        j^^    centraJ  pr-ocess  exceedingly  slender,  blunt  tipped;    they  are  attached 


I>^^^^^  tJ3^^    oater  ed^o  of  the  tongue,  confined  to  the  apical  tenth  or  thereabouts, 


oJ.'^'^ys  8ef>a.xated  from  each  other  by  at  least  half  their  own  length. 
«x*^^^  ^X^^Tted  in.  distinct  pits,  so  far  at  the  side  as  to  infringe  upon  the  eyee. 
.A-**^^j^^Xo  '?  direct  ^continuation  with  the  sides  of  the  front ;  the  club  straight. 
-fc^^^^  p&lf  ^  ^^'y  ».X^nder,  cylindrical,  of  nearly  uniform  diameter.  Prothoracic 
^^v^^  y^5iicr«d  to  a  ncs^re  lamina.  Thorax  moderately  slender,  not  much  compressed, 
^?  ^^pper  sii'&ce  mc^<ilerately  arched,  sometimes  a  little  less  so  above ;  mesoscutellum 
"^^  ♦t.T  1^^^'  lozenfi^t^fr— ehaped,  forming  about  a  rightrangle  between  the  halves  of  the 
**®^^^tui»  i'lto  '^(irlaicli  it  does  not  greatly  project,  the  suture  between  Uie  two 
-"^^^Yit   the   two  pie€2^»8  together  forming  posteriorly  a  reversed  blunt  cone ;  meta- 


^*^«^^^  only  slightly^  separated  from  the  mesothorax.  Wings  ahnost  always  broad 
***^^ljort,  the  lore'^w  mugs  almost  invariably  simple,  the  hind  wings  frequency  with 
«J^^L||.d-^J^  ^^^^-  JForowings:    costal  nervure  terminating  at  from  a  little  lees 

^^^^  jjalf  to  about,  t:.^wo-thirds  the  distance  from  the  base  to  the  apex  of  the  costal 
^     ^^^griix ;  subcostal   xxervure  with  two  or.  three  superior,  and  one  inferior,  branches ; 
^'i?  Sxuple,  exccptixm^  the  last  superior,  which  is  frequently  forked ;   at  least  one  of 
^1^^      superior  braz&.c^ls.ea  is  emitted  before  the  tip  of  the  cell,  and  the  third,  when 
^^^oftf^^i  beyond  ;  tl:&.^  inferior  nervule,  united  to  the  nervure  b^  a  very  slender  vein ; 
X^f'^^^ervnTe  itself   t^^miinates  below  the  apex  of  the  wing ;  cell  closed  by  a  slender 
"^r^^.^      eomedmee    aXixioat  obsolete  ;   median  nervure  with  three  branches,  itself  not 
^^iSijiiig  *^®  Ijordor  ;    internal  nervure  short,  running  into  the  submedian  nervure 
'*'^^nX  to  the  base.       ^ind wings  :  costal  nervure  terminating  at  or  near  the  middle  of 
^^T^^^-oex-  of  the  costal  margm,  sometimes  emitting  upward  from  near  the  base,  a 
***^    ^^1  precoetal  sh.oot ;   subcostal  nervure  with  three  oranches,  itself  not  reaching 
^^**^  ^or5er,  the  tliirti  nervule  connected  at  its  base  by  an  exceedingly  slender  vein., 
^^^^j.     ^s  closes  tlie  cell ;  median  nervure  with  three  branches,  itself  not  reaching  the 
^**^^^r  ;    Bubmedian.  nervure  terminating  at  or  just  without  the  anal  an^e ;  internal 
l>^*^^jyft  termixu\ting  generally  near  the  middle  of  the  lower  margin.     Forelegs  of 
*T?*  £^iii»le  like  tlie  other  legs,  although  with  less  profuse  armature  and  with  naked 
^f^.     I    splx&es;   of   the  male  shorter,  and  either  the  armature  and  joints  as  in  th« 
**"^|*^j^^  excepting  on  the  last  joint,  where  all  the  apical  armature  is  wanting,  and,  in 
^^•mw^MM     2  ^^^^  generally  a  single,  triangular,  slightly  curving,  median  hook ;  or  the  tarai 
_  .joii^ted,  and  entirely  devoid  of  armature.  Genital  organs :  Eighth  dorsal  segment 
-— ^^«j.e  abdomen  entire  on  posterior  margin,  the  upper  organ  meeially  cleft,  and  the 
^^i^^^v'arionely   developed,   but  usually  much  expanded,   with  a  pair  of   slender, 
^^Z^^ri^S'*    ^^^®^   or  strongly  arcuate  arms  attached  to  the  base,  and  with  no 
t^^JJ-^xj   book  ;  daaps  forming  slender  and  elongated  or  else  tapering  blades,  8ome> 
gg^~lL     bri«ti®d  at  the  tip,  the  intromittent  organ  long  and  slender,  often  to  an 
tS »^*^L«» y-e  degree. 

"^^  ^-^xjM'—^^^^^^te  or  oblate  spheroidal  in  shape,  more  or  less  deeply  and  densely 
-^rtJ«^*^'  the  angles  of  the  reticulations  often  filamentous  or  spiny,  the  micropyle 
*^^*^;gxtly  sunken  in  an  abrupt  pit. 

'"    X^fcAJ*''^^  (^^^Jy-luitched).— Head  generally  smaller,  never  Urger  than  the  succeed- 
d^.^***^^*^'  *''^*^**^>  generally  with  few  hairs  on  the  lower  h^,  and  none  on  the 
£^>^  j^^    tJie  posterior  margin  encroached  on  by  the  softer  integument  behind,  so  as  not 
— j>S^^x»<i  boDJi^d  the  summit  of  the  head  in  a  downward  curve.    Body  cylindrical  or 
"*        Xir».cir*^J»  fi^porally  largest  anteriorly,  and  tapering  from  the  very  front  back^ 
f^^TX^^^^  'With  long,  longitudinally  ranged,  tapering,  spiculiferous,  cuticular 


^ 


j4^J»2V^i 


^i^J^^®*,',^™®''**^®*  as  i<M>flr  *■  ^®  ^^yi  and  with  a  larger  or  smaller  number  of 
£^,3.cJio^^. '^'*S«d,  krger^or  smaller,  chitinous  annuli  or  smooth  lenticulai- 


^'^ji     J     ®^d  last  body  segments,  and  sometimes  others,  with  a  comeoi^^ 
^^  ,--   -^  '?*       ^^^^  (adult).— Head  smaller,  generally  much  smaller,  than  the  bodv 

^o^T^^9      »S,3^       *^in«  **»™^  forward,  with  only  few  hairs  on  minute  panilli' 
^^^'^S*^  **^"^  ^**'  •|>iii«»f  "^^  •oaroely  any  or  no  posterior  contnotio&rofi^ 


oxBiiiiim,  often  oompletely  TetiBctile  ivithin  the  sQgment  bdund.  Body  ooiflcilonn 
or  sabonisciform,  never  elongate,  often  lon^-OTate,  the  sides  sometimes  teetiforxn, 
fnmished  with  longer  or  shorter  pile,  amonff  which  are  sometimes  lon^r,  longitudinally 
ranged,  hairs  or  bristles ;  never  spined,  but  occasionally  fomie^ed  with  fleshy 
or  filamentous  processes  longitudinally  arranged  or  confined  to  the  1st  thoracic  or 
8th  abdominal  segments.    Legs  and  prolegs  generally  short. 

Pupa. — Fastened  by  a  silken  girth  around  the  middle,  and  by  cremastral  hooks 
to  a  silken  pad  at  the  tail,  in  almost  any  position,  but  with  the  nead  never  lower  or 
much  lower  than  the  tail,  and  always  in  dose  embrace  of  the  surface.  With  ran 
possible  exceptions  (Bar),  never  endosed  in  more  of  a  cell  than  the  loose  attach- 
ment of  the  flaring  edges  of  a  leaf  might  give.  Short,  stout,  compact,  rounded,  with 
no  angular,  and  few  rounded,  prominences,  in  front  bluntly  rounded,  thon^  som»> 
lames  feebly  emarginate,  the  ventral  surface  almost  perfectly  flat ;  head  wh^ly  upon 
the  ventral  sur&ce,  invisible  from  above ;  prothorax  large. 

As  has  been  already  noticed,  the  Erycinids  (Lemoniids)  are  charac> 
teristic  of  the  New  World,  the  Buralids  (LycsBnida)  of  the  Old  World, 
and  are  found  in  the  tropical  parts  of  each,  rather  than  the  temperate, 
although  the  Lycienids  of  the  Old  World  form  a  fair  proportion  of  the 
temperate  butterfly  fauna,  confined  in  these  cases,  however,  to  a  few 
tribal  forms.  In  North  America  the  Lycsnids  are  poorly  represented 
except  on  the  western  coast,  being  elsewhere  much  overshadowed  by 
the  numbers  of  the  Nymphidids  and  Urbicolids. 

The  imagines  are,  on  the  whole,  smaller  than  those  of  any  other 
large  group,  except,  perhaps,  the  Urbicolids,  which  are  also  in  many 
species  comparatively  small;  they  are,  however,  usually  brightly 
tinted,  and  often  exceedingly  brilUant  in  hue.  Scudder  says  that 
their  delicate  and  brilliant  markings,  together  with  the  nimble  and 
varied  flight  of  many,  scarcely  excelled  by  the  most  vivacious  of  the 
Nymphalids,  mark  them  as  gems  in  the  lepidopterous  world.  Their 
wings  are  almost  always  entire,  excepting  when  the  inner  half  of  the 
hindwing  develops  a  tail,  often  of  excessive  length  and  delicacy,  a 
mere  thread  of  colour. 

Scudder  gives  the  following  diagnostic  comparison  of  the  two 
families  that  comprise  the  superfamily  Ruralides : — 

Eoo. — Converging  septas  extending  from  walls  of  cells  towards  their  osntre 

Ebtgznidji  (LsMOMimJi). 
No  oonverging  septs  thrown  off  from  walls  of  oells 

BUBAIilDiB  (LTCXMin*)' 

Ljlbva  (newly -hatched). — ^Body  with  ohitinous,  dorsal,  and  substigmatal  shields 
on  every  segment,  in  whioh  the  haired  papills  are  confined,  and  only 

subdorsal  annuli Ebtcinidx  (Lbmomudx). 

Body  with  chitinous  shields  of  greater  or  less  extent  and  distinetnsas, 

only  on  first  thoracic  and  last  abdominal  segments,  no  substigmatal  shields, 

and  with  annuli  on  the  sides  of  the  body  . .        Buiullidjb  (LTCJunDii)< 

liABVA  (adult). — Head  at  least  half  as  broad  as  the  middle  of  the  body ;  the 

latter  scarcely  onisciform  Ebtcdiidjb  (LxMOKimiB). 

Head  less,  generally  far  less,  than  half  as  broad  as  the  middle  of  the 
body ;  the  latter  more  or  less  onisciform  . .         Burjlldjb  (LTCJUODii). 

Pupa.— Body  elongate,  sparsely  clothed  with  long  hairs 

EBTcnnnJE  (Lbmorxida)- 
Body  contracted,  sparsely  or  densely  clothed  with  short  hairs  or  other 

dermal  appendages  Bubalidjb  (LTOJimnJi)' 

Imago. — ^Labial  palpi  minute,  only  the  minute  apical  joint  surpassing  the  face ; 
forewings  provided  with  a  distinct  internal  nervure ;  hindwings  searoelj 
channeled  to  receive  the  abdomen,  fornished  with  a  precostal  nervure,  the 
costal  nervure  only  running  to  the  middle  of  the  oostal  margin;  fore 
tarsi  of  i  with  rare  exceptions,  without  spines  or  claws 

Ebtghodji  (LBiioinp*)' 
Labial  palpi  well-developed,  porreot,  half  or  more  of  the  middle  Joisi 
snrpaMlag  the  faoe ;  forewings  with  exoessively  brief,  hardly  peroepnble. 


^iJl^'n^  iMmm;  hiDdvingB  channeled  on  bMal  hall  to  reoeive  the 
abdomen,  without  a  precoBtal  nervure,  the  costal  nervnre  running  nearlv 
to  the  end  of  the  oostiu  margin ;  fore  tarsi  of  e  armed  abundantly  heneath 
and  a%  tip  with  spines       Rurauda  (Lycmkidm), 

The  srtperfamily  is  generally  known  as  the  LyeamideB^  a  name 
derived  from  the  Fabrioian  Lycasna^  but  it  is  puszling  to  understand 
^hy  ^he  zxiQch  older  Linnean  name  has  been  passed  over.  As  already 
noted  (anz^^  p.  82),  Linn6,  in  1758,  united  {Syst.  Nat.,  lOth  ed.,  pp. 
433  et  se^.)  the  " hairstreaks,"  "blues,"  "coppers,"  and  "skippers," 
under  tlio  name  Pl^eii,  separating,  however,  the  three  first-named 
sections  ^^  Rurales  from  the  "skippers,"  which  he  called  TJrhicola: 
guralsB,  t;lierefore,  is  the  oldest  name  under  which  the  superfamily,  we 
i^pe  now  oonsidering,  was  first  separated  from  the  allied  superfamilies ; 
<^ey  therefore,  retain  the  superfamily  name  Ruralidss,  Linux's  Rurales 
QQjxx^TiB&^  the  following  species  : — 

pi«VBiBXE. — RuBAXtSS — PoptUo  PUbeiuM  RuralU  eupido,  betuUu,  prunit  qxierdU^ 
moTty^*  ^hatnyra$y  arion,  argus,  argiohUt  ru&t,  p)uloele$,  temanU9y  athemon, 
^fieaet  pH^reoluM,  lytipptu  and  virgaureae, 

8copoli»     Fabrioius,  Borkhausen,  Haworth,   and  others  of  the  early 

«^titihoT8»  maintained  this  group  name,  but  the  heterogeneous  nature  of 

tYie  gfO^^P  ^^^  detected  by  various  writers,  including  Schiffermiiller 

^1^^  Denis,    Borkhausen,  Latreille,  Fabricius,  etc.      In  1768,  their 

^Y)g0q\xent  division  was  foreshadowed  by  Scopoli  (EnU  Camiolica, 
^    175).       He  strangely  uses  the  specific  names,  in  a  more  or  less 

tfkneiio  form,  and  the  species  as  varieties,  thus : — 


pAPii«io  Pruni — ty^*.  Tar.  1,  var.  2. 

PafOiIO  Bubi. 

Papxuo  Argui — arionf  argute  argioltUy  idat^   coridon^  alexU  (each  with 

several  sub  varieties). 
Papiuo  Virgaurea — typef,  form  a  major. 

It  will  be  observed  that  Argus  here  is  used  in  quite  a  generic  form. 
It  is  subdivided,  and  described  by  means  of  a  series  of  seven  diagnoses, 
the  first  a  general  diagnosis,  the  remainder  agreeing  with  the  six 
species  afterwards  described  at  length.  The  want  of  precision  as  to 
yarieties,  species,  and  the  greater  divisions  as  here  exhibited  is  most 
interesting. 

In  1776,  Schiffermiiller  and  Denis  (SchfMtt.  Wim.,  pp.  180-6, 
et  seq.)  make  this  "  Group  II"  of  their  system,  and  define  it  as  having 
*<  woodlouse-shaped  larvsB."  The  group  is  subdivided  into  the  follow- 
ing sections : — 

BuTZLi. — LarvaB  oblongoscntatSB ;  imagines  of  a  glittering-gold  ooloor— 
virgaureae,  hippothoiSj  ehryseis,  heUe,  phlaeae,  xanthe,  dree, 

PoLTOPBTHALMi. — ^Larv»  gibboscatatsB  ;  imagines  with  many-ocellated  spots — 
endymion,  daphnitf  arum,  alcan,  aeU,  damon,  damaetat,  argiohu,  aUue,  corydon, 
adonis,  alexis,  a^ettis,  argus,  aegon,  hylas,  hattus,  amyntas, 

SuB<uui>ATi. — Larvas  depressosoutatsB ;  imagines  short-tailed — rubi,  betula*, 
quereut,  pntni,  spim. 

We  may  here  note  that  Borkhausen  {Sys.  Bearb.y  i.,  pp.  134  et  f^^O 
divides  his  Horde  V,  Plebeii- Rurales,  into  the  same  three  groups  (or 
families  as  he  terms  them). 


•  "Ilypo"  possibly = ir-aZtwrn;"  var.  1"  possibly =tWc«;"  var.  2" po«»i'»^y' 
pruni. 

f  **  "^yp^  **  '^virgaureae ;  form  a  niajor  possibly a^Ai^polAo^. 
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In  1777,  Scopoli  provisionally  grouped  {Introduction  etc.,  pp.  481-8) 
the  batterflies  into  most  incongruous  genera,  the  species  being  arranged 
in  sections,  according  as  they  were  marked  with  (1)  silver  or  golden 
bands  (Argyreus),  (2)  ocellatod  spots  (Argus),  (^  tails  (PUrourus), 
{i)  blotches  (BaUus),  (5)  bands  {Graphium).  The  Buralids  (<<  coppers," 
''  olues,'*  and  "  hairstreaks  ")  are  distributed  throughout  these  groups 
(genera)  in  the  most  remarkable  manner. 

In  1780,  Kluk  (Zuderz.  Hut.  Nat.,  iv.,  p.  81),  after  briefly  describing 
the  butterflies  in  general,  says  that  they  are  to  be  grouped  in  fivtt 
genera,  the  last  of  which  is — 

Qenus  V — Plebbiub  diyided  into — 

RuBAiiSS  — Plebaui  eupido,  elo. 
UnBiooLJB — PUbeitu  comma^  etc. 

This  is  the  first  fand  we  believe  only)  occasion  in  which  PUbnui  wu 
used  generically  oy  the  early  authors. 

In  1781,  Barbut  fixed  hetulae  as  the  type  of  RuralU.  He  givei 
(Gen.  Ins.  Linn.y  p.  173) : — 

PiiEBEn.    RnBAi«B6 — RuraUi,  example  P.P,R.  hetulae j  Linn.,  no.  220. 

In  1798,  Fabricius  (Ent.  Syst.,  iii.,  p.  258)  renamed  the  Linnean 
Plebeii,  calling  the  group  Hesperia.  He,  however,  maintained  the 
Linnean  subdivisions,  calling  the  combined  "  coppers,"  **  blues,"  and 
"  hairstreaks  " — Rurales. 

In  1798,  Cuvier  refers  to  certain  species  as  illustrative  of  the 
Linnean  groups,  his  6th  group  (/)  being : — ' 

Les  Pl^bdiens — PLXBEn — Papilio  argue. 

In  1801,  Schrank  described  (Fauna  Boica,  pp.  206  et  aeq.)  the  Linnean 
Rurales  under  the  name  Cupido,  He  subdivided  the  genus  into  three 
very  natural  groups,  viz : — 

CunDO. — A.  Qold  glanzende  Schildfalter. 

(a)  The  males  almost  unspotted — C.  virgaureae,  Lin.,  MjppotAoi, 

W.V.,  ehryieitt  W.V.,  etc. 

(b)  Both  sexes  spotted— C  phlaeas,  W.V.,  dree,  W.V.,  etc. 

B.  Yielaagige  Schildfalter. 

(a)  Withoat  reddish-yellow  transverse  band  on  underside  of 
hindwings — C  arian,  Odze,  alcon,  W.V.,  aeit,  W.V., 
damon,  W.V.,  damoetat,  W.V.,  argiolue,  W.V.,  ewmdcn, 
Esp.,  corydon.  Scop.,  adonis^  W.V.,  alexii,  W.V.,  agettit, 
V^.V..  argue,  W.V.,  battue,  W.V.,  puer,  Sohrk.,  etc. 

C.  Klein  schwanzige  Schildfalter— C.  rubi,  W.V.,  betuiae,  Linn.. 

quercui,  Gdze,  pruni,  W.V.,  epini,  W.V. 

In  1802,  Latreille  (Hist.  Nat.,  iii.,  pp.  897-8)  simply  notes  the 
group  as : — 

PxjBBsn  (Cupido,  Schr.). 

1.  Les  petits  porte-qaeue.    Example  Papilio  pruni,  Lin. 

2.  Les  argns.    Example  PapiUo  argut,  Lin. 

3.  Les  bronzes.    Example  Papilio  virgaureae,  Lin. 

In  1808,  Haworth  described  (Lep.  Brit.,  pp.  87-49)  the  gioap 
under  the  name  Rurales,  and  subdivided  it  as  follows : — 

Caudatjb. — Papilio  Plebeiut  Ruralit  betuiae,  pruni,  quereiie,  rubi. 
CupBSJB. — P.P.R.  dispar,  virgaureae,  chryteit,  phUieae, 
C^BULEA. — P.P.R.  arion,  eorydon,  adonit,  icarus,  hyaeinthut,  argut,  idM, 
ariaxerxei,  argiolut,  cymon,  altue. 

It  will  be  observed  that  '<  Cupreie  "  and  <'  Goeruleie  "  are  adaptations 
of  the  popular  names  of  *<  coppers  "  and  "blues." 
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In  1804,  Latreille  {Nouv.  Diet.  Hist,  Nat,,  xxiv.,  pp.  184-185,  pp. 
199-200)  gives  a  series  of  genera  with  their  respective  types,  of  which 
one  is — 

Genus  Polyommatus — He»peria  argtUf  Fb. 

In  1805,  Latreille  {Hist,  Nat.  Crust,  et  Ins,,  xiv.,  pp.  IIQ  et  seq.) 

uses  the  genus  Pohjommatns  with  exactly  the  same  force  as  Cupido, 

Sohrank.     He  does  not  even  go  so  far  as  Schrank  in  making  any 

subdivisions.      In  its  inception,  therefore,   Pohjommatm,  Latr.,  like 

Cupido,  Schrk.,  is  identical  with  Rurales,  Linn.     Latrei lie's  genus  is 

diagnosed  as  follows  :  — 

Inner  mi^rgin  of  hindwings  forming  a  trough  for  reception  of  abdomen.  Palpi 
naked  at  end.  Claws  of  feet  very  small,  hardly  perceptible — Polyommattu  bettUae, 
liinn.,  querciUt  Fab.,  prunt,  Fab.,  boeticus^  Fab.,  ritbij  Linn.,  argiu.  Fab.,  tidonU^ 
Fab.,  meleageTy  Fab.,  corydon.  Fab.,  arion.  Fab.,  erebm^  Fab.,  cyUarus^  Fab.,  ads, 
Fab.,  argiolut,  Fab.,  alstts,  Fab.,  myopa,  Geoff.,  xanthey  Fab.,  phlaeaSy  Fab.» 
virgaureae,  Fab. 

As  illustrating  the  genus  Polyonunatns,  he  figures  P.  coi-ydon  (pi.  cvii.^ 
figs.  1-2). 

In  1806,  Hiibner  published  his  Tentamen,  in  which  only  one  detail 
is  of  importance  here,  viz.,  the  creation  of  the  genus  Husticus  with 
type  arc/us,  Hb.  nee  Linn. 

In  1807,  Fabricius  published  (llliy,  Matj,,  vi.,  pp.  285  et  seq.)  his 
olassification  of  the  butterflies.  In  this  he  subdivided  the  Rurales  into 
several  groups,  of  which  those  that  concern  us  here,  are : — 

Hespbru. — {a)  Hesperia  amor,  helius,  faumu. 

(bj  H.  mdcanust  inarsyas. 

\c)  H.  boetica,  aemon. 

Lycjena. —  (a)  He»peria  mars,  echion. 

(b)  H.  amyntas,  rubi. 

(e)  H.  meieagert  arion^  corydon,  adatds,  ledi,  virgaureae,  phlaeas. 

Thecla. —  Hesperia  betulaey  spini,  querciis. 

In  1809,*  Latreille  {Gen.  Crust,  et  hisee,,  iv.,  p.  206)  gave  the 
following  dissective  diagnosis  of  his  genus  Polyommatus — 

I.  AliB  posticflB  caudacsB  vel  dentatse,  sinuats,  aut  saltern  ad  angulum  analem 
prodnctsB. 

(l\  Genus  Thecla,  Fab. — Pap,  betulae,  »pini,  cerati,  quercOs,  etc. 
(2)  Genera  Hesperia  et  Lyc£NA,  Fab.,  Pap.  boeticus,  meleager,  rubi^ 
phlaeas,  virgaureae,  etc. 

II.  Aln  inferiores  margins  postico  integro,  dentibus  caudisve  nnllis. 

(1)  G«nu8  Lycxna,  Fab. — Pap.  argus,  corydon^  aUus^  etc. 

In  1810,  Latreille  {C(mstd.  Gen.,  etc.,  p.  440)  places  under  the 
French  name  "  Polyommate,"  betulae,  que^'ciis,  hoeticus,  argus,  de  Fab. 

In  1815,  Leach  {Edin.  Eneyel.,  ix.,  pt.  1,  p.  185)  gave  the  Lycaenida 
as  family  II  of  the  Papilionides,  and  grouped  them  under  two  genera 
as  follows : — 

Thecla. —  T,  betulae,  pruni,  quercus. 

Ltc£Ma. — (a)  L.  dispar,  chrysei«,  virgaureae,  phlaeas,  rubi. 

{b)  L.  corydon,  adonis ,  dorylas,  argus,  idas,    artaxerxes,   alsus^ 
argiolus,  eymon. 

In  1816,  Dalman  {Vetens,  Aead,  Handl.,  pp.  48  et  seq,)  named  his 
Phalanx  IX,  Zephyrus,  another  name  that  had  practically  the  same 
comprehensive  value  as  the  Linnean  Rurales,  the  Schrankian  Cupido  and 
Latreille's  Polyommatm,  He  subdivided,  however,  Zephyrus,  into  the 
following  sections :  — 


•  Sondder  wrongly  gives  the  date  as  1807  (Hist,  Gen.  ButU,,  p.  263). 
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AuBOTis. — Z.  querewtf  betulae  (type),  prvni,  w-album^  ilicis. 

Heodes. — Z.  hippothoSt  chryseis,  virgaureae,  phlatas,  heUe^  garboM^  rM, 

Gtaniris. — (a)  Z,   arion,  alron,  cyllarus,  argianuSf  argiolusy  aUu$. 

(b)  Z,  icarus,  adonis^   alexis^   agestUt   eumedoUt    opHleU,  tettvi, 
argus. 

It  will  be  observed  that  Aurotis  is  nothing  more  than  the  Theclaol 
Fabricius,  t.«.,  Cupido,  section  e,  of  Schrank.  Heodes  is  practically 
identical  with  section  a  of  Lycaena,  Leaoh  =  section  c  of  Cupido, 
Schrank.     Cyanins  separates  the  "  blues  "  from  the  "coppers." 

Oken,  however,  in  1815,  following  Fabricius  and  Latreille  in  the 
use  of  TJieclUy  utilised  (Lehrb,  Zool,,  i.,  p.  717)  Hesperia  for  the 
"  coppers,'*  and  followed  Latreille  in  restricting  the  name  Lycaena  to 
the  "  blues,"  which  he  subdivides  and  arranges  as  follows : — 

Ltc^na  {  =  Cupido). — 150  species. 

I.  Underside  of  the  hindwings  without  reddish-yellow  band. 

(1)  Wings  annotched — L.  ariont  alcon,  euphemus,  erebus^  eyllarus, 

acis  {semiargus),  argioluiy  damon,  aUuSj  lysinum,  pherettt, 

(2)  Wings  notched — L.  daphnUt  {meleager), 

II.  Underside  of  the  hindwings  with  yellowish  transverse  band— L. 

corydon,  dorilas  (hylas),  adonis  (bellargiu)ficaria{amandu8),aleiu, 

erog,  orbitulus,  agestis,  eumedofiy  ndmetus,  optUete^  argtu,  aegcn, 

hylas  (baton)  ^  battat^  aviyntas  {argiades). 

Hesperia. — H.  helle  {amphidamas)^  circe {dorylas}^  tlierBamon,  gordvus^hipponcf 

(alciphron),  chryseis  (hippothoe),  eurybia^  hippotho'6,  virgaureae,  phleas,  balluSy  rvH. 

Thecla. — T.  querciU,  baeticus,  telieanus^  spini,  Uicis^  aeaculi,  aeaciae,  w-aUnan, 

pnmit  betulae. 

In  1816,  Ochsenheimer  (Schmett,  wn  Europa,  iv.,  pp.  24  et  seq.)  uses 
only  the  name  Lycaena,  but  follows  out  Oken's  subdivisions  exactly, 
adding  one  or  two  species,  but  making  no  other  difference. 

In  1817  (February),  "  R.L."  (an  anonymous  reviewer  of 
Ochsenheimer  in  Jena,  Allg,  Lit,  Zeit,,  i.,  p.  280)  uses  Aricia  for 
Ochsenheimer's  family  A  (the  **  blues"),  Lycaena  for  family  B  (the 
**  coppers,"  Thestor  balliis,  and  (•alloph'ys  rubi,  etc.),  and  Thecla  (or 
family  C  (other  *'  hairstreaks,"  etc.). 

In  the  same  year  (September),  Zincken  (reviewing  the  same  work 
in  Allg.  Lit,  Zeit,,  iii.,  p.  76)  proposes  the  new  name  Chrysoptera  for 
Ochsenheimer's family  viii  (B)  ("coppers,"  Thestor ballus and  Callophrys 
rubi),  and  Thecla  for  family  ix  (C)  (other  **  hairstreaks,"  etc.). 

But  by  far  the  most  importiant  work  published,  commenced  to  see 
the  light  from  about  1816  to  1818,  viz,,  Hiibner's  Verzei<;hni^.  In  the 
Ruralides,  however,  the  author  did  not  find  quite  so  clear  a  field  as  in 
the  Urbicolids  and  some  other  groups,  and  by  a  misuse  of  the  name 
Lycaena  (of  which  he  erroneously  notes  xerodice  as  the  type,  this  not 
being  one  of  the  original  species),  and,  dropping  all  the  hitherto-used 
names,  gives  a  detailed  classification  under  new  titles,  the  part  that 
concerns  us  here  being  as  follows  (pp.  66  et  seq,) : — 

Tribus. — Gentiles. 
Stirps  1. — AoRODi^Ti. 
Family  A. — Adolescbntes. 
Coitus  1. — EuMXi — Eumaeus  minyat,  Hb. 

Coitus  2. — NoMiADJ£ — Nomiades  ax:i8,  Schiff.,  Verz.,  Pap.  no.  5,  Hb.. 
Pap,,  269-271.  N,  pheretes  {atys,  Hb.,  Pap.,  495-496,  648-649).  -^^• 
damon,  Schiff.,  Verz.,  Pap.  no.  6  (biton,  Sohs.,  Geseh,,  18,  9, 
Hb.,  Pap,,  276-277).  N,  damoetas,  Schiflf.,  Verz.,  Pap.  no.  7,  Hb., 
Pap.,  266-268.  N,  erebus,  Enoch,  Beytr.,  ii.,  Pap.  4,  Hb.,  PflP-* 
260-262.  N.  aUus,  Schiff.,  Verz,,  Pap.  no.  9,  Hb.,  Pap.,  278-9.  ^■ 
aleon,  Schiff.,  Verz,,  Pap.  no.  4  (areas,  Esp.,  Pap.,  34,  4-6,  Hb.i 


. 
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^ip.,  267-9.     N.  arion,  Linn., 
. .  lysimcm,  Hb.,  Pop.,  584-6. 
f,  Schiff.,  Verz.,  Pap.  no.  2  («« 

,  45.  2,  Hb.,  Pap.,  280-2).     ^. 

Hb.,  Pap.,  670-3  {t  zachaeut, 

,  Sy«e.  Pap.,  234  (ocw.  Fab., 
>.,  40, 3 ;  Hb.,  Pap.,  272-4).     A. 

282  F,  G.).  A.  admetus,  Esp., 
.1.  or6itttlu«,  Prunn.,  Lep.,  158 
|j.  corydon,  Schiff.,  Verz.,  Pap. 
f^«,  Sohiflf.,  Verz.,  Pap.  no.  19 
£289-291).     A.  adonity   Schiff., 

Pap.,  82,  3,  Hb.,  Pap.,  295-7). 

few,  Schiff.,  Verz,,  Pap.,  no.  18, 

•p.,   Pap.,  52,   2-3,   Hb.,  Pap., 

p.,  99,  4  (aTnandut,  Hb.,  283-5, 

I?  hatttis,  Schiff.,  Verz.,  Pap.  no. 
*,   328-330).      S.  hylas,  Schiff., 
Vp.,  53,  1,  Hb.,  Pap.,  8257). 
>,    Linn.,  Sytt.  Pap..  232,  Hb., 
.,  Pap.  no.  15,  Hb.,  Pap.,  313-5. 
no.  3,  Hb.,   Pap.,  310-2.     L. 
^iHerbst,  312,  1-2). 
J.     Schiff.,     Verz.,    Pap.    no.   18 
'•Pap.,  322-4).     E.polytperchon, 
liir^^iC,  Pap.,  319-321). 
►•S..i;^»3a*-:Hi*^*P»«P=^"^.  Stoll.,  38,  7,  7  G.     L.  zetfcw 
i:tS!Sl^^^llFcM^m.kyv«,  Cram.,  201  F,  G  (etra,  Herbsl, 


'■ -Sk'"SaiSrJ^»^SaI»«?Sir7rt/TMfM«  (damofi,  Cram.,  390  C,  D). 

h^^ff%^M^^¥^^^^^*  886-387.     S.  &etula«,  Linn.,  Syst. 
l5^JBl&jrdPli%,ig*^  Knoch,  B^yer.,  u.,  Pap. 

l^;:;i^|54?|.,,a6i5S.:i:;^t-,  Hb.,  Pap.    559-560,  690-1.     5. 
„-i5fjn  ^rw.«.-  -i-     ..     --   -m     i.^      ^^^ ^    g^gg      S.acactae,  Fab., 

.     S.  nwMmM,  Hb.,  i^wtr.,  121-2. 

b.,  Pap.,  692-3.  S.  «pin»,  Schiff., 
S.  heon,  Cram.,  319  B,  C  (Hb., 
fcr.,  ii.,  23,  4  (panii.  Fab.,  £ne. 
j^'ap.,  501  (acw,  Cram.,  175  C,  D). 
fkus  (erix.  Cram.,  82  B).  B.  cubentua, 
I9II,  38,  5,  5  E.  B.  vetulu*,  Cram., 
t»C,  D.  B.  lyduK  {eryx.  Cram.,  148 
[i«*,  Hb.,  Zfitr.,  87-88.     B.  nphinx, 


'^^^^^^^, 


^'^J'A/^'^k 


^^      *'«:#'*  m-,rM-m  v-^^'B  v-^^'B  v-^^'B 
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Fab.,  Syst,  Pap.y  329  {dindymus,  Cram.,  46  F,  O.  B.  i^trephon.  Fab,, 
Syat.  Pap.^  344  {cyllarus.  Cram.,  27  C,  D.  B.  quercus,  Linn.,  Syit. 
Pap.,  222,  Hb.,  Pap.,  369,  370,  368. 

In  1817,  Latreille  {Cuvier's  Regne  Animal,  iii.,  p.  558)  details  at 
length  one  species  as  representing  Polyowmatiis,     He  notes  it  as : — 

PoLYOMMATUs.— L  *arguB  bleu,  Oeoff.,  Engram.,  Pap,  Europ.,  xxxviii.,  no.  80, 
p,  h  (Papilio  alexit,  Hb.,  Iz.,  pp.  292-294). 

In  1818  {Nouv.  Diet.,  new  ed.,  p.  509),  he  rightly  cites  to  aUxi», 
Hb.,  **  Targus  bleu  "  of  Geoffroy,  which  he  had  previously  cited  to 
"  argtiSj'"  thus  showing  what  he  first  understood  by  **  argu»  "  when  he 
fixed  it  as  the  type  of  Polyommatm. 

In  1819,  Latreille  (Kiicy.  MHh.,  ix.,  p.  695)  again  deals  with  his 
genus  Polyommatns  (which,  he  says,  comprises  the  three  genera  of 
Fabricius)  as  follows : — 

PoLTOUUATUS. — Palpes  inf^rieurs  de  longueur  moyenne  ou  courts. 
Thecla,  Fab. — Papilio  betulae,  pruni,  lynceuSy  etc. 
Hesperia,  Fab. — Papilio  boeticus,  teHcanus,  amyntat,  etc. 
LiCANA,  Fab. — P.  gordius,  pJilaean,  virgaureae,  alexis,  adoni*,  corydon,  etc. 

In  the  same  year,  Samouelle  (Ent.  Usef.  Comp.,  pp.  241-2)  follow- 
ing Leach,  gives  the  same  subdivisions  as  the  latter,  viz. : — 

Thscla,  Fab.,  Leach  (Polyommatius,  Latr.). — Feet  in  both  sexes  all  alike,  nailB 
scarcely  produced  beyond  the  pulvilli,  which  are  large  ;  antennie  gradually 
dubbed  ;  the  club  elongate,  cylindric  oval ;  hindwings  tailed. 

(a)  Antennie  gradually  clavated — Thecla  betulae,  pruni,  querah. 

(b)  Antennae  abruptly  clavated — Thecla  rubi. 

Ltcana,  Fab.,  Leach  {Polyomntatusy  Latr.). — Legs  alike  in  both  sexes  ;  nails 
projecting  beyond  the  pul villi,  which  are  small ;  antennee  with  an  abrupt  dab, 
somewhat  ovate,  compressed,  or  spoon-shaped. 

(a)  Hindwings  more  or  less  tailed — Lycaena  dutpar,  chryseis,  virgaureae, 

phlaeat. 

(b)  Hindwings  with  the  posterior  margin  entire — Lycaena  corydon,  adoniii 

dorylas,  argun^  idas,  artaxerxe»y  aUus,  argiolusy  cyman. 

Overlooking  Oken's  restriction,  and  following  Leach  and  Samouelle, 
we  find  Curtis,  in  1824  {lllus.  Brit.  Ent.,  fo.  12),  naming  phlaeas 
the  type  of  the  genus  Lycaena,  an  action  altogether  ultra  vires,  as  it 
had  already  been  restricted  to  the  **  blues."  In  1829  {op,  cit.,  fo.  264), 
we  find  him  following  Swainson,  and  naming  betulae  as  the  type  of 
Theela  (Swainson,  Zool.  lllus.,  i-ii.,  p.  69). 

In  1828,  Stephens  {lllus.  Brit.  Ent.  Haust.,  i.,  p.  74)  groups  the 
family  under  the  name  Lycaenidae,  which  he  subdivides  into  the 
following  three  genera  :   - 

Antenn.     J  CapUulo  haud  oompresso.    Ocull  (P"„^--'««    ^,-^- 

( Gapitulo  compresso  . .  . .  . .    Polyoiihatus. 

In  these  he  groups  the  following  species  : — 

Theciji. — T.  betulae,  queraU,  pruni  (^w-album),  ftpini,  rubi. 
Lycaena. — L.  phlaeas,  chryseis,  ditpar,  hippothoe,  virgaureae. 
PoLYOMMATUs. — P.  argiolus,  alsus,  acis,  urion,  alcon,  corydon,  adoni«,  darylai, 
icarius,  alexis,  eros,  argua,  agestin,  artaxerxes. 

In  1882,  Boisduval  {Icones,  etc.,  pp.  48  et  seq.)  groups  the  section, 
under  the  name  Lycaenides  as  follows  : — 

POLYOMMATUS,  Latr. — P.  dispar,  Haw.,  ottomanus,  Lep.,  ballus,  Fab. 
Aboub. — A.  icariwf,  escheri,  dorylas,  eros,  calliopis,  artajcerxes,  aquilo,  donzelu, 
admetms,  rippertii,  dolus,  sehru»,  lygimoit,  welanopa,  erebu»,  euphemus,  alcon,  ioUU' 
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^«  «.^  I>«ponchel  (Hist.  Nat.,  aupp.  i.,  pp.  887  et  sea.)  mves  the 

r^^^^^^s,  Leach. 

«Xci:.A,  Fab.— r.  betuZoe,  pniwi,  ir-al6ttm,  acacitu,  aeieuU,  lyncem,  spini, 

^<*UB,  Bdv,—A.  battus,  hylas,  aegon,  pylaon,  laviut,  eaUiopis,  optUeU, 

P^iereUSy  orbituluSy  aquilo,  eumedon,  agestu,  artaxercea,  rhymnua,  ero$, 

ffonzeUii,  alexia,  eacherii,  icarius,  (uiords,  dorylas,  corydon,  meUager, 

y>*^y  arion,  erelm$,  euphemua,  alcon,  eyllarus,  saportae  (melanops), 

iy9%m<m^  admetus,  damon,  dolus,  rippertii,  ads,  sebrua,  altua,  araioM 

ttres^m^f^  amyntaa. 

Poi.YOMaic.^TU8.  Latr.— P.  baUu8,phlaeaa,ottomanu3,virgaureae,  hippothog, 
eurj^^tce,  chryaeia,  Mere,  gorditia,  theraamon,  xanthe,  heUe. 

^^    "^fnf/  it5>wever,  Stephens  grouped  {Illus,  Bnt.  Ent.  HausU,  iv., 

fitpP*  P*     ^  tt^^  species  after  Hiibner,  as  follows  : 

Tril>a8  II.       Gkmtxl£8. 

aobodlsti. 
Adolesosmtes. 

NoMiADEs. — N.  acia,  cUaua,  alcan,  arum, 
AQKikT)W,—A.argiolua,  corydon,  dorylaa,  adonia,alexU^ 

ageatia,  icarius. 
LvciBiDss. — Xf.  argua, 

ViLLICANTES. 

Chrysophanus.  —  C.    pMaeas,     ehryaeia,    virgaurecLC^ 
hippothoe. 
Armati. 

Ltcus. — L.  ruhi, 

Strymok.— S.prioii,  bettUae,  w-aUmm,  t  apird. 

BiTHYS. — B.  querala. 

In  1840,    "Westwood  (Sijnopsis  Genera  BHu  Ins.,  p.  88)  writes  : 

Xjycjbnxd.^ •  I^each  (PoZ^ommattdae,  Swains.). 

Thbcla,    :Fab.    (Lyca^ia  pars,  Ocha.).  — Club  of  antennas  elongate;    ey 
jjribeaoent;  laindwings  generally  tailed— 5  speoies.    P.  betxOae,  L.,  Curt.  316. 

Xycsma,    -Fab.  (Polyommatua,  Latr.).— Club  of  antenniB  ovate  ;  eyes  naked  - 

liinawingB  not  tailed— 6  species.     P.  pMaeaa,  L.,  Curt.  12.  ' 

FOI.YOWAXX7S,  Latr.  (Jrjfiw  pars,  Scop.).—Club  of  antennae  abrupt,  oompressed  • 

«y«^  pubescent  or  naked ;  wings  entire;  posterior  obsoletely  denticulated— 18 spooi^a* 

^.  <*rMW,  Ij.,  Hiewin,  pi.  37.  tr^— *^aw. 

In  1844,  Herrioh-Schaffer  gives  (Sys.  Bearb.,  i.,  pp.  Ill  et  seq.)  tlie 
following  grouping  of  the  Lycaenides,  which  he  still  maintains  in  oiil^ 
^Ouree  genera  :—  *«^ 


J.      Alaft  posteriores  ecaudatie. 

1.  -AJsB  posteriores  subtus  Bine  maculis  rubris. 

A.  AlHB  omnes  loco  ocellorum  maculis  irregularibus  subtransverala 

albis — rhymnua,  Evers. 
*5.  Ala  posteriores  sabtus  loco  ocellorum  maculis  magnis  ovaliK,,^ 
albis-p/i«-rtM,  Oohs.  ^^ 

^-  AJaB  posteriores  ocellis. 

A.  AlflB  posteriores  omnino  rotundatae. 

a.  Ala}  subtus  ante  limbum  immaculatae  aut  serie  duplf    • 

macularum  obsoletarum  nigramm,  exterioribus  rot*»^* 

datis,  interioribus  lunatis.  ***^- 

a.  Loco  ocellorum  alarum  anteriorum  strigaB  obllq 

argiolua,  L. 
^.  Ocelli  rotundati. 

1'.  Alarum  posteriomm  ocelli  areolarum  2-6  $*« 
formant  extrorsum  oonvexum,  6-7  eonoa^ 
aut  2-6  stant  linea  recta,  itidem  5-7. 
A'.  Alaa  posteriores  subtus  vitta  longitude 

media  nivea.  ^^^ 
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A'.  Alarum  posteriomm  ooelfi 

multo  mjnores — (2aiiton,Fab., 
cle$t  Eef.,  epidoluSt  Bdv. 
B'.  Ocelli    alarum     omnium    aaqoales — 
donzeliit  Bdv.,  rippertii^  Bdy. 
B\  AlfB  posteriores  subtus  sine  vitta  alba. 

A',  Alarum  anteriorum   series  ooellonun 
antice    a    limbo    valde    reoedii — 
cyUarwtt  Fab.,  vielaiiopit  Bdv. 
B'.  Alarum  anteriorum  series  pseadooell- 
orum  sinuata,   in  areola  2  et  6  a 
limbo    remofeior    ac    medio — aei», 
W.V.,  dolus,  Hb.,  admetuSt  Esp. 
C,  Alarum  anteriorum  series  cum  limbo 
fere  parallela — sebrus,  Bdv.,  clUvs, 
Fab.,  jolasy  Ochs. 
2'.  Alarum  posterior um  ocelli  areolarum  2-4  lineai 
stant  recta,    itideni   6-7,   at  5   basi    multo 
propior  ac  4 — erebus.  Fab. 

b.  Alee  subtus  ante  limbum  serie  duplici  macularum  nigramm, 

interioribus  rotundatis,  exterioribus  obsoletioribus  sab- 
lunatis — akofi,  Fab.,  euphemus,  Ochs. 

c.  AlsB  anteriores  subtus  ocello  uno  aut  pluribus  intra  basin 

et  lunulam  mediam,  omnes  ante  limbum  serie  duplioi 
macularum    nigrarum    interiores  lunatae,  exteriores 
rotundatie — anotit  Linn.,  lysimon,  Ochs. 
B.  Aim  posteriores  in  costa  2  maris  angulatae,  in  lb,  2  et  3  foem 
insB  acute  dentatae — daphnis,  W.V. 
2.  Subtus  ante  limbum  maculae  rufee. 

A.  Inter  lunulam  mediam  et  basin  alarum  anteriorum  ocellus  udub 

aut  alter. 

A.  Ocellus  cellulse  6  alarum  posteriorum  linea  recta  inter  oeelloB 

cellulse  5  et  7  positus. 

a.  Ale  posteriores  subtus  inter  seriem  ocellorum  et  maculas 

limbales  nulla  vitta  alba, 
a.  Alas  posteriores  supra  sine  maculis  rubris,  anteriores 
lunula  media  nigra — battuSj  W.V.,  hyUu,  W.V. 
(et  var.  panoptes,  Hb.). 
p.  Alee  posteriores  supra  maculis  rubris  a  cellula  16, 
usque  ad  3  aut  4.      Alee  anteriores  lunula  media 
nulla — bavius,  Evers. 

b.  Alee  posteriores  subtus  inter  seriem  ocellorum  et  maeulas 

limbales  cellulae  3  et  4  albee. 
a.  CiliaB  immaculatee ;    slsd   anteriores   et    posteriores 
subtus    ooncolores — alexUy    Fab.,    ero»^     Ooh., 
eroidesy  H.-Scb.,  boUduvalii,  H.-Sch. 
ft.  Cilife  (saltem  in  alls  anterioribus)  nigro-notatss,  ale 
posteriores  subtus  anterioribus  paullo  obscuriores — 
corydoTij  F.,  adonit,  F. 

B.  Ocellus  areola?  6  alarum  posteriorum  multo  propior  basi  ao 

ocellus  celluloB  5  et  7 — orbitulus,  Esp.,  aquilo,  Bdv. 

C.  Ocellus  cellulse  5  alarum   posteriorum  deest ;    costs   albido 

irroi*at8e — dardanus,  Friv. 

B.  Alas  anteriores  subtus  a  basi  usque  ad  maeulam  mediam  innotatas. 

A.  Maculae  limbales  exteriores  nigrse,  non  argenteo-nitidsB. 

a.  Subtus  a  basi  alarum  posteriorum  vitta  alba  inter  ooellos 

cellulffi  3  et  4  ad  limbum  currit. 

b.  A  macula  media  alarum  posteriorum   vitta  alba  inter 

ocellos  cellulae  4  et  5  ad  limbum  currit— eum^ifon, 
Ochs. 

c.  Alae  posteriores  inter  oculos  cellules  3  et  4  maculasque 

limbales  albae. 
a.  Alae  an  teriores  supra  macula  media  nivea — artaxerxa. 

Fab. 
/3.  Supra  macula  media  nivea  nulla. 
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1'.  Ociila&  ceUolse  6  alarum  posteriorum  basi  multo- 
propior  ac  oouli  cellularum  5  efc  7. 
A  J  Mas  et  foemina  fasca — agestis^  W.V., 

ida$t  Bamb. 
B',  Masargenteo-coeruleus — anteros, Kind. 
2'.  Oculi  cellalarum  5  et  7  linea  stant  reota   aut 
Bubrecta. 
A.'.  Aiae  omnes  sabtus  maculis  laete  rubris. 
A',  CilifiB  innoiAtm—dorylatt  Hb. 
B'.  CilisB  subtus  ad  basin  in  oostis  nigro- 
punctatiB — escherij  Hb.,   lie»perica, 
Bamb. 
B'.  Subtus  vix  rudimentum  macularum  nibra- 
rum — admetm    (wegen     der    kaum   zu 
erkennenden  rothen  Flecke  der  Unter- 
seite  scbon  p.  116  aufgezahlt). 
d.  AlaB  posticaB  sine  maculis  et  vittis  albis  — u;anu«,  Esp. 
{amandusy  Hb.),  hellU,  Friv. 
L    MaculflB  limbales  externee  in  alls  posfcerioribus  coeruleo-argenteo- 
nitidsB. 

a.  Subtus  maoulee  rubras  alarum  posteriorum  cellulas  lb-7 

occupant,  alarum  anteriorum  cellulas  16-6. 
a.  TibiflB  anticsB  inermes— ^«p/»yri«,  Friv.,  argus,  Linn. 
/3.  Tibiaa  antics  processa  apioali  uncinato— a e^on,  Bork. , 
heUat  Bisch. 

b.  Subtus  maculsB  rubre  alarum  postlcarum  solum  cellul&s: 

le,  2-8  occupant, 
a.  Ocelli  omnes  nigerrimi. 

1'.  A.18B  posticsB  omnino  rotnndaktse—optilete,  F. 
2'.  Ale  posteriores  in   oosta  2  dentatee — fischeri,^ 
Evers. 
(i.  Ocelli  seriei  alarum  posteriorum  fundo  non  obsca- 
riores — trochilus^  Friv. 
II.  Mcd  i^stieriores  in  oosta  2  caudatn. 

1.  Also  omnes  lunula  media  subtus  crassa;  ocelli  cellularum  2  et  6  alarunrk. 

omnium  basi  proplnquiores — ptittacui,  Friv. 

2.  Alsa    omnes  lunula  media  subtus  tenui,  ocellorum  series  fere  recta.^ 

amynta*,  F. 

3.  Alea    subtus  nee  ocellis  nee  lunula  mediA—telicanus,  Hbst.,  baeticcg,, 

Xjinn. 

-*  I.      AlsB  posteriores  subtus  serie  duplici  macularum  limbalium,  fasciaoi  rubr&Kia 

inoludentibus. 

1.  Subtus  in  alls  anterioribus  ocellus  1  aut  2  inter  basin  et  sericm  oculorum 

in  cellula  16 ;  lunuls  limbales  intus  niveo  cincixB—JieUe,  F. 

2.  Subtus  in  alis  anterioribus  basin  versus  preeter  oculos  cellulas  medlaa 

nuUus  oculus,  lunulss  limbales  intus  nunquam  albo  cinctsB. 
A.   Subtus  ocelli  alarum  cellularum  anteriorum  lb-7  per  paria  verti- 
oaliter  positi. 

A.  Subtus  maculae  limbales  in  duplici  serie  alas  omnes  percurruiK 

—circe,  W.V.,  thersamon,  F.  {xanthe,  Hb.J. 

B,  Subtus  maculae  limbales  extemae  solum  in  alis  posterioribua 

—gordius,  Esp.,  hipponoe,  Esp. 
-B-   Subtus  ocellis  alarum  anteriorum  cellularum  16-4  in  lineam  ferQ- 
rectam  positis,  solum  ocello  oellulse  3  basi  parum  propiore. 

A.  Alee  posteriores    subtus    griseas — chryBeii^  F.,   eurybia,   O. 

candens,  Biscb.  * 

B,  AlaB   posteriores   subtus  cinereaB  basi    late    ccerulescentea-.,^ 

hippotftoe,  L. 
XX'    AI»  posteriores  sabtus  ante  limbum  sine  maculis  nigris  fasciam  rubra.»*_ 
inoludentibus.  "^ 

1.  Alaa  posticsB  subtus  ocellis  regulariter  pallidius  cinctis,  versus  limbu^w^ 
A I    ^"^curiores,  lunulis  aurantiacis — ottomanus.h.  **^ 

2.  Aim  poeteriores  subfcus  ocellis  perparvis,  solum  exkrorsnm  palU^s 

cinetis — virgaureae,  L.,  phlaeas,  L.  '^H 
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Tbecla,  Fab. 

I.  Sapra  InsoaB,  non  coeroleaB. 

1.  Altt  poBteriores  ecaadatsB ;  subtns  virides. 

A.  AlfB  porteriores  sabtos  violaceo-cinereaB  bam  latisBime  virides,  ante 

limbam  serie  plemmqae  triplicipanctomm  minimorumalborom 
—baUus,  F. 

B.  Aim  omnes  subtos  laste  virides — ruhit  L. 

2.  AlflB  posteriores  in  costa  2  canda  apioe  alba. 

A.  Sobtus  tuBca  aut  griseas. 

A .  Alarum  poeteriorum  fascia  limbalis  rubra  in  oellula  le  omnino 

coBrulea — spinif  F. 

B.  Alarum  posteriorum  fascia  limbalis  rubra  etiam  oellulam  le 

percurrit. 

a.  Linea  alba  alarum  posteriorum  a  margine  anteriore  asqne 

ad  costam  2  fere  recta — pruni^  L.,  ir-oUmm,  Kn. 

b.  Linea  alba  alarum  posteriorum  inter  marginem  anteriorem 

et  costam  2  irregulariter  fracta  et  interrupta. 
a.  Hujus  linesB  partes  singuli  subrecti — <juMC%ae,  F. 
^.  Hujus  lineas  partes,  prassertim  in  alis  anterioribofl  et 

in  cellula  le  alarum  posteriorum  angulati —iUdt, 

O.,  aetetdi^  O. 

C.  Subtus  aurantiaca — betulae^  L. 

II.  Supra  OGBrules  aut  ooeruleo-nigricantes — quercus,  L.,  roborUt  Esp. 

Tn  1846,  Duponchel  slightly  modified  {Cat.  Meth.,  pp.  28  et  seq.) 
his  previous  grouping  of  the  Lycaenids,  and  gives : — 

Thecla,  Fab. 

A.  Ailes  inferieures  avec  une  queue^betulaet  L.,  prtmi,  L.,  w-aXbwnt  Ql., 

acaeiat,  F.,  aescuU^  H.,  lynceus^  F.  (ilicU^  H.),  <ptm,  F.  (Iyn««tt, 
Esp.),  querdU^  L. 

B.  Ailes  inferieures  sans  queue — ecipput.  111.  (roboris^  Esp.),  rvbit  L. 

PoLTOHMATUS,  Bdv. — hollus^  F.,  phlaeoSf  L.,  ottomanus,  Lef.,  virgaureaei  Ii*i 
hippothoet  L.,  eurydice,  H.,  chryteit,  F.,  hiere^  F.,  (hipponoii^  O.),  yord««i 
Esp.,  thersamon,  F.,  xanthe^  F.  {dree.  111.),  helle,  F. 

Lycjbma,  Bdv. 

A.  Ailes  inferieures  munies  d*une   queue  lin^aire — boetiea,  L.,  tsUeanut^ 

Hbst.  {boeticuSf  Esp.),  amyniaSf  F.,Jisekeri,  Evers. 

B.  Ailes  inferieures  sans  queue. 

a.  Sans  lunules  fauves  marginales — argiolus,  L.,  sebnu,  B.,  altus,  F., 

ocM,  W.V.,  vielanops,  B.,  lysimofi^  H.,  cyllarua,  F.,  alean,  F., 
euphemns,  H.,  erebiu,  F.,  arion^  L  ,  meleager,  Esp.,  ioloi,  H., 
admetvLS^  Esp.,  rippertii,  B.,  damone,  Evers.,  damon,  F.,  ddutt 
H.,  epidolui,  B.,  donzelii,  B.,  orbituZim,  Esp.,  aquUo,  B.,  phereUt, 
O.,  phereliade$,  Evers. 

b.  Avec  des  lunules  fauves  marginales,  en  dessus  ou  en  dessons-— Aywf, 

F.,  battus,  F.,  baviiu,  Evers.,  aegon,  Bkh.,  argus,  L.,  optUeUt  F., 
coelettina^  Evers.,  eumedon,  Esp.,  tdo*,  Bamb.,  arto^cfca,  F., 
agestU,  Esp.,  pylaorij  Fisch.,  r/iymnuf,  Evers.,  «roi,  0.,  event, 
Kinder.,  anterog,  Kinder.,  alexU,  F.,  eteheri,  H.,  ft«<pm<»,  BamD.f 
cyane,  Evers.,  icaritu,  Esp.,  adoni«,  F.,  dorylat,  H.,  coryden,  F. 

In   1860,   Stephens   (Lisf,   pp.    16    et  seg.)   gives  the    following 
grouping  :— 

Lycanida. 
Thecla. 

Strymon  betulae^  pruni,  w-album, 

Bitkyt  queraU, 

Lycui  rubi. 
Chbybophamus. — C.  phlaeaSj  virgaureae,  chryseis,  hippothoff,  diepar, 

POLTOMMATUS. 

Pitheeop*  argiolut. 

Nomiadea  aUut,  acvt,  at  ion, 

Agriades  corydon,  adonis,  alexia. 

Lycaeidei  aegon,  ageitit,  aalmadt,  artaxerxee. 
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The  later   historical   material   bearing  on  this  group  is  of  little 
importance   either  in  showing  the  origin  of  the  family,  subfamily, 
tribal  or  generic  names,  which,  by  1860,  were  all  practically  settled  so 
'  far  as  our  PalaBarctic  fauna  is  concerned.     We  have,  therefore,  only  to 

0cld  our  summary  of  the  data  used  in  fixing  the  types  of  the  genera 
thebt  we  sl^all  be  called  upon  to  consider  in  the  systematic  part  of  our 
-^ark  thsL't  follows.     These  genera  and  their  types  are  : — 

fl75Bj   1780.    Plebeius,  [Linn^,]  Kluk. — First  nsod  in  generic  sense  by  Kink 
'  in  1780.       Seterotypioal.     Crotch,  in  1872,  erroneously  states  that  Guvier,  in  1799, 

^xed  argtM^  as  type,  but  Cuvierdoes  not  use  the  name  generically.  Besides  Crotch's 
'  Indicatiocfe  ,  Kirbj,  in  1896,  fixed  the  type  as  argu»  (aegon). 

[1758J  1781.     BuiuLi.18,  [Linn^,]  Barbut. — Heterotypical  in  its  use  by  Linn^. 
I  TyP®  fizec^  as  betulae  by  Barbut  in  1781. 

1801.       CupiDo,  Schrank.— Heterotypical.       Type  fixed  in  1870  by  Eirby  as 

I  aU*^   (w-liiicli,    he  says,    is  included   in   Sohrank's  ptier  as  ^  of  that    species). 

gchraz^l^'s   d*  puer  is  a  tailed  species  =  arpuuiet.     AUtu  {^minima)  accepted  as  type 

by  TuU,   in  1896. 

I  1804r.      PoLiYOMUATUs,  Latreille. — Oenus  founded  independently  to  cover  exactly 

i  the  same   (ground  as  Cupido.    Type  fixed  in  1804  as  argus  {  =  iearu»)  by  Latreille. 

Confi^^^^^  by  Latreille  in  1817  as  icanu,  with  reference  to  Hiibner,  tigs.  292-4. 

1806.  RusTicus,   Hiibner. — Created  solely  for  argus,  Hb.   (argyragwmum), 
«tfbich  IB  therefore  the  type.    Falls  before  PlebHut,  [Linn^,]  Eluk. 

1807.  Thecla,  Fabrioius.— Heterotypical.  Type  fixed  in  1821  by  Swainson 
as  hetulacy  Linn.  Confirmed  by  Curtis  in  1829,  and  by  Westwood  in  1840.  Falls 
tberefore  as  a  synonym  of  Ruralis,  [Linn^,]  Barbut. 

180*7.    LtYCAMA,  Fabricius. — Heterotypical, containing  ** blues'' and  "coppers." 
-Restficted  hy  Latreille  in  1809  to  the  untailed  "  blues,"  and  by  Oken  in  1815  to 
^e  '*  blues."     Type  fixed  in  1824  by  Curtis  as  phlaeas,  but  this  action  uUra  vtret 
*  .Q  fgjob  of  previous  restriction.    Type  fixed  in  1838  as  arion  by  Thon. 

1816.     Zbphyrus,  Dalman. — Type  fixed  by  Dalman  as  hetvlae,  therefore  falls 
as  a  synonym  of  Thecla,  Fab.,  and  Rurali$,  [Linn6,]  Barbut. 

1816.     AuROTis,  Dalman. — Dalman's  section  of  Zephyru$  containing  hetvlaSf 

*  therefore   falls  as  a  synonym  of  Zephyrus,  Dalm.,  Thecla^  Fab.,  tkud  RwaiU, 
rtiinn6,]  Barbut. 

1816.      Hbodbs,   Dalman.— Only  virgaureae  cited   in  the  generic  synopsis 

*  (p.  68),  therefore  this  is  the  type. 

1816.     Cyanims,  Dalman.— Only  argianus  {=^8emiargu»)  cited  in  the  generic 

synopsis  (p.  68),  therefore  this  is  the  type. 
I  1817.    Abicia,  R.  L.— Created  for  Ochsenheimer*s  fam.  A,   the  "blues." 

f.  Used  by  Herrich-Schaffer  in  1839  for  agestit  (astrarche)^  which  must,  therefore,  be 

i  taken  as  the  type. 

$.  1817.    Chbysoptera,  Zincken. — Created  for  Ochsenheimer*s  fam.  viii  and  fam. 

»  ix,  ''coppers"  and  " hairstreaks."     Virgaureae  should  be  taken  as  the  type,  this 

being  the  species  of  which  the  larva  was    best  known  to  SchiflermiQler  and 
Ochsenheimer,  both  of  whom  use  the  larval  characters  in  their  diagnosis  of  the 
/.  section.     Falls  as  a  synonym  of  Heodet^  Dalm. 

I  1818  circa.    Hahkabis,  Hiibner. — Heterotypical.     Type  designated  lucina  by 

$.  Curtis  in  1880,  confirmed  by  Westwood  in  1840. 

i.  1818  circa.    Nomiades,  Hiibner. — Heterotypical.     Restricted  by  Stephens  in 

r.  1835  to  acii,  aUut,  alem  and  arioti.     Type  fixed  in  1878  by  Scudder  as  semiargug 

(acie).     Therefore  falls  as  a  synonym  of  Cyaniris^  Dalman. 
<  1818  circa.    Agriadbs,  Hiibner.— Heterotypical.     Bestricted  by  Stephens  m 

1835  to  argiolue,  corydoUt  adcfnie^  alexie^  agettit,  darylat  and  icariue.    Doubtfully 
restricted  farther  in  1858  by  Kirby  to  corydon  and  astrarche  (ageetie).    Stephens 
restriction    renders  Scudder*B  action,  in   1876,  of  fixing  orbitulut  as  type,  ^'^^ 
viret.     We  would  suggest  corydon  as  type.  ^ 

1818  circa.  Lycxides,  Hiibner — Contains  arguB  (argyrognoinon)  the  type  of 
Hubner's genus  i^tMficiM,  of  which  it  is  therefore  a  synonym.  Falls  also  before 
Plebeius. 

1818  circa.  Evebes,  Hiibner.— Created  for  amynias  {argiades)  and  its  var. 
polyfperehon.     Argiades  is  therefore  the  type. 

1818  circa.  Lampidbs,  Hiibner.— Heterotypical.  Used  in  1869  by  Newman 
for  bortteus.      Confirmed  by  Kirby  in  1896. 
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•4-r.iji  *ii  TJVt  A  xirrf  "^  "*».     W*  »niui  ?ix^zssfi  ^rvB  Ai» 
Ififj.     C«.'.rr.pga~-r.  E  — i«3> — ^r?»  inai  ji  I*7i  nf  •■w*  3 

hsnjjrJd.    v.rui   *«^o    i4i^<j.   l/iimw,.  pn^'Hd*   tad. 


1^1.  7rmA.  lLzrjn,—Tj^  ijied  aj  liooR  as  wiii  11  ji  .  ibocfave  fairs  as  a 

lj*'A.  rLzyacLA^  Tti-s. — Crz^itd  izr  p  iLu-u,  whri-r  is  tber^bce  the 

\:0n.  ^ML-Amrtssx.  i:iss. — Ci»:&aefl  Sir  c/b.-c/ui.  wince  as  afeesciave 

i:»4.  La3*%ll.  T^^s. — CneaSed  for  vi;<r.iJivj.  v^rs.  s  sberrfove  she 

19ij6.  Lfl^nzA.  T:;a-— Crratwi  Sar  i  '-uw  aod  <^db«< 


Tb;3  family  coil  prices  =cc:€  of  *h«-  nnje^i  beAanfil  ^nd  infieresdiig  o( 
the  Rhopftloctra.     The  gl^rio-Ls  and  vin.i  tinte  of  the  -  blues  "mcI 
*•  coppers  "•  on  ;he  npperside,  the  exq:iii::e  delicacy  of  th^r  nndefside 
nutr£;nes.  the  coaTpic-oa^  sexTiAl  (iiTersi^j  in  coloor  and  markups,  and 
the  fre^T^frfij  *pr.g^h:I:n»r>'5  of  ihetr  h&b:i5.  mark  them  off  as  certain  to 
attract  the  earnest  auen::on  of  all  lepidopterists.      The  Pahearctie 
men, hers  of  the  farnilj  snbdiviie  Tery  n^aiarailj  into  three  sections* 
the   flaralinctt  {Th^rlinaf.]^  or  hairstr^&ks,  the  L^atminae^  or  Un^ 
and   the   ^  'hr^^ophaninaf ,  or  coppers-      The   familv    is    much   more 
develof>rd  in   the  sab:rop:cal  than  in  the  temperate  resicHBS  of  toe 
earth,  the  Lycarnids  being  panicnlarly  numeroas  in  the  Old  \SorW, 
the  Rnralid^VTheclid.-.  in  the  New  World.  aI:hoa^h  they  extend  in 
both  hemispheres  in  such  a  manner  as  to  give   more   than  a  uur 
sprinkling  to  the   5>pecies  of  the   temperate   faona,   or,   as  Scodder 
says:  "They  are  far  more  abondant  in  the  tropics  than  in  the  tem- 
perate zones,  but  eTen  in  the  latter,  especially  in  Europe,  they  fonn 
a  Urge  proportion  of  the  species.*'     A  very  few  species  appear  to  be 
common  to  both  hemispheres,  but  many  genera  present  very  doeely 
allied  species,  especially  in  the  north  temperate  zone.    There  are  many 
general  characters   in   which   this   family   shows  alliance  with  the 
Urbicolids,  in  spite  of  the  great  differences  that  exist  between  them- 
Of  these  we  need  only  mention — (1)  The  tendency  to  flattening  of  the 
ovum,  so  that  the  vertical  axis  is  less  than  the  horizontal.     (2)  ^}^^ 
presence  of  lenticles  in  the  larvee  of  both  groups.     (8)  The  similanty 
in  certain  antennal  characters. 

Of  the  structural  features  of  the  Buralids  to  be  noticed,  the eggi^ 
very   characteristic.      It    is    generally    very    opaque,    thick-shellea, 
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echinoid,  or  tiarate,  in  shape,  usually  covered  with  a  most  beautiful 
surface  ornamentation,  often  of  a  surpassing  beauty  only  equalled  in 
oar  experience  in  the  eggs  of  the  Limenitids ;  rarely  is  the  reticulation 
lo-w,  or  the  egg  comparatiyely  smooth  ;  details  of  the  eggs  of  the 
various  species  may  be  obtained  from  our  extended  descriptions. 

The  larvae  are  characterised  by  their  ''onisciform'*  or  *'woodlouse" 
appearance.     Very  rarely,  even  in  their  early  stages,  are  they  at  ail 
inclined  to  be  cylindrical ;   they  are  generally  covered  with  minute 
microscopic  hairs,  or  hair-points  ;  their  prolegs  are  usually  very  short, 
and  their  gliding  movements  have  often  been  compared  with  those  of 
slugs.     The  large  prothorax  and  small  head  (exactly  opposite  to  the 
condition  found  in  the  Urbicolids)  are  remarkably  suited  to  the  peculiar 
habit  that  the  larvse  have  of  withdrawing  the  head  within  the  pro- 
thoracic  segment;    the  abdomimal  segments  are  peculiar,  and  the 
terminal  segments  have  often  the  appearance  of  being  quite  united,  or 
coalesced.   The  presence  of  an  eversible  vesicle  on  the  dorsum  of  the 
7th  abdominal  segment,  from  which  a  sweet  fluid,  beloved  of  ants,  is 
secreted,  and  the  further  development  of  a  pair  of  lateral  evaginable 
processes  on  the  8th  abdominal  segment,  whose  function  is  unknown, 
are  also  to  be  noted. 

The  papa  is  short,  thick,  ovate  in  outline,  and  rounded ;  the  head  and 
anal  segments  are  turned  ventrally,  the  waist  developed,  but  still  of  con- 
siderable thickness;  the  surface  usually  covered  with  fine  hairs; 
generally  attached  Papilionid- fashion  by  a  cremastral  attachment  and 
body-girth  ;  sometimes,  however,  unattached,  or  quite  free. 

Of  the  imaginal  structures  the  front  pair  of  legs  are  atrophied  in 
the  S  ,  but  not  in  the  $  .     Scudder  notes  that  this  atrophy  consists  of 
a  complete  or  partial  loss  of  the  normal  terminal  appendages.     In  the 
Buralids  (Theclids)  the  tarsi  are  armed  at  the  tip  with  a  pair  of  spines, 
which  are  only  slightly  larger  and  more  curved  than  the  others,  while 
the  inferior  surface  of  the  tarsi  is  furnished  with  an  irregular  mass  of 
spines  on  either  side  ;  in  the  Lycaenids,  the  terminal  armature  consists 
of  a  single,  median,  tapering  claw,  scarcely  curved,  while  beneath, 
the  tarsi  are  supplied  with  only  two  or  three  rows  of  spines ;    in  the 
Ghrysophanids    a   single  median    spine,   differing    from    the  others 
only  in  size,  occupies  the  tip,  while   the  undersurface  of  the  tarsi 
is  armed  with  frequent  spines  usually  clustered  upon  the  sides.     Of 
the  antennae,  Jordan  says  {Nov.  ZooL,\\,  pp.  411-12)  that  the  Ruralids 
have  preserved  a  most  ancestral  form  of  arrangement  of  bristles,  and 
adds  that  (1)  the  dorsal  side  is  never  without  scaling,  (2)  the  fine  sense- 
hairs  distally  are  of  very  low  type,  (8)  the  configuration  of  the  ventral 
surface  is  ancestral,  but  sometimes  shows  faint  indication  of  Erycinid 
specialisation,  (4)  sense- bristles  are  ancestral  on  distal  joints  dorsally 
and  ventrally ;   sometimes  specialised  as  in  Erycinids,  seldom  as  in 
Hesperiids.      The  Lycaenids  stand  in   relationship   with    Erycinids, 
probably  also  with  Urbicolids.      With  regard  to  the  femoral  spine 
described  by  Horsfield  and  Westwood  as  being  present  on  the  middle 
pair  of  legs,  Scudder  says  "  these  are  nothing  more  than  an  arrange- 
ment of  the  scales,  or  hairs,  for  the  greater  mobility  of  the  legs  ;  the 
denuded  femur  and  tibia  show  here   no   process  and  no  depression 
whatever."    Scudder  gives  the  following  diagnosis  of  the  family  {Butts f 
of  Netr  Kntjland^  ii.,  pp.  791  et  aeq.)  : — 
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Imago  :  Head  small ;  front  flat  or  a  little  tumid,  usually  protuberant 
▼ertex  separated  from  the  occiput  by  a  contiiinoas  snlcation ;  anteniue  couf^^ 
from  28  to  34  joints,  veiy  slender,  thread-like,  scaled,  from  as  long  as  to  haV 
again  as  the  aMomen,  the  club  rather  distinct,  long  and  equal,  occupy^ 
one-third  to  one-sixth  of  the  whole  antenna ;    palpi  slender,  of  moderat 
compressed,  half  the  palpus  surpassing  the  face.     Thorax  variable,  th 
greatly,  in  stoutness,  never  veiy  stout,  sometimes  a  little  oompressed ; 
angle  of  mesoscutellum  well  marked,  acute.      Forewings  with  interna 
obscure  or  obsolete;  hindwings  with  no  piecoetal  nerrure,  the  costal 
nearly,  or  quite,  to  the  tip  of  the  costal  margin,  the  basal  half  of  the  inn* 
channelled  to  receive  the  abdomen.      Forelegs  of  <f  with  naked  tibial 
sometimes  a  few  spines,  the  tarsi  five-jointed  and  armed  like  the  forelegs 
excepting  that  paronychia  and  pulvillus  are  wanting,  and,  in  the  place  of 
either  slightly  modified  apical  spines,  or  the  same  connate,  forming  a  ^^^^^ 
slightly  arcuate,  median  hook.     31iddle  tibije  as  short  as,  or  shorter  than,     ^ 
pair.       <f    GENITAL  0BGAN8 :    Upper  organ  ccmsisting  mainly  of  extensi^^^|^ 
alations,  developing  differently  m  the  various  groups,  narrowly  united  at^^^^^^^ 
medially,  but  always  bearing  on  either  side  beneath  a  long  and  slendeif^scra^^ 
bent  or  curved,  tapering,  pointed  arm,  the  extremity  of  which  is  directed  either 
backward   or  partially   upward;    intromittent   organ    excessively   lon^,  slender, 
expanding  at  the  tip;  clasps  slender,  generally  tapering  and  much    laDgBt*'2s9& 
broad,  usually  pointed  at  the  tip,  and  but  slightly  armed  or  wholly  unarzned. 

Ego  :  Echinoid  or  demiechinoid  in  shape,  much  broader  than  higti,  the  centre 
of  the   summit  usually   depressed   consideraMy ;    surface  pitted,  generally  con- 
spicuously, with  deep  or  shallow  cells,  usually  bounded  by  rather  hcnvy  walls; 
micropyle  often  seated  at  the  bottom  of  a  deep  and  narrow  depression. 

Lahva  (newly  hatched) :  Generally  agreeing  in  the  form  of  the  bodv  with  the 
mature    larva,    but    with  the  contrasts  of  the  summits  and  sides  a    little  more 
pronounced  ;  sometimes  almost  or  quite  cylindrical ;  armed  at  the  angle  io^csfisL^ 
the  flattened  dorsal  region  and  the  sides,  with  a  series  of  papille  ena^ittini^  haiis, 
some  at  least  of  which  are  exceedingly  long,  curving  backwards  and  minutelT 
^iculiferous  ;  also,  at  Uie  fold  separating  the  sides  from  the  expanded    'ven.V^'t ,  ^^rfi^ 
a  series  of  very  numerous   papillae,   bearing  long,   straight,   laterally    extending 
hairs  ;  on  the  sides  one  or  more  longitudinal  rows  of  papillse. 

Labva  (mature) :  Head  small,  well  rounded,  narrower  than  the  narro^vest  part 
of  the  body,  smooth,  more  or  less  retractile  within  the  prothorax.  Hcxiy  com- 
paratively short  and  broad,  onisciform,  the  under  surface  flattened,  the  npper 
transversely  arehed,  the  dorsal  field  flattened  and  the  sides  often  ignore  or  lees 
compressed  ;  broadly  rounded  in  front,  the  Ist  thoracic  segment  very  large  and 
tumid,  more  sharply' rounded  behind,  the  last  abdominal  segment  alone 'beixi^f  about 
as  long  as  broad ;  otherwise  nearly  equal  or  tapering  slightly  posteriorly  ;  armed 
with  no  conspicuous  appendages ;  spiracle  of  die  8th  abdominal  segment  almost 
invariably  above  the  line  which  the  others  follow.  Legs  and  prdegB  ^ery  ahoii 
and  small. 

Pupa  :  Body  short,  thick,  plump,  rounded,  with  rare  exceptions  («.</.,  F'^niseea) 
entirely  without  angulations,  excepting  a  very  slight,  blunt,  elevation  at  tho  bss»  a^ 
the  wings ;  broadest  at  about  the  3rd  abdominal  segment,  tapering  from  there  in 
either  direction,  more  rapidly  behind  than  in  front     Head  entirely  on  the  under 
surface,  the  division  between  thorax  and  abdomen  only  slightly  *marke<f.      Bi^ii 
extremities  very  bluntly  rounded;  the  whole  lower  imrface  straight,   often  much 
flattened.      Head  not  at  all  prominent,  the  ocellar  prominences   wanting.      The 
prothorax  largely  developed.      Wings  scareely  raised  above  the  generaf  sun&os; 
their  edges  not  at  all  thickened.      Mesothorax  stout,  not  greatly  elevated,  but 
broadly  arched  longitudinally.     Metathorax  large  at  the  sides,   xiarrow   in  the 
middle.     Abdomen  large  and  stout,  at  first  broadly  arched  long^tudinaliy,  in  tfi« 
]X)sterior  half  the  slope  falling  very  rapidly  to  the  tip,  which  is  on  a  level  with  the 
under  surface.    Creraaster  appressed  to  the  body  (in  FeJiiseca    only  forming  as 
independent  prominence),  broad,  the  booklets  (except  in  Feniseca)  either  wanting 
or  placed  in  a  curving  row  at  the  sides  and  posteriorly,  very  alei^^^^t  geneiiSkj 
rather  short,  the  stem  equal,  the  apical  portion  suddenly  expanding  ^^^^  *  ^^^ 
verse  slightly  convex  lamella  bent  strongly  over,  the  apex  transrtrerse^    MtedoA  in. 
almost  any  position  by  a  girt  across  one  of  the  basal  abdominal      ^egmente,  anA 
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>vw»Ii7v  e^^*^^^K  *^^nd  by  seizing  the  silken  threads  with  the  joints  of  the  posterior 
i^^^nt^    ^''  "?^  ^^.'^  hooklets. 

r£}30  f^'^^^^y  is  to  be  subdivided  into  at  least  three  very  characteristic 
ibdivi^^^^^^'  o^  the  inter-relation  of  which  we  have,  however,  at 
^  esent,  :«^  ^  ^'^^^  cJear  and  distinct  knowledge.  These  are  the  "  hair- 
''^  eaks,  '  '  ^  "  Wnes,"  and  the  "  coppers,"  which  Scudder  has  treated 
^  ^ ^-rihe^  ^^^  equal  value,  giving  somewhat  elaborate  synopses  in  support 
^%  tWs  ^i^^^'-  riiese  are  based  (Ihitta.  of  Nnc  Kntfland,  ii.,  pp.  797-B) 
*^       the  ^l^^^^^^  stages,  as  follows  : 


j^Q<3  : Flatfcen^<3l  tiarate,  almost  as  much  depressed  ahove  as  truncate  below  ; 

fcrni  ^^  fp^esaion  o«   summit  (including,  but  not  limited  to,  the  micropylic  pit)  one- 

J^^-tb  or  J3C*o'*e  the  diameter  of  the  egg,  or  the  whole  summit  flat;   angles  of  cells 

^^^^\ieA  ^y  prom/n^Tices  rising  conspicuously  above  the  general  surface. 

XT^^  Oenears^lly    larger,  the  central   depression   (as  above)  covering  one- 

foorth  to     <z>ne-half  the  width   of   the  egg,  the  micropylic  pit  generally 

d©®P  -  .  . .  . .     Thecltdi. 

Genesr«%lly  smaller,  the  central   depression  generally  covering  from 
one-half    -to   three-fourths  the  width  of  the  egg,  the  micropylic  pit  com- 
paratively   sballow  Lycanidi. 
-r>o«^®^'    ***™*®»     :K3rMuch    less  depressed  above  than   truncate   below,  the  central 
^^^ression  of  the  ssxamznit  less  than  one-eighth  the  diameter  of  the  egg,  the  whole 
**^^iii.it  otherwise       distinctly  convex ;    angles    of    cells   without,   or  with,   only 

^li^txt  prominences*     .  .  Chrysophanidi. 

^  Ijarva  (newly  -  Isatclied) : — Head  noticeably  narrower  than  the  body ;  prothorax. 

^X'cely  larger  tVm.YiL  the  others ;  last  three  abdominal  segments  more  or  less  fused  and 
^     Yi^ished  above  in.  tbe  centre  with  alarge,  sunken,  subcircular  area,  in  front  of  which , 
eit^®^  *^^®'  is  8L  C5  urving  series  of  several  smooth  naked  papillie     Theclidi. 
^fl3  nearly,  or    quite,  as  broad  as   body;    prothorax  distinctly  larger  than  the 
i^^rs  ;  7th  abdonciinal  segment  wholly  free,  and  with  no  papillsB  besides  those  of 
?l^e  longitudina,!  series. 

.  Protlnorax  not  greatly  larger  than   the  others ;   last  two  abdomina.1 
segnieTit;s  fused  ;  uppermost  range  of  bristles  latero-dorsal,  these  generally 

not  nmcli  longer  than  width  of  body Lyc«niw. 

Protborax  generally  very  much  larger  than  the  others;  the  8tli 
abdomina,!  segment  wholly  free ;  uppermost  range  of  bristles  subdorsaJ , 
generally  almost,  or  quite,  half  as  long  as  body  Chktbophakidi. 

Uabva  (mature)  : — Head  excessively  small,  not  one-fourth,  sometimes  not  one- 
rtiaCtb,  the  widtb  of  the  body ;  dorsal  shield  of  protborax  wanting,  or  else  covered 
%a^^lx  y^o\T9  as  tbickly  as  the  neighbouring  parts..         . .  Lyc^nidi. 

^^ui  moderately  small,  generally  at  least  one- third,  sometimes  one- half,  the 
^iafetfc  ^^  *^®  body  ;  dorsal  shield  of  prothorax  distinct  and  naked,  or  clothed  much 
7^^&  gtbundantly  with  hairs  than  the  neighbouring  parts. 

^jS^est  portion  of  body-segments  lying  behind  the  middle,  generally 
next  tbe  posterior  edge,  or,  if  on  the  middle,  with  the  posterior  slope 
sQore  abrupt  than  the  anterior ;  head  generally  smaller  than  in  Chryna^ 
phan%€ii^  capable  of  being  extended  two  or  three  times  its  length  beyond 
the  body Thecliw. 

^  "'8'^estportionof  body-segment8atthemiddle,orinfrontof  the  middle 
of  tne  segments,  the  anterior  slope  the  more  abrupt;  the  head  generally 
larger  than  in  Thecltdi,  not  capable  of  special  extension    Chrysophanidi. 

^'^^t  '  ^aT^^\  »PP^n<iages  formed  of  cylindrical  spiculiferous  and  pointed 
^pic^ly  stellate,  hairs.  j  r  *-      .«%», 

^^  y  ^®«*nial  appendages  tapering  only  at  the  tip,  the  spicules  inclined  at 

*»S«         ^''Kle-  'Whole  body  shorter  and  stouter  than  in  Lycaenidi,  th^ 
f^««  L"®"  «sp«cia"y  b«»ng  very  short  and  full,  rarely  more  than  half  «^ 

long  aijam  as  broad         .. Tmclidi.  ^^ 

amViill^'"'^^^  apptjndages  tapering  throughout,  or  apically  stellate,  th.. 
f Ennit  •  ^^«"  present,  mclined  at  a  right  angle.  Whole  body  longer  a.t^5 
«enerHjfv  '*^*°/"  '^^'''^^V  **^«  »W°°^^°'  especially,  being  more  elong^^ 

,       «^n?«    -^  '^^a'^^y  '^**^  "^  ^°n«  as  broad  .  .  . .      LYCiENIDI  ^  * 

^^t-r^^^  *Xn^!-'l^^-®l®*^o*^t,  distincUy  fungiform,  without  spicules    Chrysophanidi 

.f^«^geneiiiV*  superior  subcostal  neryule  of  forewings  simple ;  undersurfao; 
v.iO*^'**^  ^^**^®°°'*'*'^®'*®»*^^^*^^^'^*>'*"0"s,markings    Thkcum.  ^t 
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Third  superior  subcostal  nervuie  of  forewings  forked  ;  under  sarface  of  hindwiAgi 
generally  with  disoontiDuous,  though  ranged,  markings. 

Stouter  bodied,  with  colours  of  upper  surface  usoally  more  or  le« 
violet;  spines  on  under  side  of  tarsi  comparatively  few,  and  rangtdn 
pretty  regular  series;  clasps  tapering,  apically  pointed     Lycjenidi. 

Blenderer  bodied,  with  colours  of  upper  surfaoe  more  or  less  ooppen; 
spines  on  underside  of  tarsi  numerous,  and  clustered  irregularly  at  ui 
sides ;  clasps  subequal,  apically  rounded  . .      ChrtbovbaJsidi, 

It  may  be  advisable  here  to  give  Meyrick*s  grouping  of  the  family, 
to  show  how  the  selection  of  a  single  relatively  unimportant  character 
for  a  subdivision  on  broad  lines,  may  lead  one  into  the  most  conspicuous 
error,  A  comparison  of  the  characters  used  by  Scudder  and  MeyriA 
respectively,  and  their  results  proves  instructive.  Meyrick  clacsifies 
{Handbook^  etc.,  pp.  842  et  seq,)  the  group  thus  : 

hYCMViDM  :  Anterior  legs  developed,  but  tarsi  of  s  more  or  less  abbreviated, 
or  with  one  or  both  claws  absent ;  posterior  tibie  without  middle-ipurs.  Fore- 
wings  :  7  absent,  8  and  9  stalked  or  coincident.  HindwinRS  without  preoostel 
spur.  Ovum  flattened  spherical  or  suboylindrical,  reticulated  and  sometimes  ribbed, 
seldom  smooth  (L.  anon).  Larva  stout,  with  few  hairs.  Papa  attached  bytaO 
and  a  central  belt  of  silk,  or  sometimes  unattached  or  subterranean. 

1.  Forewings  with  6  out  of  9 1.  ThecdA. 

Forwings  with  6  separate 2 

2.  Eyes  glabrous 2.  Chsybophasus, 

Eyes  hairy        3.  LycMka. 

1.  Thecla,  F. — Eyes  hairy.  Club  of  antenn®  elongate.  Forewings :  6  out  of 
9,  8  out  of  9  or  absent— T.  rubi,  T.  pruni,  T.  w-<Ubum,  T.  hettUaSt  T,  quereds 

2.  Ghrysophanus,  Hb. — Eyes  glabrous.  Club  of  antennn  elongate.  Fen- 
wings  :  6  separate,  8  and  9  stalked — C.  argiade»t  C,  minimwt,  C,  sermrgiUf  €. 
aatrarehet  C.  jphlaeat^  C.  dispar. 

3.  Ltcana,  F. — Eyes  hairy.  Club  of  antennsB  elongate.  Forewings: 6 
separate,  8  and  9  stalked — L.  haetica,  L.  argiolui,  L,  corydon^  L.  beUargut,  L 
aegQrif  L.  icanUf  L.  arion. 

Such  a  grouping:  as  this  needs  no  condemnation.  On  the  Btrength 
of  the  eyes  being  "  glabrous  "  or  **  hairy  "  one  finds  Cupido  minimm, 
ChrysopkanuH  dUpar,  Aricia  aHtrarch£,  etc.,  in  one  genus,  and  Lawpi^^ 
boetica,  CelaHrina  artjiolna^  Lycaena  arion,  Agriades  corydon,  etc.,  m 
another. 

Our  own  grouping  {British  Butterjiies,  pp.  146  et.  aeq.)  in  1896, 
reads  as  follows : 

Divieion:  Lyc^nida. 
Family:  Lyc^nid^. 
Subfamily:  Lycjenina. 
Tribe :  Chbybophanidi. 

G^nus  :  Ghrysophanus — C.  dispar,  C.  phlaeas. 
Tribe :  LYCJENroi. 
Genus  :  Lyc£MA — L.  arion. 
Genus  :  Cupido — C  minima. 

Genus  :  Nomiadsb — N.  semiarguB.  _ 

Genus :  Polyomhatus — P.    corydon,    P.    heUarguSt    ¥•    icarut^  r. 

astrarche. 
Genus  :  Plebeiub — P.  aegon. 
Genus  :  E verbs — E.  argiades. 
Genus  :  Cyanibis — C.  argiolus. 
Tribe :  Theclidi. 
Genus  :  Callophbys — C,  rxiM. 
Genus  :  Zephyrus — Z.  quercus^  Z,  betulae. 
Genus  :  Thecla — T.  w-album^  T,  pruni. 
Family :  LEMONnD^. 
Subfamily :  LsMoxnNjE. 
Tribe  :  Nemeobiidi. 
Genus  :  Nrmeobius — N.  lucina. 
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In  1697,  Grote  accepted  our  classification  with  some  slight  modifi- 
cations {Schmetu  von  Hildesheim,  p.  41),  and  grouped  the  superfamily 
as  follows : 

Family:  Lycanidje. 
Subfamily :  Tbeclksx, 
Tribe :  Theclini. 
Genus  :  Caxlophrtb — C.  rubu 

QenuB :  Thisola— r.  spini,  T.  Uieii,  T.  pruni,  T.  w-alhum. 
Tribe :  Zephyrini. 

(}enu8 :  Aurotis — A .  querciU. 
Genus :  Zephtbub — Z.  betuUu, 
Subfamily :  IjYcxktsx. 
Tribe  :  LvCiENiNi. 
Genus :  Lycaides — L.  aegon. 
Genus :  Busticus — R.  argut, 
OeuQB  :  NouiADEs — N,  temiargus. 

Genus  :  Poltommatus — P.  corydon,  P,  icarus,  P,  beUargu*. 
QenuB  :  Lycana — L.  arum. 
Genus :  Cupido — C.  minima. 
Genus :  Cyaniris— C.  argiolta. 
Tribe :  Cbrysophanini. 

Gtenus  :  Heodes — H.  phUietu. 
Genus  :  Chrtsophanus — C.  hippothoHf  C.  dorilit. 
Family  :  Nemeobiidje. 
Subfamily:  Nemeobiinx. 

Genus :  Nemkobius — N,  Itieina. 

Chapman  agrees  in  the  main  with  Scudder*s  grouping.  He  sug- 
gests {in  litt.)  that  the  family  falls  into  three  very  characteristic  groups 
of  subfamily  value  (so  far  as  the  PalsBarctio  species  go),  which  he  calls 
the  JjYOJESuiMf  Chrysophanin^,  and  Theclina,  the  last-named  having 
its  elements  more  widely  distinct  than  the  others.  He  says  that  the 
''coppers"  come  much  nearer  to  the  *'  blues"  than  to  the  '^hairstreaks." 
Callophrys  rubi  and  Tliestor  ballits  are  unquestionable  Theclids,  the 
separation  between  them  and  the  other  *'  hairstreaks  "  is  an  arbitrary 
boundary,  that  between  them  and  the  "  coppers  "  is  a  broad  neutral 
boundary,  whose  inhabitants  we  do  not  know.  Lampides  (boeticns)  is 
distinctly  a  Lycienid  allied  to  Kreres  (arrfiades),  Celastnna  (argiolus),  and 
Langia  {telicanus)^  none  of  them  very  near  each  other,  Lampides 
perhaps  furthest  from  the  "blues,"  as  typified  by  Agriades  (corydon, 
etc.).,  ue,y  judged  by  their  genital  organs;  the  ** blues"  being  the  more 
generalised  group. 

The  habits  and  habitats  of  the  butterflies  included  in  this  family 
are  exceedingly  varied.  The  Buralids  (Theclids)  appear  to  prefer  wooded 
districts,  their  larvae  being  largely  restricted  to  trees  and  bushes  for 
food,  but  the  "coppers  "  and  "  blues,"  whose  larvae  mostly  feed  on  low 
plants,  are  to  be  found  in  almost  every  conceivable  situation — woods, 
fields,  downs,  moors,  lanes,  roadsides,  marshes,  etc.,  all  have  their 
particular  species.  So  in  the  highest  latitudes  and  altitudes,  certain 
species  of  **  blues  "  are  to  be  found,  never  coming  into  the  lower  ranges 
of  latitude,  or  into  the  valleys,  but  keeping  to  their  own  altitudes  on  the 
edges  of  glaciers,  where  the  winter  is  long,  and  summer  short; 
fluch  are  the  beautiful  Polyommatm  pheretes,  P.  eras,  and  many  other 
species. 

Subfamily :    CHRYSoPHANiNai. 
Tribe :    Chrysophanidi. 
This  subfamily  is  the  Chrysophani  of  Hiibner  (TVrc.,  p    72),  the 
oldest  name  carrying  a  genus  with  it,  although  the  Rutili  of  Scbiffer- 
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miiller  and  the  Cupreae  of  Haworth  are  older,  an< 
group  names.  The  species  of  this  tribe  comprise  ; 
brilliant  of  oar  PalsBarctio  species,  their  bright  reful^ 
glistening  in  the  sun,  sometimes  shot  with  a  most  d 
sparkling  gems  bathing  in  the  hot  sun  of  our  alpine  v 
round  and  round,  working  their  hindwings  like  revolvi 
fighting,  drinking  nectar  from  the  flowers,  the  acme  c 
indulgence.  The  sexual  diversity  is  usually  great,  an 
species,  ^.//.,  Ijoweia  dorilis,  the  <^  is  quite  black-bro^^j 
be  copper;  in  Chrysophanm  hippotho'e  the  (^  is  copper  ti 
and  the  $  brown -black  often  with  scarcely  any  coppe 
the  species  are  coppery  in  both  sexes,  marked  with 
of  square  black  spots ;  others  have  fine  delicate  tails 
of  the  hairstreaks) ;  and,  whilst  tbe  undersides  of  s< 
separable  in  their  markings  from  those  of  the  Polyoini] 
there  are  fewer  markings  than  in  the  hairstreaks. 
''This  group  contains  the  stoutest  of  the  Lycaetu 
less  numerous  in  species  than  the  tribes  already  mc 
heavy  markings  and  the  lustrous  reddish  or  fulvous  tii 
surface,  which  has  won  for  them  the  popular  nan: 
distinguish  them  at  a  glance  from  other  groups.  7 
rarely  bear  the  thread>like  tails  peculiar  to  many  of 
although,  in  some  exotic  genera,  the  anal  angle  is  sometin 
produced.  The  disposition  of  the  markings  of  the  und< 
resembles  that  in  tbe  Lycaenidi,  to  which  they  are  mu 
allied  than  to  the  TheclidL  Many  of  the  species  f  reque 
places,  while  others  rejoice  in  the  full  blaze  of  the  sun  in 
by  the  roadside.  Their  flight  is  quick,  usually  short,  abz 
infrequent ;  they  seldom  wander  far ;  like  some  of  their 
often  very  pugnacious,  darting  from  their  resting-places 
object.*' 

The  Chrysophanid  Qgg  is  very  characteristic,  and  i 
are  well  exhibited  in  our  pi.  iii.,  figs.  8,  4,  5,  6  where 
ova  of  Rainieia  pJUaeas  (figs.  8  and  4),  Heodes  virgaurei 
Cfwysophanuit  hippotlw'e  var.  yordius  (fig.  5).  The  large  < 
form  so  striking  a  feature  of  its  sculpture,  have  no  real 
in  the  eggs  of  other  Ruralids  known  to  us,  «.//.,  the  ' 
exemplified  by  Thestor  hallus  (pi.  iv.,  fig.  1),  the  Ca 
exemplified  by  CcdlophryH  rubi  (pi.  iv.,  fig.  2),  the 
exemplified  by  the  eggs  of  Arieia  var.  artaxerxes,  Polyotn 
Agnades  b(ilaryu».  A,  corydon  (pi.  iv.,  figs.  8,  4,  6  and  6 
etc.  The  nearest  approach  to  them  appears  to  be  shown  I; 
A.  corydati  (pi.  iv.,  fig.  6)  The  eggs  are  laid  singly,  but 
on  a  single  plant. 

Tbe  Chrysophanid  larva  is  essentially  Ruraiid  in  s 
it    is    of    the    typical    outline,    common    to  "  blues  *' 
streaks,"   but    is,    perhaps,    rather   less    markedly   rais 
Chapman  considers  that  the  larva  of  C/irysophamts  dUpar 
markedly   limaciform   of   those   examined,  differing  in 
widely  from    Bumicia   phlaeas    and     Heodes   rmjaureae, 
very   similar  to  each   other.      The   marginal  flanges  ar< 
closely  applied  to  the  surface  on  which  the  larva  crawj 
the  usual  tubercular   hairs,   minute   skin-hairs  are  very 
but  not  visible  without  a  lens ;   their  trumpet-shaped  toi 
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Sv^^'^l^i^^'^^^*^^"        These  have  the  appearance  of  white  points  scattered 

l^»        *!    ttie    sixrfa.ce  of  the  ahnost  transparent  skin;  full  descriptions  of 

«   ^entioles   a.n<l  other  larval  structures  will  be  given  in  our  detailed 

cioscrip»tions   of    the  larvfe. 


^         ^  5^^rj^sophanid  pupa  is  of  characteristic  Ruralid  form,  and  will 

o©  clcisor-ibecl  in  detail  later.  Taking  the  pupa  of  Rnmicia  phlaeas  as 
^•^^^^^^^  ^^  thkG  Ohrysophanids,  and  that  of  Rnralu  betulae  as  typical  of 
tixe     -Ku.x-a.li<is     (Theclids),  one  finds  that  the  former  differs  from  the 


Vw^^^     .i*^      i^s      more    unifonn   width,  in   the  better  developed  ventral 

M^f  -*^^^^      segments,    in   the  prolongation   of  the  antenna   beyond 

^^      '^'^^■^grs,       fctie     absence  of  puckering  and   folding  on   the   extreme 

©a^e      of      lib €3      outer    margin   of   wing,   also  in   the   better  developed 

crerxia^st^ir,  etncl   the  more  marked  wing  neuration.     They  are  similar  in 

ria^ringr    sbort    ixia^xillsB,  in  the  ventral  position  of  the  glazed  eye,  in  the 

cli8t;ci.ri.ces    of   t^bie  antennte  from  each  other  when  they  leave  the  ventral 

*5i:i.rfa.<3^,      ixx     tbie     conspicuous  first  spiracle,  in  the  traces  or  scars  of 

sia.p>r*£LSf>iiT».ci:ila.r    tubercles,  and  in  the  base  of  the  first   pair  of   legs 

coy €5  irix^  ^    tliicj    l>a.se  of  second  pair.     Chapman  has  pointed  out  {Knt,  Rec.y 

xvii.,      I>I>-      1T2     et    seq.)  the  peculiar  structures  of  the  pupal  skin  of 

l-hitwn  if-ict   j*fkZ€Z€:aH^  illustrating  it  by  figures,  which  we  reproduce  on  our 

pi-  "x. .  »  ft^s.  X  -2.    He  compares  the  skin-structure  with  that  of  ThestorbalUm, 

vv  H  i  1  e  fa  «  facbs  cleBcribed  and  figured  (f^if.  liec,  xvii.,  p.  146,  pi.  v.,  figs.  1  and 

2)  .  T^e    ofaserves  that,  on  the  dorsum  of  a  pupa  of  li.  phlaeas,  there  is  a 

n.virxi.l>^r   of   points  joined  together  by  fine  ridges;  the  points  are  of  two 

kixids,     -v^ry     clistinct   in  their  nature  and  structure,  and  yet,  perhaps, 

iciex^t;i<2».l9     in.    tkiat  certain  intermediates  exist.     Those  that  are  most 

cle^xixi^el;y     pointed  are  very  much  smaller  than  those  of  T,  ballus,  and, 

fi«l.t>fa.o la  ^fa    tfae  structure  of  some  is  not  very  evident,  in  most  it  seems  to 

cor^::&i8'b   of     ek  raised  thick  ring  with  a  central  knob,  that  is  hardly  part 

of     t^fa.^     irin-g,    but  set  within  it.     The  ring  is  very  smooth  in  outline, 

\>ot^fa.    insicle  and  out,  and  the  inner  little  knob  is  separated  from  it  by 

ci»   peL\^r-   r'ing    that  looks  very  similar  to  the  membrane,  or  articulation 

3k   fasLir*  ;     the  little  knob  seems  to  be  of  simple  structure,  and  without 

/y     of     t^bie    stellate  form  of  those  in  T.   ballus.     The  other  form  of 

poin.ti»  '*     are    veritable  hairs,   i.e.,  they  have  definite  circular  bases, 

^\xst;  liWe  those  of  ordinary  hairs,  and,  centrally,  is  articulated  a  movable 

v>t>irvi.ot^i3.ire,  that  can  only  be  morphologically  a  hair.     These  hairs  are, 

fa.o'^wevc^r',    of  very  elaborate  structure;  they  are  hollow,  and  expand  at 

tfae     tops,    so  as  to  be  trumpet -shaped,  the  bell  of  the  trumpet  being 

lci.r-^e,    -wid-e,  and  expanded,  or  they  may  be  likened  in  form  to  the  well- 

WrkOA-vn    fungus,  the  chantarelle.     The  margins  of  the  bell,   however, 

svre    rkot  smooth,  but  cut  up  into  quite  a  chevauje  de  frise  of  spikelets, 

**»f^^»     in    some  specimens,  can  be  made  out  into  an  inner  circlet  of 

:^iixiila»r  needlepoints,  a  little  way  within  the  bell.     One  or  two  specimens 

s^^^SS^isted  that  these  inner  spikes  were  on  a  separate  membrane,  that, 

'^wn.en  the  specimen  was  fresh,  formed  a  dome -shaped  cover  to  the  open 

nckonth  of  the  trumpet.     One  suspects  that  the  first  class  of  points  are 

really  hairs  like  the  second,  in  an  abortive  or  undeveloped  state,  and, 

on   compariog^,  critically,  these  structures  with  those  of  T.  ballus,  the 

stors  on  that  pupa  would  seem  to  be  similar,  morphologically,  to  the 

/  •*'  *^  A^^  ^''  ^^^'^^^««»  but  reduced,  like  those  of  the  first  kind  of  points  on 

th^^f^^^^^i  *^    a  mere  base,  but  still  preserving,  in  their  stellate  form, 

inaged   sLtx^  spiculate  idea  involved  in  the  trumpet  of  R.  phlaeas. 


c  « 
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Continuing  his  stadies,  Chapman  deals  -^ritht 
pupal  skin  of  C.  diapar  (illustrating  bis  furtfa 
which  we  reproduce  in  our  pi.  xi.,  fig.  2).  Th 

that  of  R,  phla^asy  marked  out  in  small  polygroi 
which  have,  at  their  junctions,  rounded  tubercl 
interior  shows  some  indication  of  radial  divis 
arrangement  being,  probably,  indentical  with 
Rec,  xvii.,  pL,  v.,  fig.  1),  in  which  the  cells 
smaller  and  the  ribs  and  tubercles  larger,  the  iai 
detailed  structure.  One  observes,  in  C.  dispar  (pi. 
ribs  that  usually  join  the  tubercles,  some  someti 
lose  themselves  by  spreading  out  on  the  flat  a 
together,  but  with  the  aspect  of  preferring  to  ta 
direction,  and  finish  rather  than  meet  their  neig 
is  well-illustrated  in  T,  ballus,)  In  some  areas 
bunched  up  to  their  neighbours,  and  there  are  no 
the  ribs  merely  continue  the  hexagonal  structure 
alternate  with  neighbouring  ones,  instead  of  meeti 
at  first  suggesting  that  these  tubercles  represented 
3eems  doubtful,  since  they  never  by  any  chance  ca 
very  small  hairs  that  occur  on  the  pupa  of  T.  ballh 
clear  interspaces,  and  are,  therefore,  the  representat 
hairs  of  the  Chrysophanids.  It  is  especially  to  be  < 
phlaeas  and  C,  dispar ^  the  trumpet-hairs  arise  from 
spaces,  and  never  from  the  ribs  or  their  associat 
trumpet-hairs  of  Heodes  vir<ianreae,  described 
Chapman  {Ent,  Rec.^  xviii.,  p.  89,  pi.  iv.,  figs.  1  ar 
in  our  pi.  xi.,  fig.  1,  and  might  well  be  called  ''  umbn 
are  most  numerous  near  the  spiracles,  and  towards  1 
but  also  exist  over  most  of  the  spiracular  region, 
narrow  pedicel  and  a  flat  umbrella-like  top,  the  la 
include  a  lower  surface  spreading  out  from  the  st»l 
dome-like  top,  the  latter  studded  with  raised  points, 
what  doubtful,  and  the  top  may  be  really  centrally  d 
in  fact,  merely  the  upperside  of  what,  on  the  ot 
structure,  has  been  called  the  lower  surface.  Th 
O'OGmm.  in  height,  and  of  nearly  the  same  diameiier. 
the  form  and  distribution  of  the  surface  spicules,  also  I 
is  really  of  **  trumpet "  form,  and  that  there  is  no  to 
expansion  of  the  side  of  the  hair.  It  also  indicai 
relation  of  the  origin  of  the  hairs  to  the  fine  network 
the  knobs  at  their  points  of  intersection,  noted  in  tl: 
If  our  pi.  xii.,  figs.  1  and  2,  be  compared  with  pi. 
2,  a  very  definite  difference  will  be  seen  between  the 
and  hairs,  otherwise  so  much  alike,  of  Bumicia p/Uaeas  ai 
dispar.  In  the  former,  there  appear  to  be  no  hairs,  exce 
hairs,  whilst  in  the  latter  there  are  long  hairs  (OOSmm.-O' 
ordinary  type.  These  occur,  however,  only  in  the  ci 
region,  including  the  prothorax.  Each  hair  is  a  little 
last  third,  and  from  the  surface  of  this  portion  arisei 
fine  spioulse,  generally  standing  out  at  right  angles  to  ti 
hair,  and  producing  a  very  different  appearance  from 
hair  so  often  met  with. 
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Obkapman  f  iirtlier  observes  (pi.  xii.,  fig.  1)  that,  in  ChrysopJuxnus 
rltsjtctr ^  tibfte  ^r-ea.t  mass  of  the  circles  unprovided  with  hairs  are  no 
<ioiib>t  len  tiioles  ;  some,  he  says,  may  be  hair-bases,  where  the  hairs  have 
l^eerft  lost,  etuGl  tlnose  that  are  not  obscured  (by  air),  are  seen  to  possess 
a  ixiem  b»ira,xie  or  cLia>phragm  of  minutely  dotted  structure,  like  that  usually 
met  ^witlii  in  Ion  tides.  The  spiracle  is  of  elaborate  structure,  and  may 
be  clesoxribecl  &s  an  oval  tube,  nearly  as  long  as  it  is  wide,  with  the 
openings  it  presents  diminished  to  a  central  slit  by  membranous  out- 
grroTvtlis  in  tlie  sides,  nearly  meeting  in  the  middle;  each  of  these 
seems  to  l>o  sb  pillar  of  transparent  material,  expanded  at  top  into  a  flat 
plate.  This   cliffers  much,  if  not  in  essential  structure,  from  that  of 

Hittn.ici€X,  j9?9Z€x^€M9,  in  which  each  spiracle  has  an  outer  projecting  mass,  of  a 
chcx^aiM,^     €i^      f9-l3ie  character,  looking  as  though  the  pillars  (in  C\  duyar) 
did.  not    Gncl'  ^^vitlxin  the  spiracle,  but,  bending,  emerged  from  the  middle 
of  tlie    snircLole,   and  then  turning  outwards  in  rounded  batons  closely- 
set    tof^^tbi-^r",     of    a   length  rather  greater  than  half  the  width  of  the 
spiracle      £orniecl  a  sort  of  outer  basket-shaped  structure,  but  of  such 
transockr'ont     -naaterials  that  it  is  difficult  to  decide  whether  it  does 
consists    o£     cfc   nnmber  of  separate  batons,  or  whether  the  lines  are  only 
ffroo-ves   on     a.     continuous  structure.     The  pupse  of  C.  di^par  and  of 
R     »/fcZ€x^€»-«»    tie  says,  present  certain  spiculated  areas  that  very  strongly 
sns^est^  ttie  snicnlae  on  Nepticulid  pupse  and  those  of  other  lower  micro- 
le^AoT>t>ora.,     ^wb-icli  are  the  forerunners  and  primary  forms  of  the  rows 
f     ax>^»os     so     -w^ell-developed  on   the  pupae  of  Tortricids  and  various 
otYxe?  o£   iitxe   laigber  micro-lepidoptera.     They  agree  .^i^^^.^l^^f^"?)^'^^- 
/  snicn-lce    irx   tlxeir  distribution  and  m  their  attitude,  t.«.,  directed  back- 

wards Cnot  aorsally  but  terminally).  They  are  very  small,  but  are 
Trw^T-»  oi-  less  similarly  arranged  in  rows.  On  the  forward  abdominal 
™^!v^  *^g  ttiey  are  dorsal  only.  On  the  7th  and  8th  they  are  also 
lateral  a.ncl  on  the  9th  and  10th  they  occur  ventrally  and  over  wider 
'  ^xx  l>oth  species  they  occur  as  an  anterior  band  along  the 
Toorders  of  the  segments,  and  a  posterior  close  to  the  hind 


,^  ^„  The  anterior  row  occurs  in  /?.  phlaeas  on  all  segments  2-9, 

^e.  %osteirior    on  1,  8,  4,  6,  7  and  8.      The  posterior  row  on  2nd 

culoAonxix^al  segment  is  quite  forward  of  the  posterior  margin,  without 

Y^^\xiK  ciAiite  in  the  middle  of  the  segment.     This  is  also  the  case  in  (;. 

rl£«r>« »-       iML  which  the  anterior  row  exists  on  2,  6,  7,  8  and  9,  and  the 

T»^stc3i-ioir  on  8,  4,  6,  6,  7  and  8. 

^  "^la,te  x.ii.,  fig.  2,  represents  a  portion  of  the  creraaster  of  C.  dispar. 

TVx«3  cr-emaster  consists  of  a  very  large  number  of  hairs  about  0-14mm. 
long,   ^witli  a  double  anchor-like  hook,  or  pair  of  hooks,  at  the  free  end. 
.J  xxst' alcove  these,  on  the  right,  is  seen  an  area  of  skin-points,  which 
f^YTG   very  similar  to,  and  continuous  in  distribution  with,  those  already 
referred    to  as  forming  the  micro-like  rows.      These  rows  of  spicules 
liave  no  apparent  relation  with  any  larval  structures ;  the  full-grown 
larva  of  I{.  phlaeas  has  spiculated  hairs,  but  no  skin-points,  the  skin- 
surface    being*    divided   into  a  mesh    of   hexagonal  cells    by   a   fine 
netiwork   of  lines.     Chapman   says   that  it  seems  difficult  to  avoid 
looking'  for  some  relationship  with  some  micro-ancestor  to  account 
for     them,   and    yet    it    is    almost    more   difficult   to   explain    their 
snrviyai,    since    they    must    have    been    useless    for   their   original 
f  lanctioas  for     many    ages.       It   is,    however,   no  easier  to   suggest 
any    other  oiri^j^    for   tbem,   or   to   imagine   what   useful  functiotis 
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they  oaD  now  perform.  To  ret 
and  its  hooks,  it  is  impossible  .  i 
limits  of  the  9th  and  10th  abdominal  ;  i 
the  7th  segment  is  clear  enough,  bui; 
fused  with  the  9th,  that  even  its  limiti 
ventral  line,  the  posterior  ixka,rgin  of 
Within  the  circle  it  encloses,  to  take  tlie  i 
and  specimens  of  R.  phlaeas  ag^ree  'with 
half,  an  area  much  like  the  rest  of  the  j 
trumpet-hairs,  but  with  a  small  central 
lines  radiating  from  its  centre.  This  has 
not  unlike  that  of  the  horn  in  Sphing-ids, 
or  normal  might  be  doubtful,  were  it  not 
a  very  similar  appearance.  Turning:  to  tht 
find  it  more  delicate  and  transparent,  and  < 
a  suture,  which  does  not,  however,  reach 
the  area  is  armed  with  the  cremastral  hoc 
middle  line,  slightly  behind  the  suture  m 
and  the  front  of  the  segment.  In  the  mi 
two  projecting  points  side  by  side,  and,  runn 
them,  two  fine  ridges  with  a  groove  between,  e 
out  into  a  rounded  lappet,  with  a  surface  of  e 
This  appears  to  be  at  a  different  level  from  tl 
seems  to  overlap  it  from  either  side  and  ca 
might  suppose  this  to  be  9th  and  the  hooks 
immediately  behind  the  surface  are  con  tin  U( 
suture. 

Scudder  gives  the  following  diagnosis  ol  tl 
Entjlandy  ii.,  p.  970) : — 

Imago  :  Colour  coppery.  Club  of  antenna  eguaJ  f( 
long,  and  very  slender,  being  two  or  three  times  as  bi 
four  to  six  times  longer  than  broad.  Patagia  verj  long 
or  four  times  longer  than  broad ;  subcostal  nervure  of  fo 
branches,  the  outermost  forked,  the  nervure  itself  run, 
direct,  course,  to  just  below  the  tip  of  the  wing;  tarsi  an 
spines,  usually  clustered  upon  the  sides ;  fore  tarsi  of  ; 
single  median  spine,  differing  from  the  other  spines  only 
curved.  Upper  organ  of  s  appendages  formed  of  a  deeplj* 
halves  have  the  appearance  of  a  taperiog  appendage,  ai 
base  slender,  elbowed  laminse,  directed  backward;  oias 
bluntly  rounded  :  intromittent  organ  acicular,  not  apicaJJj 

Ego  :  Tiarate,  but  domed,  truncate  beneath,  bat  not  a 
of  the  upper  surface,  together  with  the  micropyiic  pit,  inolm 
of  the  diameter  of  the  egg ;  the  pit  itself  generally,  but 
deep ;  surface  either  simply  and  finely  reticulate,  with  a  aa 
pitted  with  polygonal  cells,  the  angles  of  which  do  not  rise  ( 
general  surface. 

Labva  (newly-hatched) :  Head  as  broad  as  the  bodj.  in 
arranged  partly  in  a  subdorsal  series,  one  long  and  one  sho; 
in  each  row ;  infrastigmatal  series  with  three  bristles  to  a  sen 

Larva  (adult) :   Body  scarcely  narrower  in  proportion 
Lycaenidif  but  slightlv  broader  than  in  TkecM;  segments  ar 
clothed  uniformly  with  very  short  hairs,  or  with  longer  hairs  a 
series,  sometimes  springing  from  elevated  bosses. 

Pupa  :  Body  very  variable  in  form  (if  Femeca  he  inoii 
forming  a  single  uniformly  contoured  mass  {Fenitecdj,  or  else 
mass,  slenderer,  and  relatively  lower,  than  in  the  Theelidi,  i 
elongated  than  in  the  Lycaenidi ;  dermal  appendages  fangiforjo 
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Tbe    variation  of  the  Cbirysophanid  imagines  is  most  interesting, 

\>«irticulaTrly   that  phase  in  wtiich  the  ^  s  take  on  a  lovely  purple  gloss, 

^s  in   £^c»  i^^4X  alciphron  and  O hryaophanus  hippothoe.    But  another  form 

t>f  varia-tioii   in  the  ChryBoptianids  has  attracted  still  greater  attention. 

^*  is  ^wbi.a.'b    may  ^  termed   tlae  suffusion  of  the  ground-colour  of  the 

^^ij^  aj3.3.      is    well-illustrated    in    the  southern   forms    of   Rumi/na 

/>^<^a«  In    central  Europe  the  ^  s  and  ?  s  of  this  species  are  of  a 

rieli   croid.erL   colour,  in  all  the  broods,  with  a  tendency  for  the  a"  s  to 

*^^com^   amiffiased  in  occasional  examples  of  the  summer  brood ;  in  the 

norti^   i-'W «   flTTOund  colour  of  both  sexes  is  paler  and  brighter,  with  no 

^iei^a^i^^^     to    suffusion,  whilst,   in  the  south  of  Europe,  the  <?  s  are 

xnoaMV^Rt-iffiiXsed  in  the  summer  broods,  some  of  them  being  practically 

^Ia.cilc  T^  central  Europe  again,  the  <3^  s  of  Chrysophafius  hippothoe  are 

ot  ^^*    -     Y^  «oWen-copper ;  in  the  subalpine  regions  the  ^  s  are  tinged 

-gi^^  ^^^*V^    g^^a  the  ?  s  are  brown,  with  hardly  a  trace  of  the  copper 

K^c^JP-^^^lour;  in  Scandinavia  the  ?  s  may  be  (often  are)  of  almost  as 

^^^^^^^T>er  tint  as  the  S  s.     In  Loweia  doHlis,  on  the  other  hand,  in 

c^^t^^A  ^J^^ope,  both  ^  s  and  S  s  are  almost  uniformly  black-brown,  with 

^«fc-^V^    «!  aien  of  copper  tint ;  in  the  southern  parts  of  Europe,  with 

V\\.Y.\^^o^  no  change  in  the  ^s,  the  ?  s  are  sometimes  of  a  brilliant 

^^x>^^T?     i  e     exactly  the  converse  of  C\  hippothoe  and  R,  phlaeas,  which 

«^  ae.r\t4r"  with  increased  temperature.     Still  more  puzzling  is  Loweia 

<*tcipKT-on  which,  in  the  hot  valleys  of  south-eastern  Europe,  produces 

'  e  a  BO  suffused  with  violet,  and  9  s  so  suffused  with  brown,  that  the 

Kround-colour  and  markings  entirely  disappear,  in  both  sexes,  on  the 

^Pperside    although,  in  the  hot  valleys  of  south-western  Europe,  they 

^^«come  /gloriously  brilliant  golden-copper,  with  strongly. marked  rows 

*^^  black  spots  in  both  sexes,  and  form  the  var.  gordins,  the  ?  of  which 

^^  surpasses  that  of  C.  dupar  in  brilliancy,  whilst  in  the  hot  valleys 

». — .    ^     —  ,     .1      — :^4.«;»a  if.a  nr^rAiti*  Virilliancy  of  ^ound- 


^^^  ^eetem  Italy  the  race  maintains  its  gordius  brilha  , 
^^^^out^  bat  the  basal  areas  of  the  hindwings  become  black,  m  some 
^^^oes'  forming  an  intermediate  stage  between  the  south-eastern  and 
^<5Uth-Westorn  forms,  although  possibly  an  entirely  separate  specialised 
^^velopnaentof  the  var.  f/orrfiM*.  ^       .     •  .-    n 

The  sexual  dimorphism  of  the  Chrysophanids  is  practically  as 
^^ marked  &s  in  the  **  blues,"  but  there  appears  to  be  an  entire  absence 
o ^  specialised  androconia.     The  sexual  differences  appear  to  consist  of 

-(1)  Tlio     difference  in  the  coloration  and  markings  of  the  wings. 

Ca)  The  ai^Perence  in  their  shape  and  contour.    As  a  rule,  the  i  s  have 
-^^  nicolorotxs  golden  wings,  with  bliwk  margin ;   the  $  s  have  golden 
"wvincs    witli  transverse  rows  of  black  spots,  in  some  species,  however, 
>>eooming    entirely  black-brown,  with  the  exception  of  the  margmal 
loand,in^  f  ew.indeed,  becomingwhoUyblack-brown,  the  copper  or  goldeii 
c:u3lour  beini?  quite  obsolete.     In  Heodeti  virgaureae  and  H.  ottom anu»,  the 
solden  3^    rarely  has  a  discoidallunule,  and  the  ?  is  usually  paler  in  tint, 
^ith  a  transverse  row  of  dot8,discoidal  spot,  a  bro wner- black  margin,  eto. 
T«     Chrysaphanus  thersamon,  C.  di^ar  and  C.  /it>/>ot/io^  the  S  has    a. 
i?«^i^idal  lunule,  the  hindwings  tend  to  be  shaded,  and  the  markings  of 
?K.TttBderside  make  a  good  attempt  to  show  through  on  the  upperside 
^C   the  wing ;  the  ^  ,  too,  tends  to  get  a  purple  gloss  at  higher  eleva^ 
^*    %      In  Loweia  alciphron,  L.  dordu,  and  L.  aubalpina,  the  ^  is,  ^ 
\?^he  typical  forms,  suffused  entirely  with  purple  and  blackish- brown ^ 
-ist  the  9  is  more  ususlly  tinged  with  the  characteristic  copper  or 
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the   group.      It  appears   that     tJLinphida 

in  its  sexual   dimorphism ;     the     <^  ,     a 

suffused  with  violet;  the  ?  brown,    witi 

reminding  one  of  Aricia  asirarche.        Hi 

marked  alike,  but  shows  very  character 

and  general  form  of  the  wings.      One  stnaJ 

ochimus,  presents  the  sexual  difiTerences  m 

addition,  under  certain  conditions,  these  ape 

which  appear  to  be  confined  to  certain   br 

others,  the  tails  not  of  the  character  of 

Rumicia  phlaeas  var.  eletis,  etc.,  but  long"  si 

those  of  Strymon  [Tliecla)  w- alburn ,  etc. 

Scudder  says  *^  the  insects  of  the  group  a 

regions;  south  of  the  tropics  a  single  specie; 

two  or  three  are  found  in  New  Zealand,  an( 

though  probably  not  appertaining  to  genei 

latitudes.    The  mass  of  the  species,  however, 

hemisphere,  and  especially  in  the  Old  Wot 

American  genera  are  either  identical  with, 

those  of  Europe,  and  this  resemblance  is  most 

of  the  western  half  of  the  continent  are  coi 

Old  World.'* 

Genus :    Rumicia,  Tut 

Stnontmt. — Genus  :  Rumicia,  Tutt,  *'  Ent.  B 
Papilio,  Linn.,  **Faan.  Suec.,''  2nd  ed.,  p.  285  (1761 
184  (1763) ;  Hufn.,  "  Berl.  Mag.,"  ii.,  p.  80  (1766) ;  S< 
Wien.,"  Ist  ed.,  p.  181  (1776) ;  Fuess.,  "  Verz.,"  no.  6 
vi.,  p.  11  (1776);  Bergs..  "Nomen.,"  pi.  Ixv.,  figs.  5 
Besoh.,"  p.  235  (1785) ;  Bkh.,  "  Sys.  Besch.,"  i.,  pj 
*'In8.  Kal.,"  p.  137  (1791);  Hb.,  "Eur.  Schmett.,"  i 
54  (eirc.  1805) ;  Hb.,  *•  Raupen,"  etc.,  Pap.  I.,  Gens  A. 
111.,  •*  Schmett.  Wien.,"  2nd  ed.,  p.  256  (1801) ;  *'  IJI. 
Ochs.,  "Die  Schmett.,"  i.,  pt.  2,  p.  87  (1808).  [Pi 
*•  Faun.  Frid.,"  p.  37  (1764).  [Papiiio-PIebeiuB-J  Ruj 
xiith  ed.,  p.  793  (1767) ;  Fab.,  '*  Sys.  Ent.,"  p.  527  (17^ 
p.  41  (1780) ;  Fab.,  "  Spec.  Ins.,"  ii.,  p.  126  (1781) ;  " 
Haw.,  "  Lep.  Brit.,"  p.  42  (1803).  [Plebeius-]  Ruralifl 
p.  287,  pi.  xxii.,  fig.  1  (1777) ;  pi.  Ix.  (cont.  x.),  fig. 
(cont.  xii.),  fig.  5,  p.  72  (1780).  [Papilio-]  Raralifl 
Ent.  Faun.  Suec,"  p.  70  (1789).  [HeBperia-]  Rural 
iii.,  pt.  1,  p.  311  (1793);  Panz.,  "Schaeflfer's  Icones," 
figs.  3-4  (1804).  Cupido,  Scbrk.,  "Faun.  Boica,"  ii.,  j 
mains,  Latr.,  "  Hist.  Nat.  Crust,  et  Ins.,"  xiv.,  pp. 
Crust.  Ins.,"  p.  206  (1809);  '^Enc.  M6th.."  ix.,  p.  67( 
Nat.,"  i.,  p.  204,  pi.  x.,  fig.  1  (1821);  Bdv.,  "Eur.  Le 
Meig.,  "  Eur.  Schmett.,"  ii.,  p.  43,  pi.  11.,  figs.  5a-c  (1830i 
Metb.,"  p.  9  (1840);  H.-Sch.,  "Sys.  Bearb.,"  i.,  p.  13 
Meth.,"  p.  29  (1846) ;  Wallgrn.,  "  Skand.  Dagf.,"  p.  198  i 
Verb.  Schmett.,  i.,  p.  253  (1858);  Ramb.,  "Cat.  Lep 
Dbldy.,  "  Cat.,"  2nd  ed.,  p.  2  (1859);  Rein.,  "Schmett  I 
Snell..  "  De  Vlind.,"  i.,  p.  64  (1867);  Nolck.,  "Lep.  Fn  1 
Newm.,  "Brit.  Butts.,"  p.  116,  fig.  88  (1869);  Staud.,  ' 
(1871);  Cur6,  "Bull.  Soo.  Ent.  Ital.,"  vi.,  p.  109 
Sohweiz,"  p.  13  (1880);  Lang,  "Butts.  Eur.,"  p.  95,  , 
Kane,  "Eur.  Butts.,"  p.  31  (1885);  Auriy.,  "Nord.  F 
fig.  23  (1888-91);  Riihl,  "Pal.  GrossSohmett.,"  p.  21 
Fab.,  "HI.  Mag.,"  vi.,  p.  286  (1807);  Leach,  "Edin.  Enci 
(1815);  Sam.,  "Ent.  Comp.,"  p.  241(1819);  Curt.,  "HJi 
(1824) ;  Stphs.,  "  Illus.  Brit.  Ent.  Haust.,"  i.,  p.  79  m 
Beit.,"  ii.,  p.  97,  pi.  161,  fig.  112  (1838);  Bamb.,"Paun 
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^^    ,  —Int.  .»»  p.  7,  pi.  ii..  fig.  56a  (1839);  Westd.,  "Syn.  Gen.  Brit.  Ins.," 

S:.^®   <ia40)  ;     Evers.,   -Faun.  Volg.-Ural.,"  p.  64(1844);  Kirby.  "  Syn.  Cat,"  p, 
S43     <ie7X)   ;       ••  Eur.     Bntta.,"   p.   56,   pi.  xv.,   figs.  2a.6   (1879);   ••Handbook," 


MO.,      i>.      12S,     i>l.      li.,    figs.   6-6  (1896).     Hesperia,  Oken,  •'Lehrb.,»»   i.,  p.  717 
CiSl«>  .         nroodes,    r>alm.,  •*  Vet.  Ak.  Hand!.,''  xxxvii.,  pp.  63,  91  (1816) ;  Scudd., 

i.,"  X.,  p.  187  (1875) ;  ••Butts.  New  Eng.,"  ii.,  p.  998 


i^rocB-    -A in.     ^.ockd.    A.rts  Sci.,-  x.,  p.  io«  \xof9) ;  --umra.  new  jcjok.,"  u,.  p. 


(X889>   ;      I>jra,x-,    •  •  :Ntli.  Amer.  Lep.,"  p.  41  (1902);  Chapman,  ••Ent.  Kec,"  xvi.,  p. 
X6T      <X004).  OliifyBoptepa,    Zinck.,    ••  Allg.    Lit.    Zeit.,"    ili.,    p.    76    (1817). 

€3]i]pysoplBa.iftas,  £3:ni>zi.,  ••  Verz.,"  p.  72  (ctrc.  1818) :  Stphs.,  "Illus.  Haust.,"  iv., 
app.  JE>.  404  <X834)  ;  Westd.  and  Hewits.,  *»Gen.  Diurn.  Lep.,"  ii.,  498  (1862); 
Sta..,  **  »ei:a,n.,»'  i.,  p.  55  (1857);  Kirby,  •* Eur.  Butts.,"  p.  92  (1862);  Butl.,  ••Cat. 
I>iuTO  .  I..ep.  ,»»  i>.  XT2  (1869) ;  Buckl.,  *•  Larvie."  etc.,  i.,  p.  91,  pi.  xiii.,  figs.  4-4c 
(X88^>  ;  X>A.le,  *  •  :Brit.  Butts.,"  p.  49  (1890) ;  Barr.,  ••  Lep.  Brit.  Isl.,'»  i.,  p.  62,  pi. 
ix.,  fi^s.  12-^/  (X893)  ;  Meyr.,  ••  Handbk.,"  p.  346  (1896);  Tutt,  ••Brit.  Butts.." 
p.  XS2  C^X896>  ;  Stand.,  ••Cat.,"  3rd  ed.,  p.  74  (1901);  Lamb.,  "Pap.  Belg.," 
'  p.  20T   <X002>    ;      ^Wlieeler,  ••Butts.  Switz.,"  p.  18(1903). 


^^T^  ba-^ve  a.1  ready  shown  {antea,  p.  818)  that  vtrtjaureae  is  the  type 
of  f:I^€yt^.e!s^  since  Dalman  cited  this  species  alone  in  his  generic 
synopsis  d>-  03)-  Scudder's  action,  therefore,  in  fixing  the  type  of 
H^<jri^s*  a.3  2^lM,L€teci»j  'was  ultra  vires,  and  we,  therefore,  found  it  neces- 
sar-y  to  or-c^Cfcte  liittnicia  lot  pldaeas  {Ent.  fi^c,  xviii.,  p.  181).  Scudder 
gives  suT^  ^:x-tr"emely  detailed  diagnosis  of  the  genus  under  the  name 
H^oci^sty^  his  <3lesci-iption  (ButtR.  'New  Ewflatid,  ii.,  pp.  990-998)  reading 
as  folio 'ws   : 

.JF^^ixd  moderately  small,  densely  clothed  with  scales,  which  are  elevated 


^gy  liicyti.    tivxCtis  feotiinci  the  antennas,  and  furnished  also  with  numerous  hairs,  above 

^^Y^  Ion  (5   a.r^<l   a.T-cViin(;  forward,  behind  longest  and  downward,  in  front  rather  long, 

^j^2x&l^,^^sY:^iY^^   in.   length  downward.     Front  flat,  above  a  very  little  sunken  down  the 

jQ^j^^^l^^      <^i:&<l.  ,  ^t  "the  upper  extremity,  a  distinct,  narrow,  rather  shallow,  longitudinal 

aroo-ve  -    on.    t,YxG  lo-wer  two-thirds,  a  little  full  down  the  middle,  at  the  bottom  slightly 

^^-j^^i^^'  l>o.Y-ely   surpassing  at  a  single  point  the  front  of  the  eyes ;  less  than  half  as 

^  Yiicr'h.     fiL^-tviri   a.s  broad,  of  the  width  of  the  eyes  as  seen  in  front ;  upper  border  not 

'^'  reuls^A    *^t.l:k«     corners  considerably  hollowed  in  front  of  the  antenns;  lower  border 

Yg^^Yi.^-r  'bx'oa.clly  rounded,  the  sides  straignt.     Vertex  scarcely  elevated  in  the  middle, 

la.ti^x'a.lly     \3^ititr©9sing  the  antennie,  well  separated  from  the  occiput  by  a  broad, 

-j^^^ty     dee^,    transverse,   nearly  straight  sulcation,  deepest  in  little  pits,  in   the 

''  Tri.i<3l<lle   curkd.    \>eliind  the  antennae ;  occiput  slightly  but  broadly  sulcated  along  the 

^^^%^<fl^\^    loxxgitnclinally.     Eyes  not  very  large  nor  full,  naked.     Antenna?  inserted 

.^^^^^   tA^c^lr  ^fg»osteTior  edge  in  the  middle  of  the  summit,  separated  from  each  other 

1[>y    a.   s-^fvc^e,  equal  to  the  width  of  the  second  antennal  joint ;  half  as  long  again  as 

^V&e     A.'bdoTxi.en,    composed  of  31  joints,  of  which   12  form  the  strongly  depressed, 

^\or&.^skt.ed.  oIuIj,  which  is  about  three  times  as  broad  as  the  stalk,  four  times  as  long 

cks    V>ro«.d,     ttie   first  four  or  five  joints  increasing  very  gradually  in  size,  beyond 

\  -^9\x\.gY%   t.l"^e  club  is  equal  and  terminates  by  the  rapidly  decreasing  size  of  the  last 

tr^vo   or   tkire«  joints,  which  form  a  very  short  but  pointed  cone.     Palpi  very  slender, 

I  rct.t^^'&er  less  tlian  half  as  long  again  as  the  eye,  the  apical  joint  fully  half  the  length 

,  c>"f      tlae     i>ert ultimate,  clothed    only    with    recumbent    scales,    while    the  rest    are 

■  densely    clotlied  with  erect  scales,  much  the  longest  beneath  and  thinly  fringed 

.«  feelo'w   witli  long  straight  hairs  projecting  forward  and  upward.     Patagia  compara 

lively  broad  and  oval  at  base,  the  posterior  half  forming  an  equal,  slender,  straight, 
>  ^ery     l>lnntly-po/nted  lobe,  scarcely  one-third  as  wide  as  the  base;  the  whole  is 

c  tnlly   tHree  times  as  long  as  broad,  the  inner  border  slightly  hollowed  just  before 

*ki«   middle,  the  outer  deeply,  at  the  base  of  the  posterior  lobe.     Forewings  three- 
s  fifths  a»  long  Again   as  broad,  the  costal  margin  bent  and  slightly  convex  in  the 

roiadle  of  the  basal  third,  beyond  very  nearly  straight,  the  tip  scarcely  curved 
do^wnward,  the  outer  angle  abrupt,  but  rounded  off;  outer  border  slightly  and 
'■^^^^'''y  curved,  inclining  at  an  angle  of  about  75°  to  the  costal  margin;  inner 
ma.rt^im  scarcely  hollowed  and  angulated  at  the  middle,  the  outer  angle  rounded  off. 
^^  «!!:»,  JI^^T^z.  ^J-minating  at  the  tip  of  the  cell ;  subcostal  with  three  superior 
*  ^^^i^d^L^^"^^  »«•*«»'"«  *'  ^^^  ™'?*lu  ""^  *^®  °"*^'"  'o^r-fifths  of  the  cell?  the 

SbfiS^at   or  rfr«J^*L^««n  '^^  ^"^'^'^  f.^""  fr^"^"^  *"^  '^'  ^P«^  «'  the  cell     the 
i^JrM^rvuh  t 'S^.^^'ore,  the  apex  of  the  cell   forking  midway  between  the  base  of 
s  »ne     nervD/e  And     the  end   of  its   upper  branch  ;    cross  veins  transverse    obsolete 
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scarcely  perceptible  even  next  the  main  veins  ;  oell  In  all 
nearly  four  times  as  long  as  broad.  HtJidmngt  consideiia 
next  the  base,  beyond,  fully  half-way  to  the  tip,  sc&rc 
downwards  rather  rapidly  and  somewhat  abruptly  (  d*  ), 
great  an  extent  (  $  ) ;  outer  border  broadly  rounded,  ▼« 
angulated  at  the  lower  median  nervule,  slightly  and  ro 
m^iosubmedian  interspace  ;  inner  margin  broadly  expa 
scarcely  convex,  slightly  bent  just  before  the  straight  a{ 
scarcely  rounded.  Submedian  nervure  terminating  on 
beyond  the  anal  angle ;  internal  nervure  terminating  < 
middle  of  the  inner  margin.  Legs  :  Fore  tibisB  five-sixths  tl 
(  ?  ),  or  scarcely  shorter  than  they  (i);  the  spurs  naked 
as  (?)  or  a  little  shorter  than  ( s )  the  tibias ;  the  last  tar 
the  same  part  in  the  other  legs  (  $  ),  or  small,  tapering, 
apical,  tapering  spine,  which  differs  from  the  other  spii 
which  crowd  up  to  it  only  in  size,  and  furnished  above  w 
hairs  instead  of  scales  ( <; ).  All  the  femora  provided  with 
long  hair  on  the  under  suiface.  Middle  tibiae  as  long  a 
than  (  $  )  the  hind  tibie  ;  armed  beneath  with  rather  sho. 
spines  and  apically  with  a  pair  of  rather  long  and  stout 
First  joint  of  middle  and  hind  tarsi  rather  strongly  gibbi 
female  of  the  usual  appearance,  considerably  more  than  eq 
other  joints  combined;  second,  third,  and  fifth  joints  f 
smallest ;  joints  armed  beneath  rather  profusely  with  rf 
scattered  spines,  mostly  collected  in  crowded  rows  at  the 
each  joint  a  little  longer  than  the  others,  the  under  surface  d< 
on  the  first  joint;  claws  small,  compressed,  not  stout,  tf 
falcate,  but  not  very  strongly  curved ;  paronychia  double,  tJ 
at  base  as  the  claw,  nearly  straight,  considerably  exceeding 
tip  enlarged  and  very  broadly  rounded,  almost  docked ;  ii 
slender,  equal,  the  tip  pointed,  about  as  long  as  the  claw  ai 
both  toward  the  claw  and  inward  ;  pulvillus  inconspicuous. 
Genitalia. — Male,  abdominal  appendages  with  the  lal 
organ  forming  bent  and  equal  cylinders,  the  proximal  faaives 
between  them  a  deep  and  equal  mesial  cleft,  the  distal  hab 
outward  ;  lateral  arms  strongly  arcuate,  but  not  bent ;  clasp: 
several  times  longer  than  broad,  well  rounded. 

Ovum. — Demi-echinoid  in  shape,  the  base  being  very  hi 
curved  at  the  edge,  from  which  it  is  very  broadly  arched,  i 
very  large  and  conspicuous,  bounded  by  heavy,  elevated  v 
outline,  but  disposed  in  obscure,  irregular,  horizontal  and  < 
are  smallest  at  the  base,  increase  in  size  upwardly,  largest  c 
the  sides  and  decrease  again  at  and  around  the  summit.  I 
on  the  floor  of  an  infundibuliform  cavity,  and  composed  of 
by  low,  heavy  walls. 

Labva  (newly-hatched). — Head  broadest  at  summit,  ib 
bottom  of  the  ocellar  field  tapering  a  little,  scarcely  convex ;  b 
the  lower  surface  broadly  rounded,  crown  of  hemispheres  br* 
deeply  and  broadly  cleft  between  them.  Body  largest  a 
tapering  a  little  on  the  thorax,  both  as  seen  from  above  and  fi 
on  the  abdomen;  posterior  well  rounded,  above  a  little  de] 
flattened,  much  as  in  the  mature  forms  of  the  family.  F; 
furnished  with  a  transverse,  double  row  of  very  long  hairs  cui 
over  the  head ;  remaining  segments  furnished  as  follows :  fir 
hairs  seated  on  high  and  slender  papillse,  two  on  each  segn 
exceedingly  long,  curving  backward,  and,  when  viewed  post 
outward  and  upward  and  then  upward  and  inward,  tapering 
point,  anteriorly  very  minutely  spiculiferous,  the  other  posteric 
the  former,  not  vety  long,  nearly  straight  but  turned  backwa 
finely  pointed,  apparently  smootii ;  second,  a  ventrostigmataJ 
upon  rather  high  papilla,  three  on  a  segment,  long  and  sle 
turned  a  little  backward,  very  minutely  spiculiferous  on  both  i 
third,  a  laterostigmatal  series  of  large,  circular,  crateriform  p 
in  the  centre  of  the  1st  to  6th  abdominal  segments,  and  t 
the  ^  7th  segment  in   place  of  the    smaller  and  outer  subd 
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mfrastigmatal  row  of  smaller,  but  still  pretty  large,  papiUs,  one  in  the  centre  of 
*"®  Ist  to  8th  abdominal  segments,  and  immediately  behind  them  a  minute, 
■2*P\®™®'ite^y»  posterior  wart.  Le^s  not  very  long,  but  moderately  slender,  the 
^^ ,  joint  tapering,  the  olaw  pretty  stout,  not  greatly  curved.  Prologs  nearly 
■^^Bile,  the  circle  of  hooklets  very  large,  forming  a  circle  or  oval,  open  interiorly, 
j^^*y  *^  long  as  the  segment  and  containing  ten  very  minute,  but  not  very  slender, 
™cmerately  carving  daws,  separated  from  each  other  by  a  space  more  than  equal  to 

^RVA  (mature). — Head  small,  smooth,  well  rounded,  broadest  iust  below  the 
and  ^^^*  no  broader  than  high,  very  slightly  full  on  the  sides  at  the  broadest  point 
f^^?"^  ^^6  ocellar  field,  deepest  in  the  middle,  but  scarcely  narrowing  above,  the 
•     /^^^foadly  rounded  on  a  lateral  view,  the  triangle  large,  scarcely  higher  than 
y^^w,  but  reaching  two-thirds  way  up  the  front,  the  sutures  a  little  impressed  ;  a 
few  hairs  on  the  triangle,  labrum  and  lower  part  of  the  head.    AntennsB  long,  the 
basal  joint  prominent,  longer  than  broad,  modeiately  stout,  tapering;  the  second 
oylindrical,  as  large  as  the  apex  of  the  fir^t,  but  only  a  little  more  than  half  as  long 
as  broad ;  the  third  as  broskd  as  the  second,  increasing  a  little  in  size  at  the  apex, 
nearly  twice  as  long  as  broad,  the  fourth  minute,  conical,  sharply  pointed.    Ocelli 
six  in  number,  four  of  which  are  placed  close  together,  the  lower  two  a  little  more 
separated  than  the  others,  in  a  strong  curve,  the  arc  of  a  small  circle,  its  convexity 
forward,  whose  centre  is  occupied  by  the  fifth  ocellus ;  the  sixth  is  placed  below 
the  others,  a  little  outside  of  the  extension  of  a  line  connecting  the  lower  two  of 
the  curve,  and  as  far  from  the  lowest  as  that  is  from  its  neighbour ;  the  central 
ocellus  and  the  middle  one  of  the  anterior  five  are  the  largest,  the  lowermost  the 
next,  and  the  others  equal.    Labrum  large,  broad,  longitudinally  rugose,  its  front 
border  very  broadly  rounded  and  but  little  excised.     Mandibles  slender,  not  broad, 
iheir  edge  oblique,  very  deeply  dentate,  the  teeth  being  long  and  very  slender, 
tapering,  sharply  pointed,  rather  distinct,  five  or  six  in  number,  and  the  space 
between  adjoining  ones  roundly,  deeply,  excised .  Maxillary  palpi  with  the  joints  about 
equal  in  length,  growing  successively  smaller,  cylindrical,  the  terminal  conical ;  inner 
palp  resembling  the  terminal  joints  of  the  outer  but  smaller ;  spinneret  conical, 
short,  rather  slender.     Body  regularly,  equally,  and  considerably  arched  from  one 
extremity  to  the  other;   the  separate  segments  also  rather  prominently  arched, 
especially  in  the  middle  of  the  body,  and  therefore  quite  distinct;    viewed  from 
I         above  elliptical,  the  front  end  rounded  a  little  more  bluntly  than  the  hinder  extremity, 
I         scarcely  tapering  posteriorly.     Dorsal  field  scarcely,  if  at  all,  depressed,  but  strongly 
I         arched  and.  elevated  on  a  cross  section.    Body  very  delicately  and  closely  shagreened, 
covered  w^ith  numerous,  irregularly  scattered,  equal  hairs,  arising  from  nearly 
imperceptible  warts ;  the  hairs  short,  scarcely  tapering,  bluntly  pointed,  frequently 
i         and  minutely,  though  coarsely,  spiculiferous,  the  raised  points  scarcely  directed 
I         towards   the  tip  of  the  hair,  but  almost  perpendicular  to  the  surface  of  origin, 
f  Spiracles  small,  obovate,  more  than  half  as  long  again  as  broad.     Legs  short  but 

I  rather  stout,  tapering  rapidly,  furnished  on  the  inner  side  with  bristles,  the  last 
f  joint  rather  slender  and  appressed,  the  claw  rather  long,  compressed,  heeled, 
I  moderately  slender,   curved  a  little,  supported  on  either  side  by  a  long  bristle. 

I  Prolegs  very  short  and  plump,  furnished  at  the  tip  with  a  couple  of  short  pads, 

each  supplied  with  twelve  to  fourteen  hooklets,  arranged  in  a  double  row,  so  that 
all  (hose  of  one  proleg  form  an  open  crescent ;  the  hooklets  are  long,  moderately 
I  stout,  tapering  on  the  apical  half,  bluntly  pointed,  not  strongly  curved,  distant 

I  from  one  another  by  fully  twice  the  diameter  of  one  of  them. 

.  Pupa. — Very  little  more  than  twice  as  long  as  broad  ;  the  sides  of  the  body 

^  from  one  extremitv  of  the  wing  to  the  other  straight,  or  with  a  barely  perceptible 

.  hollowing  next  the  division  line  between  thorax  and  abdomen,  very  slightly 

.  divergent  posteriorly,  so  that  the  body  is  broadest  at  the  4th  abdominal  segment ; 

f  here  it  is  somewhat  angnlated,  the  posterior  end  tapering  at  once  and  forming  an 

elliptical  curve,  the  tip  well  rounded.  In  front  of  the  wings  the  body  tapers 
rapidly,  and  has  a  rounded,  scarcely  appressed  front,  the  basal  wing  prominence 
being  marked  only  by  the  angle  the  front  part  of  the  body  makes  with  the  wings. 
Viewed  from  the  side,  the  flat  bottom  is  uniform  throughout ;  the  posterior  third 
of  the  thorax  is  very  nearly  equal,  but  slopes  forwards  a  very  little,  its  hindmost 
extremity  a  very  little,  the  most  elevated,  roundly  angulated  in  the  middle  of  the 
posterior  two- thirds,  and  sloping  in  front  of  it  downward  and  forward  about  equallv, 
scarcely  curved.  Abdomen  very  broadly  arched  above,  highest,  and  a  very  little 
*  higher  than  the  thorax  at  the  3rd  abdominal  segment,  beyond  the  4th  abdominal 

r.  segment  with  a  pretty  strong,  downward  curve,  the  lower  edge  of  the  8th  abdominal 
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JSt^tllfSAft)m^^lf!i9tior  point,  the  wbole  ol  tbeS 
''MI49  fiASKll.J^Srfia>ard  curve  at  the  posterior  is 
ittlHIie  body.     Tr&DBversel;  the  c 
KMKbvny  from  each  other  at  an  ai 

SufAng,  the  Bumitiit  rather  broad: 

[KS'jEilJBi  aJmoBt  exact  aemicircle.  M( 
IS'Sj^ivered  equally  with  b  very  deli 
XBAmli^^et  irregularly,  aod  on  the  wii 
"—••places  there  is  a  little  wart  at 
_jeBe  ceils  is  not  infiequently  o 
liBke,  giviug  rise  to  a  fungiform 
If  Ippd  equal,  the  apical  third  rapidi 

■■RS.'^bKSSi"*'  '''*  horizontftl  edges  ol  w 

■  Bfi^jBKBnta  pretty  long  and  eiceedia 
^^---^^..^^■IKl9*Sily  curved  on  apical,  hall ;  the 
■■^•tt'S^S^'lv^M^Wl'''  ^'^"^  strongly  over  but  not 
Bf  tt&@.C04  AtMPH™'^  'B  curved,  traUBverBe,  the  : 


HiatlTBOJ;  Berg^.,  ■  .      . 

'■ikr  S£^^  U7*^l) ;  "  Uant.  Ins.,"  p.  E 
.|3f3St»788) ;  de  Vill.,  "Car.  Linn,  i 
!>g*.v''  iii..  pt.  1,  p.  311  (lT9t)) ;  U 
'•^4^296);    Hb.,  "Eur.   Sohinett.," 

"   etc.,  Pap.  I.,  Gens  A.  b.  c„ 

id.,  p.  258(1801);  Schrk.,  "F 
p.  42(180i));  Pauz.,  "  Sclige 
.  138(1804);  Latr..  "Hist,  f 
i.,  p.  2H8  (1807);  O^he.,  "D 
Crust.."  etc.,  iv,.p.  206(18( 
.  in  part  (1763);  Fuess.,  "^ 
75).  Pbleas,  Ohen.  "  Lebrb. '. 
jention^   under  the  generic 

M.] 

—  J'apUiii    phtaea'  alie 

albo   niarginatis ;  secund 

rotundatis    fulvis ;    utriO' 

;Gall.,"  t.  164.     Pet.,  "  Mi 

nigro  permaculatus.      R 

fy^'zWi^  esterioribiis  circa  marf 

""  '  inatar  splenileDtibua,   mi 

,    _    is  Westmannisp.     Dbbcb 

ici^ffi  primorea  supra  fulva  n 

i!!^fluentibu8.     Subtus  disco '. 

'v^cundarife  supra  f  uscte  :    ] 

)S|Uus  canesceotes  puDctis  pa 

Z'tAA  aogulum  ani  alu  postici 

'         Inn^,  Fauv.  S<,ec.,  p.  28fi 

I.      The  forewings  of  a 

111  margin  ;  a  transversB 

^largjn,  black  discoidal  spi 

igB  brown-black,  with  Boatt 

—  -^^r  —  margin,  edged  with  rim  ol 

I^^aii^;— Aurivillius  says  that  tb 
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Plath  XVI. 

{To  be  bound  facing  PlaU  XVL) 

BUMIGIA    PBI«AAS. 

K«o.  2 Imago  Rumieia  pMaeas  (jost  emerged,  wings  partly  unfolded). 

Fio.   3 „  „  „       (wings  just  expanded). 

^lo.    X „  „  „       (resting). 

^"O-    4 Larva  xl. 

Kg.    s. Larva  spun  up  ready  for  pupation  (dorsal  and  lateral  views)    xl. 

Ro.     O. Pupa  (dorsal  and  lateral  views)    x  1. 

Hbodbs  viroaurea. 
Pigs.     T-S. Pupa  of  Heodet  virgaureae  x2. 

LOWBIA.    AMFHIDAMAS. 

^M*.    «- 11  .—Pupa  of  Loioeta  amphidanuu  (three  views)   x2. 
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ace  olDservable  in  the  species  is  that  observed  in  the  structure  of  the 
■ont  leg^s  throughout  the  family.  There  is,  however,  a  marked 
i&erence  in  the  general  build  of  the  sexes,  in  the  shape  of  the  wings, 
'^^  ill  the  general  brilliancy  of  the  colouring,  the  S  having  more 
ointed,  the  ?  more  rounded  or  squared,  wings;  the  ^  also  being  more 
►rone  to  darkening  of  the  ground  colour,  the  2  to  a  clearer  and  more 
>riIliaTit  tint,  whilst  the  spots  in  the  latter  sex  usually  occupy  a  less 
proportion  of  the  wing  (see  also  postea  p.  387). 

Variation. — The  variation  of   Humicia  phlaeas  is  one  of  the  most 
difficult  subjects  of  which  we  have  to  treat.     In  the  colour,  one  finds 
an  enormous  amount  of  variation,  extending  in  the  one  direction  to  the 
clian^e  of  the  coppery-red  ground  colour  to  white,  in  the  other  direction 
to  its  suffusion  with  black  to  such  an  extent  that  some  extreme  speci- 
mens  may,  without  exaggeration,  be  termed  black.     The  aberration 
vfvtli  the  white  ground  colour,  ab.  schmidtiiy  is  of  occasional  occurrence 
throughout  the  greater  part  of  its  range,  being  apparently  most  rare  in  ex- 
treme northern  and  southern  localities,  but  the  difference  in  the  brilliancy 
of  the  coppery-red  tint  is  largely  a  matter  of  geographical  range,  coupled 
"with  the  season  of  emergence,  as  is  also  the  strong  suffusion  shown  in 
the  darkest  examples.     In  central  Europe,  for  example,  the  specimens 
of    the  spring  brood  are   bright  coppery-red,  so  also  are  most  of  the 
summer   examples,   with,   however,  a  strong   tendency',   in   some,  to 
suffusion,  especially  in  hot  seasons.    In  the  northern  parts  of  its  range 
the  coppery-red,  although  hardly  so  intense,  is  even  lighter  than  the 
spring  broods  of  the  central  area.    In  the  southern  and  eastern  parts 
of  its  area  the  specimens  of  the  spring  brood  are  bright,  like  those  of 
the  summer  brood  of  the  central  area,  but  a  large  percentage  of  the 
examples  of  the  summer  broods  are  deeply  suffused  with  black,  often, 
in  addition,  with  a  distinct  tail  to  the  hindwings.     This  form  is  known 
as  ab.  (et  var.)  eleus.     That  these  forms  are  really  largely  a  result  of 
temperature  has  been,  to  a  great  extent,  proved  by  the  experiments  of 
Weismann  and  Merrifield,  which  may  be  here  noted  at  length.     In 
1888,  specimens  of  R.  phlaeas  were  captured  in   the  neighbourhood  of 
Camaldoli,  near  Naples,  and  laid  an  abundance  of  eggs,  of  which  some 
were   reared  at  Naples  by   Schiemenz,  others  at  Freiburg  by  Weis- 
niann. 

(1)  The  Neapolitan  eytjs  reared  at  Saplen, — These  were  laid,  in  early 
May,  on  liumex  acetosella ;  the  larvae  were  fed  up  on  this  plant,  and 
produced  86  butterflies  between  June  26th  and  29th.  These  are  all 
characterised  by  a  very  broad,  deep,  black  margin  on  the  upperside  of 
the  forewings,  and  by  very  large,  deep,  black  spots;  many  also  exhibit 
the  black  powdering  of  the  brilliant  red-golden  ground  colour  charac- 
teristic of  the  var.  eleu»,  but  the  latter  character  is  very  unstable,  and 
very  unequally  developed.  Three  degrees  may  be  separated,  according 
to  the  extent  of  the  black  powdering  on  the  forewings,  as  follows  : — 

a.  Darkest  form  .-—Only  three  to  five  small  washed-out  spots  remain  of  the 
red-gold  of  the  grouna  colour ;  all  the  rest  of  the  surface  of  the  wings  is  powdered 
wiin  deep  Wack,  and  only  exhibits  scattered  red-golden  scales,  which  produce  a 
BJignt  goiden  iastre.  Only  slight  traces  of  red-golden  spots  can  be  reoognieed 
outside  the  band  of  black  s^ts.  Eight  specimens  of  this  form. 
h^nf'JlT  J^  form  .—The  red-golden  ground  colour  is  visible  outside  the 
^ton^^^JS^^^  the  form  of  definite  spote,  but  ail  the  lower  half  of  the  wing 

7liw^J!2^^ithbla<5k.    Twelve  specimens  of  this  form. 

7.  nngnusc  /or-,^ ;— The  lower  half  of  the  wing,  from  the  base  to  the  band  of 
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Spots  is  powdered  with  black,  whicbi 
speoimens  of  this  form. 

Weismann  says  that  all  three     £o]rmt 
although   they   vary   greatly     just       io 
by  the  black  powdering  of  the    iJtppeirs 
considers  a  peculiar  variability  o£     tJbe 
Naples.     He  observes  that  a   specixxie 
Corsica,  are  even  blacker  than    vctir.     cc 
golden  spots,  but-  only  a  slight     ^oldc 
scattered  golden  scales.      He   furtbez*  / 
Tokio,  captured  June  and  July,  1887,   f. 
the  summer  brood,  have  a  very  broad    J 
black  spots,  but  the  black  powdering   of 
also  of  very  varying  strength  ;     only    3 
specimens  just  noted  from  Greece    And    ^ 
the  basal  part  of  the  lower  half  of    the  t\^ 
and  14  specimens  are  without  any  pojvde 
80  that  here,  also,  great  variability  of  the  < 

(2)  live  Xeapolit^n  egija  reared  at  I^reib. 
lot  of  eggs,  some  70  larvae  emerged  bet 
larvffi  fastened  themselves  up  from  June  6fcl 
divided  into  two  lots,  as  follows  : 

a.  Larvse  and  pupae  kept  at  ordinary  room   tej 
at  20''G.,  and  from  June   14th-22nd  at   18^C.       I 
emerged.     Of  these,  8  were  decidedly  eleut^  the  resil 
of  the  red -gold,  but  all  had  broader  margins  of  a 
than  the  Oerman  phlaeaXf  and  even  than  S&rdiniAn 

/3.  These  larvse  were,  at  the  commencement  of  ] 
or  refrigerator.  As  pupation,  at  the  temperature  of 
take  place,  they  had  to  be  subjected  to  a  temperata 
these  conditions  pupation  was  delayed  for  some  time, 
22nd  to  July  25th.  The  pupie  were  then  kept  in  the  r< 
where  several  butterflies  emerged  between  August  2'\ 
was  evident  that  the  dampness  of  the  refrigerator  n 
red  quite  pale  yellow,  so  some  of  the  pnpse  still  remaini 
where  18  more  butterflies  emerged  between  September  i 
rest  remained  in  the  refrigerator,  and  later  emerged  ai 
crippled,  although  very  few  to  such  an  extent  that  th< 
recognised.  In  reference  to  brilliancy  of  colour,  it  was  fl 
left  the  pupsB  in  the  refrigerator  or  in  the  room.  Of  the 
only  2  are  somewhat  powdered  with  black,  one  of  whicl 
other  on  September  15th.  All  the  others  are  bright  red 
black  spots ;  but  the  majority  have  a  broad  and  deep  blai 
the  black  of  the  apex  of  the  wing  often  spreads  to  tl 
band  of  spots,  while,  at  the  same  time,  it  extends  ai 
the  costa  to  the  base  of  the  wing.  These  are  characterfi 
Oerman  specimens ;  and  is  such  a  mixture  of  oharac 
northern  forms  as  is  unknown  to  one  in  specimens  oaptuni 
of  a  lower  temperature  for  a  very  long  time  does  not  prci 
effect  that  can  be  recognised.  To  be  sure,  the  two  dai 
tolerably  early,  viz.^  on  August  27th  and  September  II 
examples  emerged  on  August  31st,  September  5th,  6th,  71: 
again,  some  rather  darker  specimens  on  September  20th. 

(3)  German  e(j<fs  reared  in  Gemany.—Eggs  h 
Leipzig,  in  August,  1889.     On  August  20tb,  plai: 
a  temperature  of  10°C.     The  first  larva  hatched  Ai 
eggs  then  placed  in  a  hothouse  where  temperature 
20°C.  and  80°C. ;   all  the  larva?,  86,  appeared  hetwec 
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^Ist.  On  September  12th,  they  were  placed  in  an  *'  incubator,"  the 
J^mperature  kept  at  about  27''-29°C.,  pupation  taking  place  therein 
between  September  15th-24th — 26  pupae  in  all,  which  produced  28 
butterflies  between  September  19th  and  October  6th,  the  remaining 
pupaa  not  emerging.  The  temperature  of  the  incubator  was  gradually 
?|^8ed  from  24°C.  on  September  26th,  to  88°C.  on  September  29th. 
-^be  imagines  divided  as  follows : 

^.  a,.  Bight  speoimens  closely  resembled  the  ordinary  German  C.  phlae<Uy  so  that 
**>Q  raised  temperature  had  no  effect  on  them. 

. .-.  ^*  Two  specimens  can  be  described  as  var.  eleiu,  as  they  are  as  strongly  powdered 
^Xta  black  as  many  speoimens  of  the  darkest  variety  of  the  butterfly  reared  at 
Maples.  Both  specimens  emerged  on  September  27th,  t.c,  two  days  before  the 
^nd  of  the  period  of  emergence,  and,  consequently,  were  not  subjected  to  the  highest 
temperature,  S7''C.-38®C.,  but  only  to  a  temperature  of  23°C.-29°C. 

y.  Thirteen  specimens  are  somewhat  darker  that  the  ordinary  German  form. 
They  have  the  black  margin  a  little  broader,  the  black  spots  somewhat  larger.  The 
black  powdering  of  eletu  is  also  present  to  a  very  slight  extent,  and  principally  on 
tbe  lower  half  of  forewing,  from  base  towards  the  band  of  spots  only.  A  sharp 
^ietinetion  cannot  be  drawn  between  these  and  the  unaltered  ones  first  mentioned. 

As  a  summary  of  the  results,  it  will  be  noted  that  the  eggs  of 
Neapolitan  butterflies  more  frequently  produced  butterflies  powdered 
with  black  at  Naples  than  when  reared  at  Freiburg  in  a  room  at  ordinary 
Slimmer  temperature,  and  resulted  in  butterflies  without  any  black 
powdering  when  the  pupa  were  kept  at  6°C.-10°C. ;  on  the  other  hand, 
«ggs  from  north  German  pfUaeas  produced  two  specimens  powdered 
with  black,  similar  to  Neapolitan  eleiis,  when  the  pups  were  subjected 
to  24°C.-88°C.  Weismann  considers  that  experiment  2  {supra)  proves 
that  temperature  only  operates  during  the  pupal  period,  its  operation 
during  the  larval  period  being  without  effect,  since  the  Neapolitan 
larvae,  all  reared  at  the  same  room-temperature,  and  only  treated 
differently  during  and  after  pupation,  produced  strikingly  different 
coloration  in  lots  a  and  /3.  He  thinks  that  there  can  be  little 
doubt  that  there  is  a  greater  tendency  towards  black  colouring  in 
tbe  southern  summer  broods,  although  the  spring  brood  in  the  south  is 
as  pure  red-gold  as  in  central  Europe,  etc.  Merrifield's  experiments 
I  (Trans.   Knt.  Soc.  Lond,,   1898,  pp.  68  et  seq.)  tend  to  show  that  the 

i         difference  in  appearance,  between  the  phlaeas  from  southern  Europe  and 
'  England,  is  not  necessarily  to  be  attributed  to  the  existence  of  races  of 

^  different  colouring,  but  may  be  due  to  the  difference  between  the 

i  temperatures  to  which  the  individuals  are  exposed  in  the  two  climates. 

t  Starting  with  eggs  laid  by  English  phlaeaH,  he  obtained  70  pupsB,  and 

^  forcing  (or  retarding)  them  at  different  temperatures,  obtained  results 

^  as  follows : 

$  a.  Ten  pupsB.     Forced  at  80°F.-90°F.  (representing  a  very  hot  continental 

i  fummer  temperature)  (figs.   1  and  la).    Emerged  in  six  days.     Spots  large,  not 

I  sharply  defined ;  dusky  suffusion  of  forewings. 

f  §.  Hix  pupsB.     Temperature  of  room,  about  70°F.  (English  summer  tempera- 

t  tare).     Emerged  in  11-16  days.      Spots  smaller ;  copper  colour  more  vivid ;  Slack 

r.  more  intense. 

^  7.  Six  pupie.    Placed  in  a  cool  shady  place  out-of-doors,  Sfi'^F.-dS^F.  (rather 

cool  summer  or  late  spring  temperature).     Emerged  in  22-23  days.    Copper  colour 

Btill  more  vivid ;  copper  band  on  hindwings  broader. 

I  a.  Ten   pupsB.      Placed  in   a  cellar  at  uniform  temperature  of  about  6<$°F. 

r  Emerged  in  29-83  days.     These  are  very  similar  to  last  lot. 

^  e.  Six  pupm.  Placed  in  refrigerator  at  about  47°F.  (temperature  of  oold  spring). 

.  Only  three  emerged,  and  these  took  57-59  days  to  develop.    EfTects  noted  in  7  and 

^  S  intensified. 
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^  Number  anstated.    Kept  at  SS^'P.  for 
(winter  and  spring  temperatures)  (fi^B.  2  &rid   2^ 
In  (hose  which  emerged  all  the  effects  of  tlie    1« 
extreme— light  colour  of  coppery  p&rts,  redciooc 
have  almost  disappeared) ;  thebrea.dtli  and  (M^ns^ 
hindwiugs,  which  ceases  to  be  serr&ted,  tbou^lx 
along  nervures,  from  band  towards  b&se  of  'wixi^s 

rj.  Six  pnpsB.     Exposed  at  33^F.    for    oiiae    « 
emerged  in  from  5-6  days.    These   liave  xnost  o± 
never  at  a  lower  temperature  than   80^f  .-90^f*.  •  a 
of  bases  of  forewings,  and  reduced   size  of     oopj: 
contrast  in  colouring  between  these  and  the  la.st  Ic 

Merrifield  observes  that  the  principal  GtTei 
produced,  not  by  long  exposure  to  severe  €io. 
the  period  when  the  active  part  of  the  pu 
(1)  great  beat,  producing  duskiness ;  (2)  : 
vividness  and  intensity  of  colouring:  in  hoti? 
parts,  smallness  of  spots,  and  great  enJarg^'ec 
on  the  hindwings.  Merrifield  furthei*  i 
parallelism  apparently  produced  naturally 
American  insect — B.  hypopMaean,  of  which, 
the  spring  individuals  {i.e,,  those  which  em< 
are  of  a  more  fiery  red,  and  the  orange  band 
the  hindwings  is  broader  ;  while,  in  later  hroot. 
in  the  hot  American  summer,  the  markings  i 
distinctly  defined.  He  adds  that  there  is 
on  the  margin  of  the  hindwings,  a  feature  t 
in  a  slight  degree  in  the  phlaeas  reared  by 
temperature,  the  orange  band  on  the  undersur/ii 
being,  in  all  these  examples,  very  inconspicuous, 
notes  that  the  markings  on  the  undersides  of  all  tb* 
ably  stronger  in  those  exposed  to  high,  than 
at  lower,  temperatures,  and  in  those  at  the  lowi 
spots  on  the  forewings  are  much  reduced  in  size,  ar 
are  almost  obliterated.  Weismann's  comparisoi 
ments  (Ejtt.^  xxix.,  p.  SH)  is  interesting,  and 
that  the  difference  observed  in  the  appearance 
is  merely  due  to  a  modification  of  the  chemi 
the  development  of  the  colour-material  in  the  scal< 
temperature  produces  darkening,  and  moderate  cold 
the  colour.  It  is  clear,  however,  that  the  cfiang 
produced  artificially  are  limited  by  the  racial  variai 
this  species  in  the  widely  different  latitudes  that  i 
that  the  races  of  warm  climates  react  more  readily 
less  readily  to  low,  temperatures,  whilst  those  irom 
react  more  readily  to  low,  and  less  readily  to  high; 
Weismann  gives  (Enf.,  xxix.,  pp.  74  et  seq.),  too,  conside 
the  variation  in  the  markings  of  phlaeas,  independent  oi 
notes,  with  regard  to  the  development  of  blue  spots  on  th 
of  the  upperside  of  the  hindwings  in  both  sexes,  thai  as 
may  be  present,  but  often  one  or  other  of  the  spots  is  oolj 
scattered  blue  scales,  frequently  only  by  a  single  one,  a 
quently  no  trace  of  the  spots  is  to  be  seen  at  all.  If  spe 
the  south  be  compared  with  those  from  the  north,  it  is  se( 
developed  spots  and  their  indications  are  much  more  d 
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~  ^?  correspondence  exists  between  climate  and  the  degree  of 
^Y^ction  of  the  spots.  He  illustrates  this  by  noting  that,  in  his 
ollection ,  the  following  facts  are  observable  : 

»  ,f  • .  ^yith  3-5  well-developed  blue  epots, — One  example  from  Lapland;  1  from 
J  ~J^^ia  (spring  brood) ;  1  from  Goraioa  (sommer  brood) ;  1  from  Lindau  (summer 
j^^^)  ;  3  from  Japan  (simimer  brood) ;  8  from  Japan  (spring  brood) ;  2  from 
yo^  ®®  Jf reared  at  Freiburg  at  a  room  temperature) ;  3  from  pupa  developed  at 

,y^  ^*  ^"^ith  slight  indications  of  blue  spots^  i.e. ,  exhibiting  blue  scales  in  fewer  number 
IQ  |J***^*  scattered, — One  example  from  ikpland ;  3  from  Sardinia  (spring  brood) ; 
4  «^  ^"^  Genoa  (summer  brood) ;  3  from  Greece  (summer  brood) ;  2  from  Berlin ; 
K  r*  Lindau  ;  12  from  Leipzig  (pupo  at  27°C.-31°C.) ;  28  from  Japan  (summer 
DTOod)  ;  14  from  Japan  (spring  brood) ;  14  from  Naples  (reared  at  Naples,  summer 
brood)  ;  23  from  Naples  (reared  at  Freiburg  at  room  temperature),  6  from  Naples 
(pupee  developed  at  'rC-lOf^C,). 

3.   Without  a  trace  of  blue. — One  example  from   Genoa  (eleus) ;    one  from 

Oreece  {eleus) ;  3  from  Lindau  (summer  brood);  8  from  Leipzig  (kept  at  24°C.-30°G.); 

7  from  Japan  (spring  brood). 

The    largest  and  most  beautiful   blue  spots  are   possessed  by  some 

Japanese  specimens  of  the  summer  and  spring  broods,  one  Sardinian, 

and  one  Lapland,  example.    The  blue  spots  are  consequently  individual 

variations,  formed  everywhere  under   the  most  varied  temperatures, 

often  appearing  only  slightly,  and,  still  more  frequently,  only  suggestively, 

as  single  blue  scales.     Weismann  also  notes,  relative  to  the  red  band 

on  the  underside  of  the  hindwing,  that  there  are,  on  the  grey-brown 

ground  colour  of  the  underside  of  the  hindwings  of  phlaeas,  brick-red 

lines   along   the  outer  margin,  referred  to  in  books  as   '*  confluent 

reddish  lunules";  they  are,  in  reality,  very  often  distinct  as  separate 

lunules  in  cells  1-5,  but  they  are  frequently  also  joined  together  in  a 

line  running  in  an  tdmost  zigzag  shape,  from  which  the  red  spreads 

inwards  to  a  narrow  washed-out  band.     This  red  marking  varies,  but, 

as  it  seems,  independently  of  temperature ;  and  is  local  to  the  extent 

that  individuals  of  a  particular  district  all  seem  to  present  an  almost 

equal  development  of  it,  e.//.,  72  Japanese  specimens,  of  the  summer 

brood,  have  a  broad  and  vivid  brick-red  coloured  band,  in  opposition 

to  the  specimens  from  all  other  countries  with  which  he  was  able 

to  compare.     Felder  founded,  indeed,  his  chinetisis  on  this  peculiarity. 

Specimens  from   north   Qermany  iJways   have  only   a   narrow  red 

line    or     disconnected     marginal     lunules,    which    are    sometimes 

strongly,  sometimes  slightly,  brick-red;   the  Lapland  specimens  also 

have  these  lines  very  distinct,  just  as  the  south  Qerman  and  Berlin 

specimens,  and  also  most  specimens  of  eleus  from  Greece,  Corsica,  and 

Genoa;  sometimes,  indeed,  the  red  is  very  dull,  yet  never  entirely 

missing.     The  lunules,  which  are  the  feeblest  in  colour,  and  most 

washed-out  in  marking,  are  those  of  the  Neapolitan  specimens,  which 

1        were  subjected  to  the  cold  as  pupse ;   and,  so  far,  consequently,  the 

\        formation  of  this  character  depends  upon  the  temperature,  etc.     We 

I        have  already  explained    (tliU.    Record,   vi.,  pp.   186-186)   what  we 

consider  the  causes  of  the  colour-variations  produced  artificially  in  this 

i        species.    The  attempt  to  produce  a  '<  tail "  in  the  summer  brood  of  R. 

ii        pfdaeas,  is  also  commented  on  by  Weismann.    He  says  that  a  short  tail 

i        on  nervure  2  of  the  hindwing,  and  a  pointed  prolongation  of  the 

i        anal  angle  is  given  as  a  character  of  elefiSf  yet  it  is  not  confined  to  this 

i        form,  but  is  also  occasionally,  though  more  rarely,  present  in  the  pure 

I        red-gold  form.     He  suggests  that  the  tails  can  be  arranged  in  three 

I 
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grades  as  ''well-developed,"  ''mediam, 
that  captared  specimens  exhibited  this 

1.  Weli'developed  taiU. — ^One  example  dx>xxi 
one  from  Berlin  (eletu);  one  from  Sardinick  (fii 
(eeoond  brood,  moetiy  eleug) ;  two  from  Greeoe  {* 
many  from  Japan  (gammer  brood). 

2.  Medium  laiZ<.— One  example  from  Ldnd^u 
Sardinia  (first  brood) ;  one  from  Greece  {el^t^^  9 
brood) ;  some  from  Japan  (first  brood). 

3.  Slight  taiU, — Two  specimens  from  ILiikplj 
brood) ;  many  from  Japan  (first  brood). 

The  captured  examples  show  that  the  t&il 
the  summer  brood  and  in  a  hot  climate,  tb; 
in  a  northern  climate,  a  conclusion  sapportc 
82  Neapolitan  specimens  reared  at  Naples,  3i 
and  2  medium,  and  none  had  them  only  slig^i 
from  Neapolitan  eggs  at  Freiburg,  at  a  livii] 
duced  8  with  well-developed,  and  18  with  xnei 
examples  from  Neapolitan  eggs  reared  like 
placed  in  a  refrigerator,  produced  15  speciine 
tails,  and  11  specimens  with  them  entirely 
ment  of  these  structures,  therefore,  appears, 
to  be  connected  with  temperature  operating-  di 
Chapman  gives  {Ent.  Rec.,  xvi.,  pp.  167  et  se, 
notes  on  the  variation  of  this  species,  more  parti 
and  he  records  the  following  general  conclusic 
made  on  specimens  from  various  British  and  ex 
exhibited  at  the  South  London  Entomolog-ic 
Society  :  (1)  Size :  This  does  not  seem  to  deper 
on  the  period  spent  in  the  larval  state,  though 
in  any  one  locality,  as  temporary  strains  that  ai 
thus  some  tendency  for  the  more  northern  spe< 
the  Lapland  specimens  examined  being  amon^ 
are  also  the  only  certainly  single -brooded  specie 
is,  however,  usually  single- brooded  in  Scotland, 
small  specimens  shown  are  those  bred  this  auti 
These  were  reared  at  a  temperature  not  less  than  ^ 
had  plenty  of  food  of  good  quality,  and  their  rs 
feeding  struck  one  very  much,  as  well  as  the  v< 
to  feed  up.  Their  small  size  is  due,  therefore, 
and  not  in  any  way  to  starvation,  development  out 
ties  of  the  mere  mechanics  of  eating.  Neverl 
frequently  the  case  that  the  elem  form  presents 
The  pfdaeas  form  may  be  small  from  starvatio 
winter  as  larva,  whilst  the  summer  form  may  h 
fine  fresh  grown  food  in  the  cooler  early  summer 
submitted  to  an  ^Z^t/s-producing  temperature  whe 
pupal  stage.  (2)  Voiiii :  There  seems  coDsidera 
sharpness  of  the  apical  angle,  the  wing  lookiDg 
some  specimens  and  long  and  pointed  in  others. 
perhaps  very  great,  and  setting  may  sometimes  ex 
ances.  Still  two  specimens  from  Arcachon  and 
have  been  e elected,  seem  very  pointed,  and  twofroi 
square,  others  from  these  same  localities  are  otJ 
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5^ble  to  assooiftte  these  forms  with  either  place  or  season.     Tails  : 
^e  point  as  regards  form  is  the  development  of  tails.     No  large  pale 
ecitnen  has  aoy  development  of  tails,  in  the  dark  ones  there  is  great 
kriation,  but  there  seems  to  be  a  tendency  for  the  tails  to  be  better 
iveloped  in  tbe  small   than  in  the  large  ones.     Sexual  differences  : 
1  though  unable  in  many  cases  to  distinguish  the  sexes  of  the  specimens, 
St  it  appears  to  be  usually  the  case  that  the  pointed- winged  specimens 
■"^   <?"  s  and  the  square  ones  ?  s,  a  sexual  dimorphism  that  is  common 
^  the    rest  of  this  group,  and  very  notable  in  its  near  ally  Loweia 
<^r%lis^    to  which  also  some  (^?)  spe3imens  approximate  in  having, 
lot    the    tail,  but  the   anal  angle  somewhat  produced.     (8)  Colour: 
*^part    from  the  greater  or  less  abundance  of  black  scales  there  is 
*    <li£rerence  in  the  richness  or  paleness  of  the  copper  colour,  as  a 
'*^^®»    the  darker  specimens  having  the  richer  colour.      The  greatest 
v-ariation  in  colour  is  in  the  amount  of  black  scaling.     This  occurs 
^     t^ro    very  distinct  ways,   rw.,   by  greater  extension  of  the  black 
b  v^^^'   spots,  hind  margin,  etc.,  and  by  the  invasion  of  the  copper  area 
^W\t.K  ®^ff"sion  of  black  scales.      The  former  not  unfrequently  occurs 
-*  ^^   hardly  any  of  the  latter,  but  suffusion  of  the  copper  is  ahnost 
^Vvray  8  associated  with  some  increase  of  the  black  areas.     The  evidence 
^t  tKe  specimens  submitted  is  to  the  effect  that  both  these  features  are  the 
*'esult  of  heat  in  the  earlier  stages,  that  is,  that  they  are  entirely  climatic, 
«tticl  in  no  definite  way  geographical  or  racial.      There  are  specimens 
tkat  mi^ht  be  ordinary  English  ones  from  France,  Switzerland,  Italy 
CkEid  Spain,  and  all   intensities  of  suffusion  occur  through  ab.  sufusa 
*o  var.  4sleus.      The  Locarno   examples   are  interesting.     Specimens, 
t^aken  in    1.902  immediately  after  a  very  cold  spell,  during  which  they 
^w-ere  no     doubt  in    pupa,  were    ordinary   typical   specimens  though 
ernergixig  in  May;  in  April,  1903,  the  specimens  approached  ab.  sujfusa, 
though      taken  in   April ;    the  weather  Was  then  cold,  but  had   just 
^>«foTe  (Tvlien  the  specimens  were  in  pupa,  doubtless)  been  fairly  warm, 
^^hat  cskxises  some  specimens  to  confine  the  darkness  to  increase  of 
spots,  CLX^S,  others  to  add  suffusion,  is  not  at  all  elucidated.     Those  that 
c^ect.  BTxffusion,  often  have  the  spots  with  a  sort  of  halo  around  them, 
that  is  not  the  deep  black  of  the  spots,  nor  yet  suffusion  of  the  copper. 
Ohaptnap  's  specimens,  he  says,  reared  in  heat,  are  remarkableas  having  the 
spots  and  margins  much  increased,  so  that  the  spots  form  a  continuous 
^and,  yet  they  are  very  well  defined,  and  the  copper  in  most  of  them 
f         is  bright,  only  one  of  the  captured  specimens  is  quite  like  them,  one 
f  from  Bronchales  (central  Spain).    The  pupsB  of  some  of  the  specimens 

>  reared  by  Chapman  were  kept  very  damp,  others  very  dry,  but  there  is 

I  iio  difference  in  the  resulting  butterflies.     Amongst  Pickett's  captured 

;  English  0pecin:iens  are  several  that  are  quite  the  form  suffma,  and  one 

f  or  two  appio«fcoli,  in  some  degree,  Chapman's  bred  ones,  showing  that  it 

;  IS  climate  and    not  our  race  of  R,  pfdaeas  that  prevents  eUus  being  a 

corumon  forticM.     ^itb  us.     They  also  show  that  the  want  of  suffusion  in 
,  these  bred  s  j>^<.imens  has  nothing  to  do  with  the  type  of  the  race, 

^  thougii,  wAefclufc^r  it  arises  from  some  special  cause  in  their  treatment, 

I  ^^  ^^  ^ewdi  ti^:ary  in  the  actual  brood  experimented  with,  cannot  be 

I  detemkd.  Chapman    does   not  deal    with    aberrations,  so    sayB 

t         °^*Y^8*>c^^^^    Hchmidtti,  and  forms  named  by  Oberthiir  and  others, 
I         SlinJl!,  "^^^  "^^       to  the  Lapland  form.     This,   he  says,  is  large,  pa^®' 
loienoiy  ty^>i  ^^tal  above,  except  that  the  black  spots  of  the  hindwing 
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are  much  more  easily  seen  than  in  felie  Ir 
blue  spots  are  the  rule,  rather  than,  as*^ 
Beneath,  however,  the  black  spots  of  tlie  a 
marginal  line,  are  pronounced  in  a  way  tliat 
Stand inger  calls  this  hypopklaecu,  Boisd  .  ,  &k 
with  the  American  form.  Though  Scudclei-  j 
as  abundantly  distinct  from  the  Europe«kD,  J 
been  aware  of  the  identity  of  the  Lapl&nd 
(some  of  the  specimens  exhibited  agree 
the  American  form),  whilst  it  is  difficult  to 
distinct  from  our  ordinary  form,  though  -^re  { 
intermediate  districts  to  show  the  grad&tion 
sure,  but  thinks  the  ''warm"  varieties  have  ti 
wing  distinctly  of  more  uniform  tint  and  f  re 
marginal  line  than  the  type.  He  mentions  t 
that  the  effect  of  a  high  temperature  in  prod 
pJdaeas,  takes  place  during  the  pupal  stage,  ^whi 
within  it,  and  that  warmth  in  an  earlier  pupai 
has  little  or  no  effect.  He  adds  that  '*  we  speak 
phlaeas  and  elem  as  a  seasonal  one,  but  this 
It  is  an  individual  change  due  to  the  direct 
there  is  no  distinct  alternation  of  forms  as  i 
prormy  or  as  in  our  English  Ennomids,  altera 
found  he  could  break  through  only  with  difficu 
individual  is  prepared,  up  to  the  pupal  stage,  to 
then,  be  asks,  may  we  arrange  the  ordinary  (r.^., 
of  phlaeas  (west  European)  ?  We  may,  with 
hypophlaeas  as  a  distinct  geographical  race  or 
come  to  eleusj  we  must,  I  think,  in  the  first  pla 
senses ;  it  is  primarily  the  name  of  the  darken 
must  also  be  given  to  the  southern  race  of  phlaec 
Weismann,  Merrifield,  Standfuss,  Fischer,  etc., 
that  the  southern  races  respond  with  much  gr 
proper  temperature  stimulus  that  produces  el 
European  form  does.  There  also  exists  a  belief 
form  of  this  southern  race  is  darker  than  central 
In  some  cases  this  is  probably  true.  Whether 
merely  responding  more  easily  to  stimuli  to  be 
sufficiently  different  constitution  to  be  recognisa 
not,  perhaps,  so  definitely  a  subspecies  as  we  i 
to  be.  The  name  of  this  southern  subspecies 
eleus.  We  cannot  but  recognise,  however,  that 
provide  eleusy  and  very  commonly  takes  the  transil 
Tutt,  whilst  specimens  exhibited  demonstrate  tl 
the  Alps  and  in  Spain,  the  race  eleiva  can  prod' 
examples  of  pJdaeas.     We  have  then  : 


Rumieia  phlaeoi^  phlaeas  f  .t.  phlaews  I  ^         . . 

f>  »»  »»  »»     CfcclW       f 

eleus       ,,   phlaeoi]^     , 


t«  It  »>         *f 

It 


phlaeas^  hypophlaeas  Lapland. 

It  must  also  be  recognised  that  eleus,  besides  sucl: 
as  mffusa,   presents   a   large,   dark,   suffused  fori 
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^J^ighter,   clearer  form,  with   the   dark   marking   increased,  but  not 
mfTused.    Pickett's  captared  specimens  from  Dover  present  no  extreme 
form,  but  demonstrate  clearly  that  English  R,  pJdaeas  varies  in  the 
S^itensity  of   the  copper,  and  varies  a  considerable  way  towards  the 
if  •     ^  ^^^  that  constitutes  eletis,  both  by  increase  and  by  suffusion  of  black, 
^*iil8t  I  believe  that  many  English  collections  contain  fully-developed 
^^tis^      One  of  this  year's  (Dover,  August)  specimens  is  suffusa,  well  on 
^^Pds  eleiis^  so  that,  even  in  a  year  (1908)  like  the  present,  examples 
*J^^5Ceed  in  finding  warm  places  in  which  to  pupate.  A  Dover  specimen  of 
•^^gUst,  1902,  is  nearly  as  dark,  as  well  as  two  or  three  May  specimens 
{rom  Clandon.   They  have  all  been  obviously  selected  as  nice  specimens 
and    represent   rather  the  well-marked    and  rich-coloured  examples, 
and  do    not  fairly  show  a  normal  proportion  of  paler  copper,   with 
smaller    spots   and   narrower    border.      The    majority  are,   in  fact, 
though    not  by  a  good  way  as  far  as  sufusa,   yet  an   appreciable 
distance  on  the  way  to   being  eleus.      It  is  curious  this  should  be 
even  more   the  case  with   the   May   (1902),  than  with  the  August 
specimens   (Dover,   1901,   1902,    1903).      Carpenter's    beautiful  ex- 
hibit of  about  112  bred  specimens  of  three  several  broods,  from  three 
parents,  showed  each  brood  to  be  of  tolerably  uniform  type  and  so  far 
different  from  the  others  that  it  might  almost  have  been  possible  to 
separate  them  again  had  they  been  mixed  together;  yet  the  total  differ- 
ence was  not  great.     All  were  reared  in  an  unheated  greenhouse,  and 
the   uniformity  of  each   brood   may   be   referable    to    the    uniform 
conditions  under  which    all   its  individuals  were  reared,  but   more 
probably  arose  from  an  hereditary  identity.      The  parents  were  not 
exhibited  with  them.      All  were  very  fine  bright  specimens,  a  little 
more  darkly  marked,  perhaps,  than  an  average  of  English  captured 
examples.    Specimens  emerging  in  July,  1896,  from  an  Abbott's  Wood 
parent,  were  well  spotted,  and  some,  emerging  July  15th-21st,  slightly 
suffused-     Those  of  June,  1897,  from  Folkestone  parents,  were  paler 
with  smaller  spots  (cooler  period  of  emergence).    From  a  Bude  parent, 
specimens,  emerging  September,  1902,  were  larger,  brighter,  and  well 
spotted.     Montgomery's  series  had,  unfortunately,  nothing  but  memory 
to  co-relate  the  specimens  with  the  facts  of  their  education.     They 
formed  a  long  series  of  about  300.     They  were  from  four  ?  s  taken  at 
Greenford,  Middlesex.     The  four  broods  were  raised  together.     Eggs 
laid  August  5th-81st.     There  was  considerable  mortality  in  the  larvas 
and  soncie  of  those  that  were  smallest  on  September  24th  were  turned 
out.    The  first  emerged  September  18th,  and  up  to  October  9th,  240 
emerged.     On  October  6th,  the  temperature  fell  decidedly,  especially 
the  night  temperature,  and  remained  low  for  two  or  three  weeks ;  60 
emerged  during,  and  just  after,  this  period — October  10th-20th,  50 ; 
October  23rd-28th,  9  ;     and  one  on  November  7th.      Of  the  whole 
number  five  or  six  are  slightly  suffused  and  with  dark  veins.     These 
were  amongst  the  earliest  emergences  (up  to  the  date  of  first  emerg- 
ence the  mean  maximum  temperature  was  71'2°F.).   Amongst  the  mass 
of  emergences  of  ordinary  aspect  were  five  remarkable  for  their  smsdl 
size  (about  19mm.),  and  not  very  different  from  20  to  25  that  emerged 
amongst  the  last  50  or  60,  of  which  some  were  as  small  as  21mm., 
these  were  also  pale  in  the  copper  and  rather  weakly  spotted.     Apart 
from  discoverable  temperature  effects,  some  specimens  were  remark- 
able for  having  the  row  of  spots  less  in  pairs  than  usual,  but  more  in  a 
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continuous  sweep  (like  those  of  Chrysoph 

amphidam/u)^  and  others  had  them   very  i 

there  is  much  variation  in  width  of  dark 

and  size  of  spots,  without  anythinf^  striki 

were  fairly  represented  in  aU  forms.      The 

as  described  by   Scudder,   agrees    very    clc 

already    noted,    with    the    Lapland     form. 

in    one    point.      The    three    large     apii 

slightly    curved    line,    one    in    each     inte 

tinned,   in    my  specimens  bred  at    95^F., 

in  the  next  one  or  two  spaces,    that    coz 

of  the  curve  of  the  three  below.   Average  Go 

examples  are  without  any  trace  of   these    < 

makes  no  mention  of  their  occurrence  in  any 

European  specimens,  the  first  of  them  is  not 

does  not  continue  the  line  of  the  three  beJ 

apical  position.     This  spot  is  always  present 

Lapland  specimens,  and,  in  them,  is  very  de< 

to  seem  moved  outward,  just  as  the  lowest  oi 

upper  one  of  the  pair  below.     In  a  consid^ 

Lapland  specimens  the  second  of  these  extra  i 

in  the  line  of  the  three  spots,  without  refere 

the  preceding  one.     Beneath,  the  spots  are  r 

are  present,  they  look  like  a  pair  standing  a 

side  of,  the  top  of  the  three  usual  spots.      Alt 

the  first  extra  spots  is  so  variable  in  amount,  < 

bred  ones),  I  have  not  seen  sufficient  specimens 

how  far  it  marks  a  peculiarity  of  race.    It  U 

this  pronounced  development  of  these  spots  in  i 

contrasts  very  decidedly  with  their  absence  in 

would,  however,  expect  to  meet  with  them  in 

mens,  even  although  so  careful  an  observer  as 

them."     Chapman  further  notes  that  Moore  sb 

the  Himalayas,  from  whose  upper  wings  all  ci 

except  a  few  spots  outside  the  row  of  spots,  thoi 

nearly  typical  and  with  blue  spots ;  whilst  Amc 

Indiana  (U.S.A.),  Cape  Breton  and  Halifax,  were  si 

wise  very  like  the  Lapland  specimens.    Several  of 

Jieastern  forms  have  been  specially  named,  e.g.,  owi 

Feld.,   coinedaram,   Gr.-Gr.,   etc.,   but  there  h« 

of  any  want  in  their  specific  connectiou  with  j 

the    American    form,    however,    much  doubt 

already   been    suggested,   and   many  lepidopter 

distinct.     Whether  this  be  so,  or  not,  we  are  i 

but  give  herewith  Scudder's  notes  on  the  variat 

of  the  American  insect.     He  says:  "According 

very  strongly  affected  by  temperature ;  tlie  first  1 

in  Japan  in  March,  is  very  brightly  coloured,  whj 

broods  are  much  darker,  and  the  male  almost  b 

a  similar  statement  concerning  Sicilian  specimens, 

land,  according  to  Meyer  Diir,  the  differences  are 

In  H.  hypophlaeas  (amencanu),  also,  we  find  si 

whether  they  vary  in  the  north  and  south  I  do  not 

of  the  spring  brood  in  Massachusetts  are  of  a  mon 
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"^^fi^e  band  of  the  under  surface  of  the  hindwings  is  broader ;  while, 
i    the   later  broods » the  markings  are  less  vivid  and  less  distinctly 
larked,    and  there  is  a  longer  tooth  on  the  margin  of  the  hindwings." 
cudder's   detailed  account   of  the  American   insect   (together  with 
^oisduval's  original  description)  is  given  later.  Frohawk  observes  (Ent., 
^^^-»  p.  294)  that,  in  1898,  atBalham,  among  a  large  number  captured, 
f®*^®  specimens  varying  from  Jin.  to  1|  in.,  thus  differing  in  size  more 
T*?    i^^-      ^^^  colour  of  all  was  very  brilliant,  varying  from  light 
►O Aden. copper  to  deep  fiery-copper,  whilst  two  approached  var.  schwidtiif 
u^  ^^ving  the  left  forewing  pale  silvery-gold,  shading  into  copper  at 
iilB  base,  the  other  with  the  right  forewing  silvery -white.     The  size  of 
the  spots  in  different  specimens  varied  from  small  dots  to  bold  blotches. 
Two  examples,  be  says,  are  exceptionally  fine  aberrations,  having  the 
copper  bands  of  the  secondaries  replaced  by  a  black  band  formed  by  the 
enlargement  of  the  submarginal  velvety-black  spots,  and  the  ground 
colour  of  these  wings  lustrous  steel -grey ;  in  one,  a  few  of  the  nervure& 
show   coppery  scales,  whilst  the  other  has  only  the  merest  trace  of 
copper  on  one  or  two  nervures ;  both  are  females.     In  the  other  speci- 
mens, the  coppery  band  varies  in  width;  in  one,  the  copper  is  extended 
along  the  nervures,  and  the  rest  of  the  wing  is  sprinkled  with  copper 
scales.     The  blue  spots,  which  sometimes  occur  on  the  secondaries,  are, 
in  one  of  the  specimens  under  consideration,  conspicuously  shown,  and 
are  five  in  number  on  each  wing;  these  spots  are  also  present,  but  less 
apparent,  in  two  other  examples.     He  then  goes  on  to  argue  that  the 
specimens  present  facts  that  are  adverse  to  Merrifield's  views  on  the  effects 
,    of  temperature  on  the  colouring  of  R.  phlaeas  (Tram,  Ent.  Soc.  London,. 
1898,  p.  62),  etc.,  as  he  quite  expected  to  find  the  majority  of  specimens. 
I    with  the  copper  colouring  dull  and  the  black  markings  pale,  corresponding 
^    with   Merrifield's   high  temperature  forms,  because  (considering  the 
vast  numbers  he  saw   on  the  same  piece  of  ground  at  the  same 
-     time,  all  having  evidently  been  bred  close  by)  they  must  necessarily 
have  all   been  subjected  to  high  temperatures  during   their  various 
stages,  and  especially  while  in  the  pupa,  as  the  temperature,  both  day 
and  nigh  t,  remained  very  high  for  weeks  previous  to,  and  at  the  time  of, 
^      emergence,  yet  be  found  his  expectation  exactly  reversed,  as  all  the  insects 

*  he  examined  were  of  brilliant  colouring,  the  copper  being  rich  and  bright, 
'  and  the  black  deep ;  in  most  cases,  indeed,  they  closely  resembled  his 
^  low  temperature  forms.  Merrifield  observes  (EnL,  xxvi.,  pp.  888  et  seq,) 
'  that  the  specimens  obtained  by  Frohawk  are  quite  consistent  with  his 
'  recorded  experiments,  and  points  out  that,  although  the  summer  of 
'       1898  was  a  very  hot  one,  yet,  during  the  time  that  the  capturedi 

*  specimens  were  in  pupa,  the  average  mean  daily  temperature  of  the 
'  southeast  of  England  was  less  than  65°,  and,  during  the  critical 
'  twelve  days  only  about  60°,  and  that  the  recorded  temperature  of  the 
^  time  they  were  pupae  in  no  sense  approached  the  80°  and  upwards  to 
'  which  the  pupae  dealt  with  in  his  "high  temperature'*  experiments 

*  were  subjected.  Merrifield  adds  that  Frohawk's  specimens  corres- 
^  ponded  very  well  with  those  reared  in  his  experiments  at  low  tempera- 
<  ture,  e.(j.,  6e°-68°,  etc. 

0  m 

fi  Thb  Nobth  American  forms. 

^  The  North  American  race  of  this  species  has  been  variously  known 

>f  as  hypophlaeas  and  americanusy  and  appears  to  be,  on  the  whole,  little 
i 

I 
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less  variable  than  the  Palaearctic  iiis^^<3l 
albOf  usaally,  but  erroneously,  called  .<¥«7A 
but  an  approach  to  our  ab.  intermedict  is 
whilst  two  of  our  best  known  Europe 
fasciata,  were  first  described  from  Am^z- 
these  must  be  made  {fmstea).]  It  is  qw 
{HuUs.  yetr  England,  1886,  p.  41)  that  xmi 
that  show  variation  in  the  spottin^^  o£ 
America  as  frequently  as  they  do  in  E^ui 
in  our  summer  examples  in  the  Palaearot 
North  America,  Weir  observing  (/^w^.,  x. 
at  Moose  (Hudson  Bay),  has  the  wing-s  su/ 
faint  traces  of  orange  visible,  both  sexes  t 
dorilU,  Chapman  has  already  pointed  out 
race,  and  made  {antea,  pp.  387-388)  some  i 
Scandinavian  examples.  Schneider  s&ys 
p.  20)  that  ''all  the  Scandinavian  A  ret 
americanits,  distinguished  by  the  lighter 
apparently  the  much  stronger  and  more  s 
the  underside  of  the  hindwings.  He  s&y 
to  find  any  constant  characters  on  the  upjc 
and  southern  Scandinavian  examples,  &Ith 
and  black  appears  to  be  more  variable  in  tfa 
the  hindwings.  He  thinks  that  R.  phlaeas 
development  in  the  northern  areas  of  its  disi 
from  Tromso  measured  28mm.,  an  expanse 
amples  from  central  and  southern  Europe.  L: 
are  also  distinguished  by  their  light  and  bri 

a.  var.  (an spec,  dist.)  Hypophlaeas,  Bdv.,  *'  A 
p.  291  (1852);  Morr.,  "  Sya.  Lep.  Nor.  Amer.," 
Buff.  Soo.  8ci.,'»  ill.,  p.  128(1876);  Streck.,  "C 
Scudd.,  *'Butt8.,"  p.  166,  figs.  4,  7, 25, 42, 58,  105  (I 
p. 59 (1884);  French,  "Butts. East. Un.  8ta.," pp.  2 
**  Butts.  New  Engl.,"  ii.,  pp.  998  et  seq.  (1889).  Amer 
3rd  ed.,  pp.  273-4,  fig.  104  (1862).  AmericanoB,  D 
(1860);  Morr.,  "Syn.  Lep.  N.  Amer.,"  p. 91  (1862); 
p.  158  (1878);  Fern.,  "Butts.  Ma.,"  pp.  89-90,  figs. 
Tid8.,"vi.,p.  141(1885);  Mayn.,  "Bu'.t8.NewEng.." 
Staud.,  •'Bom.  M6m.,"  vi.,  p.  156  (1892);  Schneid., 
p.  20  (1893).  Phlaeas,  Godt.,  "Enc.  Meth.,"  iz.,  p 
•*  Lep.  Am.  Sept.," pp.  123-24  (1833);  Harr.,  *<Hiich 
♦*  Agr.  New  Yk.,"  v.,  p.  216,  pi.  xlvi.,  fig.  4  (1854) ; 
p.  84  (1862).  Hypophleas,  Staud.  and  Beb.,  "  Cat., 
Toisin  de  notre  pMaetu,  mais  plus  petit,  aveo  les  poi 
plus  arrondies;  le  dessous  des  ailes  inf^eures  d'a 
bande  fauve  marginale  bien  marqu^.  Nord  de  la  Cal 
tout  le  nord  des  Etats-Unis  (Boisduval).  Imiqo. — ^Fo: 
with  a  metallic  coppery  lustre ;  near  tne  base,  especia 
little  darker ;  the  median  veins  in  the  s  dark  brown ; 
the  subcostal  nervure  (excepting  the  extreme  base),  th( 
of  at  least  the  interspace,  more  broadly  above,  and  t 
border,  dark  grey-brown  with  a  slight  greenish  tinge ; 
is  only  marked  in  this  way  very  narrowly  on  its  apicfi 
either  greenish-grey,  or  like  the  prevailing  colour  of  tb 
greenish  hue.  The  wing  is  ornamented  by  eight  stra 
very  dark  mulberry-brown  or  black  bars,  each  crossing 
the  cell  and  the  others  form  an  irregular,  transverse,  i 
outer  half  of  the  wing ;  one  is  near  the  middle  of  the  cell, 
tion  of  the  median,  but  does  not  reach  either  margin  of  tt 


RUMIOIA   PHLAAS. 


848 


t.1^^^^  ■=^^8pectivl?r".**^/'^**'®  ?^^ '  '^[^  others,  the  first  of  the  transverse  series, 

^  -^^^  ,^^^5«^^ionaUv  a  *  ^Vu  ®  two  lower  subcostal  and  the  subcoBto-median  interspaces 

-  \1''^'^?  ^^w.  the  ind  '?''*^%*™*?  J""?  obscure,  in  the  next  interspace  above)  forming  a 

•r-l^^b  •      o«>e,  in  ?i!!  ™*'*^°'  *??  the  upper  spot  removed  inward  from  it  by  its  own 
-^5i^  '^o«tith«n«    ®i-"PP®'  median   interspace,  is  removed  inward  by  twice  its 


than  th«  n*^'''"  *^^  """^^  border ;  the  spot  at  the  extremity  of  the  ceU 
like  thl       r^^'  sometimes  equalled  by  the  lowermost;  basal  half  of 
^n  8c^Lr^I>.*^°'^"''  -T?^  half  paUid  or  whitish.    Hindwings  daA 
^mg  wSi  mlr  '^'f  ^^^^"^^  *»°««.  the  central  portion  of  the  basal  third 
merous  ™v  K,''"     iT^"  scattered    greenish-opppery.  scales,  the  inner  half 
-J  by  ^h^hl^T",^^ '  °^*f^*»<>'*^er  edged  delicately  with  dark  brown. 
^«r  bord^  fK^  ''•J'lr^Tl^'  ^^^^"^  *?""  *?  interspace,  extending  from 
-^<ile  of   '  ^  *^f,  "^'^^^^  ^'  *^«  °Pf  "^  subcostal  interspace,  interrupted  in 
»  border ^^Vr^P;?'^  ^^  "•  '"'*"'  '?°°J*'  t^*°^«^  «P0*»  occupying  the 
^^  sinSus  rntiSn,^""^'  -'  .T'^'^'^'W   *?  ^  «*l^Ply  orenuUte  ;     next  the 
^h  spot   ri?aM      I  ^^'  '°  **-^  r"lu  ^®  ?u  ^^  '?,terspaoe,  is  a  faint,  vague, 
•-^ible    JinnS  K^  deeper  m  tmt  than  the  prevailing  colour,  often  Scarcely 
^RaSb?SS«l*^^•^?^'^'**/^°^P*'^*^^!^.''*^^*"^°^^^^  P*^«  ^ue  scales,  and 
roi^  WfiJki«K    f^-  *°^^?*f°°*  ^*'^  T*;  *^^  ?^*''«°?i*y  ot  the  cell  is  marked  by 
f  \wth  h^ni^^  fnnge  aj  m  the  forewings,  the  pale  exterior  half  inter- 

^^  «^  tc»^»^  brownish  at  the  tip  of  the  lower  median  and  snbmedian  nervules      «r 

.,-  <?^^^-<>^^^'V~~^*^^  ^appendages  with  the  bent  elongated  lateral  alations  compressed. 
^Zmg    -^"^**»  ®^"*'  throughout,  rounded  at  tip,  and  somewhat  swollen  anterior  to  it 
'^      >^  ^aistel  half  bent  abruptly  downward,  and  somewhat  outward  •   lateral  arms 
.^^  Vin^  regularly  to  a  fine  point,  sickle-shaped,  the  curve  nearly  equal  tliroushout 
^^  ps  forming  a  tumid  subequal  lamina  three  to  four  times  as  long   as  broad' 
^^fi^Bt    beyond  the  middle,  the  apical  third  curving  a  little   inward,  roundly 
—  te  at  tip,  the  upper  posterior  corner  roundly  angulate  and  slightly  produced 
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exiK^l^  of  forewings 
englbi  of  antennffi 
ength  of  hind  tibiae  and  tarsi 
ength  of  fore  tibiaa  and  tarsi 


Malss  (97). 

Fs 

Smallest 

Average 

Largest 

14-5 
8 

4-25 
31 

Smallest 

12 
6-6 
3-8 
2.75 

13-25 
7-8 

4 
8 

13-25 
6-76 

4 
8 

Fbmai«s  (17). 


Average  lliargest 


14 
7-26 
4-25 
3-4 


15 

8 


3-5 


V 


.?-• 


^asiATioN. — (1)  Ab-  fiuciata,  Streck.,  ''Cat.  Amer.  Maoro-Lep.,"  p.  101  n878i 
-Xi  the  row  of  spots  in  the  middle  of  the  outer  half  of  the  wing,  each  spot    tho   ~h 
''perfectly  distinct  from  the  others,  is  expanded  a  very  little  exteriorly   and  v« 
^nch  Interiorly  ;  the  spots  beyond  the  cell  joinine  that  which  borders  the  outer  limite 
tb^se  in  the  median  interspaces  extending  nearly,  or  quite,  to  th^  K«o? 


if 


w>ue,  ^w— ««VT«  „UK.  «w.w«.     v«o  s3M«u  apeuimen  is  figured  hv 
.  .Vcir.   Engl.,  v.,  fig.  52a)  with  no  spots  at  all.     Curiously   th« 
of  all  the  spots,  whether  above  or  below,  is  the  upper  of  the  two 
I  ,  which  is  sometimes  reduced  to  the  merest  dot  of  black  (below 
<^vhite).     The  two  cellular  spots  remain  unchanged    etc      {K\  Ak* 
^      "  Ent.  Amer.,"  ii.,  p.  182  (1886).-In  this  the  coppery'-red  is  re 
^Jy  glowing,  somewhat  sooty,  yellow.  [ Scudder  suggests  that  it  corres 
^  laeas  with  the  ab.  gchmUtii  of  phlaeas.]     (4)  An  aberration  (BuU 
fr>€>c,,  ii.,  p.  8)  with  the  undersurface  of  the  hindwing  on  the  right 
a^^  V^^/V/l'^/'*'-^     :r-ed  dashes,  running  from  base  to  exterior  margin  {tt%it  Scudderi 
W^^ir  %   t'^l^^**'<^lar,  but  angulated,  the  largest  about   igmm.  in  diameter  the 
^^^Mp.0^  ^*?:^  imm.,  excepting  next  the  base,  where  they  are  only  •045mm.  briad  • 
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they  are  bounded  by  distinct,  heavy,  greatly  elevated 
junction  of  several  cells ;  the  surface  within  the  cells 
marked  by  delicate,  excessively  tortuous,  lines,  covering  i 
it  the  appearance  of  frosted  glass.  Micropyle  rosel 
made  up  of  little  lenticular  cells,  about  '01mm.  in  diame 
pale  green,  the  walls  of  the  cells  white  or  hoary.  Height 
Compared  with  the  egg  of  pfUatas,  the  egg  of  hypophla 
and  proportions  with  that  of  phlaeas,  but  the  surface  is  n 
more  connected  in  tortuous  lines,  and  are  also  slightly  i 
phlaeag  than  in  phlaea9,  besides  which,  the  cells  in  our  sj 
and  consequently  more  numerous.  In  making  its  exil 
summit  of  the  egg,  where  the  pits  are  small  and  a 
OviPosiTioN. — When  laying  her  eggs  the  female  flies  to 
nearly  or  quite  still,  often  for  two  minutes  or  more,  a 
plant,  moving  this  side  and  that,  in  search  for  a  sui 
turning  entirely  around  and  curving  the  body  downwai 
egg ;  this  occupies  about  three  seconds,  and  then  she 
takes  flight.  The  eggs  are  usually  laid  near  the  base  o 
surface,  but  sometimes  on  the  leaf  itself,  indifFerent] 
occasionally  on  the  stem ;  many  eggs  may  be  laid  on  a 
never  found  more  than  one  on  a  leaf  in  free  nature. 
June,  over  sorrel,  laid  120  eggs,  of  which  51  were  laid  on 
the  under  surface,  8  on  the  edge  of  the  leaves,  and  16  on 
in  from  6j^  to  10  days,  according  to  the  season.  Foo 
Lakva. — The  caterpillar  appears  only  to  feed  on  the 
acctoseUaj  Linn.),  although  several  persons,  apparently  > 
it  devours  also  the  dock  (Rumex  crispust  Linn.),  and  otl 
Harris,  however,  merely  suggests  that  it  may  do  so.  The 
said  to  feed  both  on  dock  and  sorrel,  although  recently  Pi 
it  devours  only  the  latter  (Rumex  acetosa).  Mr.  Lintner  ii 
will  feed  on  clover.  Lauva. — First  stage  :  Head  pale  test; 
triangle  blackish-fuscous ;  ocelli  blackish-fuscous ;  edge  oi 
tinged  with  ferruginous,  body  pale  yellowish-green,  with  s 
the  top  of  terminal  segment;  warts  both  simple  and  hair-1 
those  of  the  latero-stigmatal  series  with  a  pale  centre 
stigmata  testaceous ;  legs  greenish-yellow ;  claws  fusci 
Length  l*12mm.,  width  '26mm. ;  length  of  superior 
superior  shorter  hairs  '14mm.,  of  lateral  hairs  *17mm. 
Second  stage :  In  this  stage  the  whole  aspect  of  the  ere 
minute  inspection.  The  form  becomes  less  exaggerated  in 
front  and  hind  end,  the  body  is  broadest  at  the  second 
instead  of  the  single  series  of  excessively  long,  spiculifei 
a  multitude  of  series  with  spiculiferous  hairs,  but  the  hairs 
nor  so  long,  and  all  are  of  the  same  length ;  there  are  aboi 
besides  these  the  crateriform  warts  have  increased  in  n 
than  before,  not  all  in  one  row,  several  on  a  segment  of  u 
from  segment  to  segment,  and  even  apparently  at 
body.  The  skin  is  delicately  shagreened,  and  the  bod^ 
brown  colour.  Spiracles  black  rimmed.  Length,  2' 
Third  stage :  Head  blackish-castaneous,  antennas  pale, 
delicate  grass-green,  slightly  darker  along  the  middle  of  tl 
dorsal  line.  Hairs  brownish-fuscous,  curving  backward  a 
fuscous.  Legs  slightly  infuscated.  tipped  with  fuscous ; 
of  the  undersurface.  Length  3'5mm.,  breadth  1mm., 
stage:  Head  pale  yellowish-green,  edged  below,  includ 
ocellar  field,  with  blackish-fuscous,  the  suture  of  the  triang 
labrum  rimmed  with  whitish  ;  mandibles  reddish -fuscou 
described  ;  in  some  instances  a  dorsal  stripe,  and  a  broac 
around  the  whole  body  ;  dull  roseate,  the  colour  apparentl; 
Length,  soon  after  moulting,  5mm.,  breadth  l*75mm., 
stage :  Resembling  the  former  altogether,  excepting  that 
roseate  stripe  and  margin,  which  I  have  reared,  become  wl 
moult.  Length  14'5mm.,  breadth  4'25mm.  Just  before 
appendages  of  the  coming  pupa  appear  as  white  hemispher 
surface  of  the  caterpillar.    Pupa.— The  general  colour  ishg 
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'«n  Very  pale  yellowish-green.    The  thorax  is  darker  and  tinged  with  ferruginons, 
^tted  and  spotted  with  blackish-fuscous,  a  subdorsal  pair  at  the  highest  point  of 
te  mesothoraz.    There  is  a  rather  broad,  blackish -fuscous,  dorsal  streak  on  the 
^^neeothorax,  and,  on  either  side  a  similar  dark  band  follows  the  hinder  edge  of  ihe 
cxiesonotum,  and  reaches  the  base  of  the  wing ;  the  dorsal  region  of  the  abdomen  ia 
f-'^'^flcated.     The  lower  surface  is  paler;   the  eyes  are  reddish-brown;   and  the 
^iterspaces  of  the  wings  are  mostly  filled  with  blackish-brown  streaks,  darkest 
•oward  the  upper  border.     On  the  abdomen  are  many  rows  of  roundish  black  dots, 
^'J^pged.  in  longitudinal  series,  as  follows :  A  faint  dorsal  row  placed  centrally  ; 
A  faint  subdorsal  series  placed  posteriorly ;  a  laterodorsal  series  placed  anteriorly  ; 
A    JAteral   series  placed  anteriorly ;    close  to  it  a  laterostigmatal   series  pla(»d 
posteriorly  ;    a  stigmatal  series   placed  posteriorly,  further  back  than  the  other 
posterior  dots,  and  composed  of  two  confluent  dots ;  an  infrastigmatal  series  placed 
posteriorly,  and  on  the  posterior  segments,  having  a  companion  on  the  anterior  part 
of    tlie   segment ;  a  lateroventral  series  placed  centrally,  and  a  double  subventral 
^1^"^^-   ^     liaised  lines  covering  the  body,  russet;   the  short  fine  hairs  reddish  or 
Dl&okisli ;  the  lower  equal  portion  of  the  pedicels  of  the  fungiform  papillsB  blackish- 
™s<5ocis,  the  discs  colourless.     The  warts  on  which  the  papillas  are  mounted  are 
*Ol27ixi[Q,   iQ  diameter,  the  pedicel  half  that  diameter,  and  the  equal  portion 
^'^Tmixi.  long;  the  expanded  portion  is  *025mm.  long,  and  the  disk  *055mm.  in 
^^nieter.     Length  9-5mm.,  height  3-5mm.,  breadth  at  thorax  3-25mm.,  breadth  at 
abdomen  4 •25mm.     Enemies. — This  insect  is  subject  to  at  least  two  hymenop- 
^rous  parasites.     Expecting  that  so  common  a  species  would  have  its  enemies,  I 
collected  a  large  number  of  eggs,  laid  naturally,  at  Norwich,  Conn.,  in  June,  but 
only  one  of  them  had  been  attacked.     The  little  parasite,  Telenamtu  graptae,  ate 
Its    way  through   the  bottom  of  one  of  the  cells  on  the  side,   on  June  23rd. 
Another  parasite  is  Ichneumon  verscUnlis,  a  much  larger  insect,  which  attacks 
the   larva  and  emerges  from  the  chrysalis;  one  came  out  fifteen  days    after 
pupation.      Gentry  asserts  that  it  is  also  destroyed  by  the  wood  pewee   (Con- 
topuB  virens)  and  the  night-kawk  {Chordeiles  virginianus)^  as  he  has  taken  large 
numbers  both  of    the  larva  and  imago  from  their  stomachs.      Time  of  appeab- 
ANCB. — It   is  double-brooded   in   the    northern,   triple-brooded  in   the  southern, 
parts  of    its   range,   changing   in  New  England  at  about  43°    15'  N.  lat.,   but 
with  some  variation,  or  not  far  north  of  the  dividing  line  between  the  Canadian 
and  Alleghanian  faunas ;  throaghout  Maine,  at  least  as  far  south  as  Brunswick, 
in  the  White  Mountain  region  of  New  Hampshire,  and  probably  in  Williamstown, 
Mass.,  it  is  double- brooded  ;  itis  triple-brooded  throughout  Massachusetts (exceptinf; 
perhaps  in  parts  of  Berksbire)  including  the  elevated  towns  of  Andover  and  Prince- 
town,  as  well  as  in  Albany,  N.Y.,  and  Walpole,  N.H.     We  may  perhaps  add  to  this 
list  Milford  and  Dublin.  N.H.  and  Sudbury,  Yt.,  although  in  the  first  two  localities, 
at  least,   the  appearance  of  the  broods  is  somewhat  later  than  in  Massachusetts, 
the  dates  agreeing  better  with  those  Saunders  has  furnished  for  Ontario,  where 
he  believes  it  to  be  only  double-brooded.    In  the  southern,  or  triple-brooded  districts, 
the  inseot  makes  its  first  appearance  from  May  10th-23rd,  according  to  the  season. 
[Dr.  Harris  raised  one  specimen  from  chrysalis  on  May  Ist,  but  this  was  probably 
under  artificial  conditions.     He,  however,  reports  one  capture  as  early  as  March  15th, 
and  Dr.  Packard  another  in  Brunswick,  Me.,  April  3rd,  both  of  which  seem  to  be 
altogether  exceptional,  and  the  result  of  unusually  warm  weather  acting  upon 
cbrysalids    in    very    favourable    stations.]      It    becomes    common    in    about    a 
week,    ftnd  continues  until  about  the  end  of  the  third  week  of  June.      The 
eggs  are   laid  during  June,   and,   in  advanced   seasons,   during  the  latter  part 
of   May ;     after  six   or  seven  days,   or  if  very  early,   as  much  as   ten   days, 
these  hatch ;    the    larvae    become    fullgrown    during    the    latter   part    of   June 
and  early   July,    and,   after    about   ten    days   spent    in   the  chrysalis,   evolve 
a  new    brood  of  butterflies.      This  first  appears  between  July  5th   and   10th, 
becomes    abundant    by    the    19th    or    20th,    and    continues    until    after    the 
middle   of  August,  sometimes  until  almost  the  end  of  the  month.      The  eggs 
are  probably  laid  during  the  last  week  of  July,  and  the  first  half  of  August,  as 
pairing   is  then  oommon  ;  the  earliest  caterpillars  become  fullgrown  toward  the 
\  middle  of  August,  while  the  chrysalids  continue  for  a  longer  period  than  in  July, 

Bometimes  for  19  days.    The  third  generation  of  butterflies  is  much  the  most 
t  abundant,  and  appears  in  the  latter  part  of  August,  generally  by  the  26th,  but, 

!  sometimes,  not  until  the  early  days  of  September ;  the  butterflies  continue  to  emerge 

>  from  the  chrysalis  until  the  middle  of  September,  when  the  brood  is  most  abundant, 

^  but  it  has  generally  entirely  disappeft^^®^  by  the  close  of  the  month.    The  eggs  of 
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this  brood  ai'e  deposited  in  September, 
probably  changes  to  chrysalis  before  'printer. 
reach  their  last  stage  until  October^  and  si 
condition,  or,  as  Sprague  believed,  perish 
is  double-brooded  the  first  generation  does  n< 
usually  between  the  4th  and  10th,  thou^b  a  few 
in  favourable  seasons  late  in  May  ;  it  becomes  * 
lasts  until  nearly  the  middle  of  July  ;  in  the  exi 
and  Gacouna,  it  does  not  seem  to  appear  befoi 
continues  throughout  July.  The  period  ot  tl 
excepting  that  the  chrysalis  generally  lives  ab 
brood  of  butterflies  is  first  seen  between  Aug 
to  emerge  until  the  close  of  the  month, 
third  week  of  September ;  the  eggs  are  pro 
early  in  September,  giving  tbe  larva  amj 
and  change  to  chrysalis  before  winter ;  th 
upon  the  under  surface  of  stones.  Habf 
aughts  on  stones  and  twigs  and  suns  itse 
clover-heads.  It  never  files  long  distanoec, 
two  above  the  ground,  but  flutters  rapidly  froi 
motion;  after  each  flutter  the  wings  are  app 
during  flight  their  under  surface  is  distinctly  v 
attacking,  and  pursuing,  larger  butterfl.ies,  and  evei 
locust  {pisKOitteira  Carolina)  in  its  short  and  heavy 
meet,  they  circle  rapidly  and  coquettishly  about  < 
the  ground.  In  keeping  with  its  activity  is  tbe 
butterflies  to  appear  after  sunrise,  and  one  of  tbe 
It  is  on  its  unceasing  rounds  the  livelong  day.  ( 
says  {Can,  Nat,i  p.  219)  it  would  be,  perhaps,  the  i 
if  its  size  corresponded  with  its  beauty.  The  richnec 
wings  is  worthy  of  admiration,  and  the  under  sur/ai 
see  that  it  is  less  beautiful  because  it  is  diminutive 
a  Swallow-tail  or  a  Gamberwell  Beauty,  it  would  sti 
It  is  curious  to  watch  their  proceedings  at  pairing-tij 
of  the  English  sparrows.  One  may  be  seen  perched 
still  and  horizontal,  while  the  front  pair  are  slightly  : 
Its  follower  will  be  close  behind  it,  apparently  unco 
the  leader,  the  latter  walks  off  a  little  further ;  the  J 
when  the  leader  flies  away,  quickly  followed  by  the 
lead  in  this  performance  I  have  not  determined, 
butterflies  are  very  fond  of  resting  on  bare  spots  full 
ever  they  alight,  even  if  on  a  twig,  they  at  once  tnr; 
backs  to  the  sun,  and  open  their  wings  at  right  ai 
concealed  by  the  hind  pair  ;  the  antennte  diverging  at 
When  resting  in  the  shade,  the  wings  are  closely  appro 
by  the  hind  pair,  so  that  the  costal  edges  are  brou 
viewed  from  above,  are  perfectly  straight,  and  spread  i 
being  about  11mm.  apart ;  when  viewed  from  tbe  si 
downward,  but  otherwise  are  straight  and  nearly  coDtii 
walking,  even  on  a  perpendicular  surface,  the  tip  of  tl 
ground  and  the  forelegs  are  used  like  the  others.  \^ 
chrysalis  they  at  once  seek  a  vertical  surface  to  ezpax 
hang,  when  fully  expanded,  so  that  the  costal  edges  of 
and  the  inner  edges  of  the  hindwings  just  touch  the  su 
are  then  held  quite  horizontally  (or  later  are  slightly 
parted,  the  clubs  often  in  actual  contact.  Miss  Garolim 
butterfly  clinging,  toward  sunset,  to  grass  blades  with  d 
experiments  to  Eee  how  soundly  it  f-lept  (Psyche,  v.,  p.  42) 
ing  one.  I  gently  touched  the  grass,  but  the  butterfl 
shook  the  grass,  then  shook  it  less  gently,  but  th( 
Then  I  picked  the  blade  and  carried  it  in  my  hand,  not 
upright,  for  five  blocks  (in  the  city),  and  even  then  it  w 
the  grass,  when  I  crossed  the  street,  that  the  butterfly  av 
shady  place,  resting  as  before.  I  followed,  and  this  timi 
startle  it.  I  did  not  arouse  it  a  third  time,  but  afterward 
the  same  experiment  several  times,  always  with  the  same 
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^  %.£^^^  butterfly  in  ihe  same  position,  more  than  half  way  up  the  grass  blade,  in 
^^io  w'mI  and  with  the  head  np,  the  wings  drooped  to  an  acute,  instead  of  a  right, 
^o^j^  «»li  tlie  body.  It  certainly  sleeps  very  soundly,  and,  when  aroused,  does  not 
i^^^»  ^^*^  a<5tive  as  in  the  middle  of  the  day.  I  have  waked  and  disturbed  one  six 
J  »  ^\^?"^  time  immediately  after  it  had  settled  down  after  a  former  awakening, 
,  J^^  0€^*^  *kJe  last  time,  it  flew  but  ten  steps  or  so,  and  settled  down  as  before.  I 
^^ir^  ^^**it«<J  7  perched  for  the  night  on  grass-blades  within  an  area  of  four 
^T^  ti^JL^^*-  I  have  generally  found  them  on  buffalo  or  herd's  grass,  about  half 
;5^^Vi^^**  *lie  stalk,  but  with  the  head  downward,  the  costal  edges  of  both  wings 
l^^i^\^5^»  *ili©  abdomen  bent  back  to  an  angle  of  136°  with  the  thorax,  the  antenna 
\^^ki^  \^  *or^ard,  parted  at  an  angle  of  about  16°.  Distribution.— This  member 
^^H-^*^^*®Kbanian  fauna  is  widespread,  invading  the  southern  portions  of  the 


^  ^^^^2  ^^^^^'^^  and  extending  to  the'Pacific  coast ;  Its  very  abundance  has  prevented 

w^  ^    i5**^*^tion  in  many  places,  so  that  our  knowledge  of  its  southern  limit  is  not 

^^l\\,^?^^ite.      It  is,  however,  usually  common  in  Maryland  (Uhler)  and  is  even 

*^^  ^^^  ^y     Abbott  with  the  memorandum  **met  with  by  Elliot  on  his  tour  to 

^Xv^  ^^^^tains  "  i.e.,  the  Alleghanies  of  Georgia  ;  although  it  occurs  in  California, 

\  \x^^  ^Uwted  by  Saunders  to  be  found  in  Canada  from  the  Atlantic  to  the  Pacific, 

'^^^  ■  :)r  two  points 

and  Calgary 
8  in  which  it 

^     ,      ^.  .     lamberlin);  it 

^v^^  iiowever,  abundant  enough  in  northern  Illinois  (Worthington) ;  Michigan  (Mich. 

A3^r|^iv.  Afus.,  Harrington),  and  at  Sault  St.  Marie  (Bethune),  and  evi<^ently  must  be 

^L^^:^n«t*^^<2  ^vith  California  through  more  northern  latitudes.    Eastward  it  occurs  in 

r^<^^^  Scotiie^  (Brit.  Mus.,  Jones)  and  Cape  Breton  (Thaxter),  and.  in  the  north,  has 

i>^^^^  ^xlr^ra   »t  Cacouna  (Saunders),  Quebec  (Bowles),  Montreal,  generally  common 

^^^^^^^^l4J}»    Jiiver  Bouge  District  (D'Urban),  and  Ottawa  (Billings,  Fletcher),  and 

^^^^^  ^^r^  £>«^  n  taken  at  Moose  Factory,  James  Bay  (Weir) .  Of  late  years  specimens  that 

^<%^K  ^^x3  47Z^edited  to  this  species  have  been  reported  as  taken  in  Norway.     It  is  found 

^^^^J^^^^"  t"    Jxfew  Gngland  almost  as  abundantly  in  the  White  Mountain  district  as 

5^<^]|«^KN^^-^,        and  is  one  of  our  commonest  species.       Haunts. — It  is  found   most 

^(-^jr0^3 1^-      ip  ^^^  sandv   or  gravelly,  barren  spots,   favourable  to  the  growth  of 

Q^l^vS  ^m.mra.^'      ^s  particularly  common  by  the  sides  of  paths  in  dry  pastures  or  upland 

^^4^'^<4^r^.  Jt  constantly  invades  the  town,  and,  a  fire  itself,  seems  to  delight  in 

^^^^    ^J:m^»~   liottest  places  for  its  gambols.    Near  Quebec,  Mr.  Bowles  finds  it  "  in 

^  V^'Cb^?^^  '^bere  there  are  mossy  spots." 

\^  ^^6»  tiiier    tbis  life-history  will  prove  BuiBciently  convincing  to  all 

^v^i^opt^iri  -^ts  that  the  American  hypophlaewt  is  merely  a  variety  of  our 

^•<m/ci«.      ^^f^laea^^  or  a  distinct  species,  we  do  not  know.      For  our- 

?^lves,  i^r^    &re    satisfied  that  it  in  no  more  than  a  local  race,  and  has 

^^  c\e&r1.3r    xneurked  structural  specific  characters.     Scboyen,  Schneider, 

^^d  olb^r-     ^ofitridinavian  lepidopterists  have  no  hesitation  in  referring 

r^xeir  ^rctiio    £orm  to  americanus,  to  which,  also,  Stuudinger  refers  the 

^txsec*  ^^^  * ^^   -A^murland — Sutschan. 

p.  a.b.  yt^Zli^iug,  Hulst,  »'  Ent.  Amer.,"  ii.,  p.  182  (1886).      FulUola,  Scudd., 
*  *  BO*-^*'  ^^w     l5in.gl.,»'  p.  1002  (1889).— C.  americanut  var.  fulUolus,  nov.  var.     A 
^    ^e*y  ^*   ***  *  *   csommon  species  in  which  the  coppery-red  is  replaced  by  an  equally 
Y%ri*»8  ^^^^^e-w-l^ttt  sooty-yellow  (Hulst). 

^c**^^^i^    ol>serves  that,  in  this  form,  "  the  coppery-red  is  replaced 
^   ^0  ^^^a.lly   glowing,  somewhat  sooty,  yellow,*'  and  suggests  that  it 
••f^^^*"^^^      in  the  American  hypophlaeas,   with  the  ab.  nchnuitii  of 
O^^^itf^^^'tlxciugh  it  appears  to  us  to  be  much  nearer  our  ab.  intermedia^ 
p^    -^^^        ^^     'w^ould  appear  to  be  simply  a  suflfused  form.     Scudder 
O^    lyj^'L^^t^s    that  **it  is,   perhaps,   not  different  from  a  specimen 
fO^  t^^  ^^    Ellsworth,  Maine,  in  1886,  by  Mr.  Carl  Braun,  in  tolerably 
,  Cl^^  condition,  which  is  remarkable  for  having  the  fiery-red  of  the 

^  if  i^"^  s^^^a,o©  uniformly  bleached  to  a  pale  but  glistening  saffron  ;    a 

*  i>^Ae^  trace   of  th^  original  brilliant  colour  is  found  only  on  the  griseous 

-  i^  i,^^^^^^^^   ^^  **^®  'ront  wings  and  at  the  anal  angle  of  the  hind- 
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7-  var. /(sild^nt,  MoLaoh.,  **  Jn.  Hjii&n.        i 
Nth.  Amer.  Lep.,*'  p.  41  (1903). — 2Sxiuii.-29 
also  from  americanu*)  in  the  brillicbzit  coppt 
much  less  fiery  and  more  subdued   and    'w^itl 
(f  ),  so  that  the  colour  might  &lmo8t   be   tern 
spots,  normal  in  number  and  position,    but   sii 
silky  greyish-black  with  grey  fring^e,  the  dark  c 
the  posterior  wings,   the  ground  is  of  tbe  seLOn 
of  the  anterior,    the  pale  submarf^inai    band 
faintest  indications  of  bluish   spots    above   it. 
greyish -orange  (with  the  ordinary  spots),   the   b\ 
oinereous  ;  on  the  latter  wings,  the  dark  dots  ai 
is  also  anly  the  faintest  indication  of  the  red  aul 
(two  <f  ,  one  ?  )  from  lat.  81°  45'  (McTiaohian^. 

McLachlaD  adds  that  he  was  at  first  incl 
variety  as  a  form  of  americanusy  but  the  pOi 
than  in  any  examples  he  had  seen  of  that  i\ 
much  so  as  in  ordinary  phlaeas.  The  comi 
species  can  scarcely  be  doubted.  No  apecL 
these  high  latitudes,  but  (Xvyn'a  reniformis  < 
and  in  all  probability  serves  as  the  foodplem 

The  central  and  eastern  Asii 

The  variation  of  the  eastern  forms  combi 
south  of  Europe,  often  in  a  greatly  enhanced  £ 
This  variation  has  already  been  re/erred  to 
quote  Weismann's  remarks  on  the  eastern  exs 
Speaking  of  examples  taken  in  S^hol,  in  Tarta 
are  larger  than  those  found  in  Europe,  for 
82mm.,  further,  the  shining  coppery- tawny  of 
often  very  bright  and  inclined  to  reddish  ;  the 
also  very  large,  have  their  edges  of  a  yeJJowfsh 
brown  of  the  hindwings  above  is  very  deep,  whil 
wings  are  of  a  clear  ashy,  with  the  spots  mon 
larger,  and  of  a  deeper  black ;  one  also  n 
spots  are  surrounded  by  an  edging  of  a  paier  a 
colour  of  the  wings ;  the  wavy  "  briquets  "  Jine,  co 
tawny  band  of  the  upperside,  is  much  wider  tbaia 
mens,  more  strongly  developed,  and  of  a  brig 
Baker  notes  {in  lilt.)  that  two  specimens  in  h 
Turkestan  are  "  the  largest  he  has  seen,  both  bright 
suffused  ;  the  hindwings  with  broad  red  bands 
of  blue  spots ;  beneath,  the  hindwings  are  very  ^ 
with  small  distinct  black  points."  Pryer,  in  hit 
species  in  Japan,  says  (Hhop.  Nihonicay  p.  IS) 
greatly  in  size  and  coloration,  according  ix)  the  t 
it  emerges  in  the  imaginal  state,  early  spring  fo 
and  brightly  coloured,  often  with  a  row  of  blue  spots  i 
margin  of  the  hindwing,  but,  as  the  temperature  increa 
become  larger  and  darker,  until  they  reach  a  size  neaj 
English  specimens.  During  the  hot  months,  the  J"  t 
black,  and  this  continues  until  the  last  brood  in 
difference  of  20  miles  is,  however,  sufficient  to  account 
coloured  ^  s  occurring  in  one  locality,  and  black  ^sh 
some  years  ago,  in  November,  I  collected  the  smaJi  Jigi 
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»^  ^oa\ii  ^^^'^^^ood^  of  Yokohama,  and  the  next  day  took  black  ^ys 

tTOT^a  ^o^hin  \^''''^**^\^  ^  ™'^®^  ^'^^"^  Yokohama,  whilst,  by  working 

^^^T^  V^   be  les.  o^"^/  *^®  ""^'t*"'  ^^^^'^^^  Kadzusa,   I  found  the  dark 

*>y  til©    pale  fo  J;  M  ^5°*'  '''',*'^  **  Kanosan,  they  were  entirely  replaced 

I>I>.   QO-90^  tho??"  u    ^^®  observes  (Proc.  Sth.  Land,  Ent.  6W.,  1900, 

I>5actica.lj^  i°?L.  **^®  «P"?g  broods  of  p/eZa^as  in  Japan  and  Britain  are 

*li©  ^^'•ex^f  '  «  nf '^^^^  on  the  upperside,  but,  on  the  underside  of 

si^ots  «i^^,3^^V      J^^P^^ese  specimens,  the  white  rings  round  the 

-Ovo  o^  ^.™ost  pronounced,  and  the  blotches  on  the  hindmargins  are 

^ersid«nMK    il'^l^*^  ""^^^^^  a«  i^  tl^e  British  examples;  on 

^  black  «Lf     ^'''l'''?^  *^^  ^^'"''''^  ^^^"^  is  of  a  silvery-brown, 

red  UnT/  ^^^^"^  ""'^^  ^^'^  *'®  ™^^®  pronounced;  the  colour 

«r  foSrtL^'i\'^^.'*'-^^^^  ....     In  the  black 

simn^  nnf    ""^.u  ^°^   '?  '""''^  widened  and  very  brilliant." 

-  =^,   £?h    •      ^?  *^*K  '"^   ^^P^'   "  ^*   ^«    *^°   extremely   variable 

^picaJ  fnr,""   ^'^^'  ''°^''''^'  ^''^   markings  ;    during   the  summer 

^occnr  fh      ^^^  way  entirely  to  var.  ^Z^i«,  a  few  intermediate 

^f  o   i^'    .    specimens  darker  m  some  localities  than  in  others-  the 

St  and  darkest  I  found  at  Nagasaki,  in  July  "  (Proc.  ^ool  to  w! 

<=«xxx  W£;  fh^'   ^   ^''  T*"^  '^"^^'^i  l.^^""*-  ^^/^''"'^^^  "-  p.  899)  the  insect  as 
^nx^,on  throughout  Japan  and  Corea;  and  adds  that  he  -  met  with 

r^  ^aj^^e  bright  form   var.  chinensis,  Feld.,  at  Ningpo,and  received  the 

_^^  form  from  Kiukiang,  together  with  the  dark  {eUus)  form.      The 
^ies     was    not    met  with    in    western  China."      At  Wei-hai-wei, 
^^.   ITletefaer  observes  that  the  insect  is  triple- brooded,  and  that  **  the 
^iroens  vary  much  according  to  the  time  of  year.     Many  examples 
l&rfre,    and  comparatively  light   coloured,    and   could   hardly   be 
^.rated  from  large  British  specimens.     Those  taken  in  the  spring 
^iril)  are  much  more  typical  (i,e,,  the  copper  colour  is  paler)  than  the 
erality  of  Asiatic  specimens ;  those  taken  in  June  are  srnall  and 
ch     suffused  with   black,  whilst  those  captured  in  September  are 
ge  and  dark."        He  says  that  they  are  all  referable  to  var.  cfimemis 
Id.,  and   the   two  later  broods  fall  under  var.  eleua,  Fb.,  and  that  he 
s  seen  none  so  black  as  those  he  had  taken  in  Japan  (summer  brood) 
which   the  copper  is  almost  wholly  concealed  by  black  scales  (Fiit 
.xiv.,  p.  156).      He  further  adds  that,  '•at  Chifu,  the  spring  specimens 
e  quite  typical,  but  that  summer  and  autumn  examples  are  darker 
^Ctjd  fall  under  the  head  of  var.  eleus,  although  they  are  not  nearly  so 
^^rlj  »i9  ^PlUe  of   the  Japanese  summer  brood."     The  foUowing  are  the 
'  ■  ^7^tic  forms  ; 

^^^nica.^  Buhl,  **  Pal.  Gross. -Schmett.,'*  p.  747  (1896);  Tutt  «'Rrit 
'^     ^1896)  .—An  intermediate  race  between  the  typical  form  and  var' 
'^ide  only  slightly  darkened ;  the  underside  very  pale.  Tura  (Buhl)' 

^  Ts  description,  one  would  conclude  that  this  was  a  local 
^  an  aberration,  diflfering,  not  only  in  the  tint  of  the 
^    but  also  in  the  character  of  the  underside. 

\\     U\     %    /^    ^^^.^^fl»  Grum-Grsh.,  "Rom.  M6m.,"iv.,  p.  366(1890):  Riihl   "Pal 

^^I^  ^l  /(  ^0^       y^  hiatal  is  found  everywhere  in  the  Pamirs,  but  not  beyond  4000ft 

^\\  ^\1i.    7/^^^y'*  ^^  August,    the  second  generation  is  on  the  wing,  this,  however 

'*(yt^  ^^^  ***  *'^"*»  because,  although  "  supra  nigricans.''  it  is  not "  caudata  '• 

Vi^i0<^^'  ^  '■ecoUect,  it  is  a  transition  to  the  form  of  phlaeas  from  Bokhara 

^y^i^^'t^^   »s  oxiana,  Gr.-Gr.,  and  which  diflfers  from  the  type  (1)  by  the 

^  V^i^*^*^^  ^'  the  wings  of  the  ^  s  above ;  (2)  by  the  very  pale  coloration 
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Kabadian   in  midllty (I 


of  (he  whole  undersariaoe  of  the  hindwings. 
Grsbimailo). 

Biihl  notes  the  J"  as  ^*  very  dark  above,  the  underside  of  hindviiii 

very  pale,  not  tailed." 

7.  var.  comedarum^  Qrum-Orsh.,  *'Bom.  M^m./'  iv.,  p.  305(1880);  BoTk? 
»•  Pal.  GroBS-Sohmett.,"  p.  747  (1896) ;  Tutt,  "  Brit.  Butts.,"  p.  1M(1896).-^ 
form  which  I  have  reported  from  the  southeast  of  the  Kounjout  mouDtaini,apiiroe 
the  var.  oxiana  very  closely.    Unfortunately  I  have  only  a  single  ?  ,ODwbis 
difficult  to  establish  a  new  variety.     Its  distinctive  characters  are:  (l|Tbe 
example  of  phlaeat  in  my  collection  is  Slmm.,  whilst  the  fonnwbieh 
describe  is  36mm.     (2)  The  coloration  above  is  very  pale.      (3)  The 
the  underside  is  paler  than  in  oxiana,  all  the  spots  are  very  large  and  parV 
strongly  developed  on  the  hindwings.    In  case  this  form  should  be  foand 
I  propose  to  call  it  comedarum.    Taken  on  the  Ck>l  Belk,  at  14O00f(.  ele 
mid- July  (Grum-Orshimailo). 

8.  var.  c/iin^vMM,  Feld.,  ^'Yerh.  Zooi.-Bot.  Ges.  Wien.,"  xii.,p.48^ 
Leech,   '*  Butts,  of  China,''   ii.,  p.   899  (1898-4);   Fletcher,  "Entom.  -^ 
p.    166    (1891);    Riihl,    "  Pal.    Gross-Schmett.,"    pp.    218,    747  (1896;;  ' 
Shanghai.      This    dififeis    from    European    and    western    Asiatic  ex 
its  greater  size ;  much  larger  spots  on  the  forewings;  narrower  margii 
the  upperside  of  the  hind  wings ;    large  conspicuous  spots    on  tb« 
Described  from  a  single  ?  (Felder). 

Leech  says  {Hutu,  of  Chma,  ii.,  p.  899)  that  this  insect.  &V 

typical  specimens  in  its  larger  size,  much  broader  spots  o^  ^' 

wings,  narrower  marginal  band  on  the  upperside  of  the  ^^ 

and  larger,  more  distinct  spots  on  the  underside.     He         _ 

met  with  this  form  in  the  Snowy  Valley  at  Ningpo,  t\x^^^^^" 

being  much  larger  than  any  others  in  his  collection  ;   lie  %i\eo  t^t^ 

the  same  form  from  Kiukiang,  together  with  the  d&rW      1^1  ..^\  «. 

See  also  Fletcher's  remarks  {antea,  p.  849).  ^       *' 

The  Indian  forms. 

Nic^ville  says  (Butts,  of  India,  p.  817) :    **  There   ia  rto  doub 
the  local  races  of  this  species  (in  India)  are  tbe  immed/ate  effect 
different  climates  in  which  they  live  ;   the  darkest  forro,  tiyneus 
where  the  rainfall  is  heaviest,  and  the  vegetation  coxiBequentb 
luxuriant,  atytjianus  and  baralacha  inhabiting  far  more  i3a.rren  an' 
less  regions.     It  is  also  certain  that  an  absolutely  complete    srrc 
of  forms  between  all  the  Indian  races,  at  any  rate,  could   be 
were  sufficient  material  available,  but  this  does  no\^  prevent  t\: 
races  being  distinct  and  capable  of  discrimination.   a»t  IVieir  re; 
headquarters."     The  following  are  the  original  description  a 
the  Indian  forms :  ^  * 

a.  var.  timeus.  Gram.,  "Pap.  Ex.,*'  ii.,  p.  137,  pi.  clxxxvi      fi«»o 
Moore,  *'  Proc.  Zool.  Soc.  Lond.,"  1865,  p.  606  (1866)  ;   :Butl    "  *»^Sl,r'' 
Lond.,"  1886,  p.  368  (1886) ;   Nic^v.,  *»  Butts.  India,'»  iii.,    ^'  aiK^i'  ' 
206  (1890).     Timaeus,  Doh.,  "  Journ.  As.  Soc.  Beng.,'»  W.,  pt'.  2  i4r 

The  red  colour  on  the  upperside  of  the  wings,  and  the  dirty-yello^* 
of  the  underside  of  the  forewings,  are  shining,  exactly  aa  tha,t  of  JP     ^!^^ 
P.  phlaeas,  there  being  much  resemblance  between  th.e   laat-na    '«2i*^^ 
figure.   It  belongs,  like  the  others,  to  the  **  Argus  "  group  (-PaT>ilio^KS  ^' 
It  was  taken  in  Smyrna  (Cramer).  -fiebexx 


It  is  remarkable  that  this  name  was  first  given  to  a.  v 
form  occurring  in  Smyrna,  which  becomes  ^BiCia.!  \  T^^ 
figures  of  Cramer  must  be  consulted,  as  well  a.8  biis  desc  "  #••  ^ 
idea  of  the  form  described.  Cramer's  figures  a»re  criid^  K*^ 
wings  are  deeply  suffused  along  the  inner    ma»r&'  w 

extending  up  to,  and  largely  including,  the  diacal  Br>  V^*     ^ 
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^^ad  tVircDUghtK^^**^'    ^^^  copper,  therefore,  runs  as  a  longitudinal 

^^^  ^\^c».l  ^11  ?®  ^^^^^  ^^^  ^  ^^^^  marginal  band,  extending  beyond 

c^>^t,^x  \>^xid      rf^^^^ards  between  the  eubmarginal  row  of  spots  and 

^itii   a,  row  nf  *       hind  wings  have  a  characteristic  red  marginal  band, 

*iie  ^orewin^  ^"^^*  ^^^®  ^^^  *°^  ^^^^  ^^^'     The  underside  of 

of    tile  hinA^-  °^°S^e.red,  with  the  black  spots  surrounded  by  white; 

*>a,ri<i  a,ti^  ? «  °^®  ?®®P  f?^y-brown,  with  a  wide  red-brown  marginal 

^^^-^^"^^t^^ii^T  ^-^^^e^aarginal  line,  the  spots  practicaUy  nil,  a  fine 

-^^^^  ^jZ\^  !.u      '^^'^^^  the  middle  of  wing  and  the  marginal  band. 

-^--        ••      ^  ?K?^7^«  (^"«<«-    «/    ^ndia,    iii.,    pp.    816-6)   that   Cramer 

_^^  tnis  form  from  Smyrna,  in   Asia    Minor ;   that   there  are 
specimens    of    it   from   Persia    in    the  Indian   Museum, 


ide     f  .*^  '  *  »  i-mns.-i-7ms.     ^  ,  larger  than  the  typical  form ; 
V  ov°  1  .j^^^°€r  very  much  darker,  the  coppery  colour  ahnost 
;  ^yerlaid  with  blackish ;    the  black  spots  larger ;    otherwise  ae 
cj'pical  form.      ?  ,  larger ;  upperside  of  forewing  with  the  lower 
area  thickly  overlaid  with  blackish  scales,  having  the  apical  and 
portions  alone  of  the  coppery  ground  colour  quite  clear.      Hind- 
with  the  discal  blue  spots  often  very  large  and  prominent,  other- 
as  in  the  typical  form."     He  also  says  that  Colonel  Lang  notes 
"  tiiis  species  has  a  wide  distribution  in  the  northwest  Himalayas; 
^noo    in  the  outward  ranges,  Kasauli,  etc.,    appearing  here  and 
^   up  to  Upper  Kunawar,  in  very  various  climates.      It,   however, 
^jpears  in  certain  gaps,  as  it  were,  which  are  occupied  by  C,  pavana.'* 
>iejr    notes  that  Major  Yerbury  found  it  common  at  Murree,   and 
^  ttke  hills  in  Tbundiani  in  August  and  September,  and  adds  that 
n^td.ft   appears  to  be  a  tolerably  constant  form,  resembling,  on  the 
erside,   stygianus  from  Kandahar,  but  from  this,  the  darker  colour 
^   red    band  on   the  underside  of  the  hind  wing  at  once  separate  it." 
^ler  records  also  timeus  from  Kandahar;  Lang  reports  it  as  common 
ISaini  Tal  at  55O0ft.  to  7000ft.,  and  Doherty  remarks  of  Kumaon 
^cimens  that,  *•  comparing  the  prehensores  of  my  specimens  oftiwem 
Wi  those  figfured  by  Dr.  White,  I  should  suppose  the  species  distinct 
<^xn  the   European  phlaeas;*'  he  also  met  with  it  at  Naini  Tal  at 
-^^iiween  6000f  t.  and  7000ft.  above  Garbyan,  and  at  Kalapani,  northeast 
^j^umaon,  from  llOOOft.- 15000ft. 


ji/^y^aniis,  Butl.,  "  Proc.  Zool.  Soc.  Lond.,"  p.  408,  pi.  mix.   fi^   5 
^/^  -i^aiT.    Nat.  Hist.,"   5th   ser.,  ix.,  p.  208  (1882) ;   Nic^v.,  "  Butta 


_^^  316   (1890). —  dr ,  smoky-brown;  the  primaries  in  certain  lighite 

^;:^pper  ;    spotted  with  black  as  in  C.  timeits  (?  eleiia,  Fabr.) ;    two 

/>^/   '^r^'*^  beyonci  the  interrupted  black  discal  series ;  the  hiodwings  with 

'^  -^  ^ted,  deep,  reddish-orange  band  on  a  black  ground  near  the  outer 

m^.^    :&  series  of  four  or  five  pale  blue  hastate  spots,  and  above  these  again 

^  ^     ^  the  cell,  two  black  dots ;  a  black  dash  at  the  end  of  the  cell ;  fringes 

"    ^^     ^Ddy  blackish.     Wings  below,  very  like  C.  timeiis,  but  considerably 

---ginal  black  spots  of  primaries  less  distinctly  white-bordered  *  the 

^argin  of  prinutries,  and  the  ground  colour  of  the  secondaries,  Veiy 

mse  of  wings  lin.  41in.    The  ?  larger  than  the  J  ;  the  primaries^ 

ird  of  the  cell,  and  the  subapical  area,  bright  orange;  the  black 

rwise  similar ;   below  slightly  yellower  in  tint  all  over,  so  that  the 

tbe  secondaries  has  a  pale  brownish,  rather  than  greyish,  hue  • 

J  in.  51in.     Common  in  April  and  May,  abundant  in  June.     This 

ably  larger  than  C.  jihlaeaa,  and  has  the  costal  margin  of  the 

4r^«tJer). 
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In  1882,  Butler  observed  that  '*  an  examination  of  41  ex&mp 
obtained  at  Kandahar,  in  October,  has  shown  that  the  form  cannot 
specifically  separated  from  C.  phlaeas.  Leech  observes  (Butts.  ofCfa 
ii.,  p.  899)  that  stygianuHy  ButL,  as  wellas  timem,  Cram.,  are  both  refen 
to  the  form  of  phlaeas  known  in  E  urope  as  var.  eleus,  Fab.  Besides  ot 
details,  stygianus  is  not  *' tailed,"  and  has  a  row  of  blue  spots  bordei 
the  orange  oater- marginal  band  of  the  hindwing,  the  fonnerbeu 
marked  character  of  eleus,  the  latter  not  noticed  in  that  form.  Swir 
also  notes  {Tram.  Ent.  Soc.  LoruL,  1886,  p.  340)  that,  **  with  a 
series,  containing  the  typical  forms  of  pJdaeas,  Linn.,  timm^  Ct 
and  stygianuSf  Batl.,  it  is  absolutely  impossible  to  separate  t 
Quetta,  September;  Kandahar,  October  to  January."  Nic^ville, 
ever,  writes  {Butts,  of  Indiay  p.  816):  "In  the  Indian  Museum, Calc 
are  a  pair  of  this  species,  taken  by  me  at  Darcha,  in  Lahoul,  in 
1879.  Roberts  found  it  common  at  Kandahar  in  April  and 
abundant  in  June.  In  my  collection  are  many  specimens  of 
sexes — from  Quetta  (September)  and  Kandahar  (October  and  Noyer 
taken  by  Swinhoe ;  from  Bushire,  in  Persia,  taken  in  April; 
Astor,  7700ft.,  taken  in  September  by  Biddulph,  and  from  Pangi, 
by  Ellis,  in  October.  All  these  examples  are  larger  than  t 
phlaeasy  the  ^  on  the  upperside  of  the  forewing  darker,  and  the 
side  of  both  wings  paler.  They  are  smaller  than  the  local 
timeus,  the  ^  on  the  upperside  of  the  forewing  brighter,  in 
bright  orange  rather  than  coppery.  If  the  local  races  of  phl<ua^ 
be  discriminated  by  separate  names,  styyianus  appears  to  me  to  < 
to  be  so  separated,  as  much  as  timem  or  baralacha,  though  the  d< 
himself  has  failed  to  find  characters  of  sufficient  specific  value  tc 
him  to  keep  it  distinct  from  phlaeas.** 

y.  var.  baralaehaf  Moore,  "  Joum.  As.  Soc.  Beng.,"  liii.,  pt.  2,  p.  25 
Nic^ville,  "  Butts,  of  India,"  iii..  p.  317  (1890).— Expanse,  l-37inB.     9  .  Dif 
specimens  of  the  same  sex  of  phlaeas  var.  stygiarms^  Butl.,  taken  in  the  neig 
country  of  Liahoul.    Upperside  of  forewing  golden-yellow,  with  a  blackish 
spot  in  the  middle  of  the  cell,  a  larger  spot  at  its  end ;   three  oblique 
spots,  and  three  lower  discal  spots,  the  lowest  spot  being  the  longest  an( 
from  the  three  suhapical  spots,  some  black  speckles  proceed  to  the  dl» 
spot;    the  costal  edge  is  very  narrowly   bordered  with  brown,    and  th« 
margin  has  a  narrow  macular  brown  border  of  half  the  width  of  that  of  t 
mentioned  species.    Hindwing  golden  greyish-brown,  with  a  broad,  pale 
marginal  band,  which  is  very  slightly  indented  with  black  at  the  end  of 
on  its  outer  border,  and,  on  the  inner  border,  by  a  row  of  indistinct  blac 
surmounted  by  blue-grey  scales,  above  which  is  a  discal  row  of  five  or  si 
black  spots,  cind  also  a  black  lunule  at  the  end  of  the  cell.     The  underside 
colour  to  that  of  the  above  species ;   forewing  with  the  spots  as  on  the 
but  pale  bordered,  also  a  spot  at  the  base  of  the  cell,  two  small  spots  o] 
above  the  discal  series,  and  three  linear  spots  on  the  exterior  margin  above 
these  latter  spots  being  nearer  the  margin,  hindwing  with  less  defined,  ret 
marginal  band,  the  discal  and  other  spots  also  comparatively  larger. 
Pass,  16060ft.,  Ladak,  taken  July,  1879,  by  de  Nic^ville  (Moore). 

Nic^ville  observes  {Butts,  of  India,  iii.,  p.  317)  that  "the 
only  known  specimen)  of  this  local  race  is  in  the  Indian 
Calcutta,  it  is  of  large  size,  true  expanse  l*6ins.  {i.e.,  measi 
apex  of  forewing  to  centre  of   thorax  and  doubling  the  i 
coloration  a  little  paler  than  in  the  same  sex  of  stygianus, 
spots  on  the  upperside  of  the  forewing  larger,  and  the  costal 
borders  narrower." 
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African  forms. 

_     The  species  is  common   throughoat   northern   Africa,  where  its 
afferent  forms  of   variation   are  essentially  the   same  as  those  of 

»outhern  Europe,  and  must  be  considered  therewith.      Two  African 

^^orrns  appear  to  have  been  described,  viz, : — 

•  *  rwr  ^-  ^*^-  Phlaeoidet,  Staud.,  "  Cat.,"  3rd  ed.,  p.  74  (1901).    PhUasvai.,  Baker, 
-irans.  Ent.  8oc.  Lond.."  p.  200  (1891).— Alia  poaterioribus  subtus  fascia  anti- 
■Marfi^inali  dUutiore  (cinerea)  distincta.     Madeira  (Staudinger). 

Baker  states  (Tr.  Ent.  Soc,  Lond.,  1891,  p.  200)  that,  in  Madeira, 

*  the  species  is  common ;  the  usual  form  of  the  species  very  dark, 

both  the  wings  being  suflfused  all  over  with  very  dark  scales.     Paler 

®P®cimens  are  evidently  rare,  the  ordinary  ones  being  certainly  darker 

tnan    var.   eleus,      I  have  before  me  specimens  from    almost   every 

country  where  it  obtains,  but,  with  the  exception  of  one  extraordinary 

and  almost  black  eleus  from  Broussa,  none  are  as  dark  as  the  Madeira 

^^s^cts."     He  adds  {in  litt,):  "  I  have  about  twenty  Madeiran  specimens, 

^ne  majority  of  which  are  the  form  phlaeoides,  Staud.,  and,  to  my  mind, 

^t  is  the  finest  form,  though  not  the  largest;  they  are  deep- red  copper, 

strongly  suffused  with  bronzy-brown,  with  large  dark  spots,  very  broad 

termen,  and  secondaries  with  the  red  border  narrow,  the  spots  below 

on   secondaries  obsolete,  their  place  being  taken  by  a  dark  suffused 

band.    Two  of  the  examples  are  almost  like  typical  English  specimens 

as  to  their  upperside,  all  the  Madeiran  specimens,  therefore,  not  beiug 

of  the  dark  form.      They  all  came  from  the  hills,  and  were,  no  doubt, 

all  taken  before  mid- July." 

/3.  var.  pseudophlaeat,  Luoas,  '•  Ann.  Ent.  Soc.  Fr.,"  p.  499  (1866) ;  Auriv., 
"  Bbop.  ^thiop.,''  p.  382  (1898).— This  species  {phlaea$)  also  inhabits  Abyssinia, 
but  the  specimens  coming  from  this  part  of  Africa  are  very  remarkable  on  account 
of  the  pale  tint  of  the  wings  above  and  beneath,  and  are  so  far  distinctly  modified 
bj  climatic  influences  as  to  form  an  excessively  curious  variety.  This  yariety, 
^hicb  might  even  form  a  distinct  species  near  C.  phlaeas,  is  distinguished  by  its 
constantly  pale  ground  colour,  by  the  hollowing  of  the  outer  border  whidi  is 
Boarcely  jmarked,  and  by  the  anal  angle  which  terminates  in  a  very  prolonged  tail, 
and  for  it  I  propose  the  name  of  pMeudophlaea*. 

Variation  of  the  western  formb. 

Oiir  -western  (European  and  North  African)  phlaeas  are  subject  to 
considerable  variation  in   size,   colour,   markings  of  the  forewings, 
luarking^a  of  the  hindwings,  etc.       In  size,  specimens  vary  from  about 
18mni.    to  88mm.,  in  wing  expanse,  both  these  measurements  being 
extreme  in  opposite  directions.       Pfitzner  records  a  <?  only  20mm.  in 
expanse,  taken  in  the  Sprottauer  Haide,  August,  1898,  whilst  Hill  notes 
one  taken  at  Sandy,  in  Bedfordshire,  21-9mm.  in  expanse,  the  same  size 
as  the  smallest  noted  by  Prohawk  (antea,  p.  341).     Those  examples 
under  22mm.,  however,  we  should  consider  very  small  and  suggest 
for  them  the  name  ab.  winor,  n.  ab.;  those  above  82mm.  are  ab- 
normally large,  and  might  be  termed  ab.  major,  n.  ab.    In  ground  colour 
there  are  several  shades.     The  well-known  white  form,  ab.  alba,  has 
long  been  erroneously  called  sckmiMi;    the  brassy-coloured   form  is 
known  as  intermedia ;  the  clear  copper  or  golden-red  is  the  typical  phlaeas; 
whilst  it  is  suggested  that  the  intense  bright  fiery-red  form  should 
\ye  known  as  isrnita,  n.  ab.     AU  ^^^s®  various  colour  forms  may  be, 
themselves,  subject  to  various  modifications  of  markings,  both  in  the 
fore-  and  hmdwingj.,  and  necessitate  a  combination  of  two  aberrational 
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names  to  distinguish  them.  Speiser 
smaller  albinistic  patches  oxi  the  -wing 
similar  pathological  aberrations,  in  v 
fails,  have  been  recorded  in  Gritain 
etc.  We  do  not  consider  ab.  a  Ida  o] 
aberrations,  in  thp  sense  of  those  prea 
an  otherwise  normal  wing.  We  have 
our  consideration  of  the  forms  alba  an 
on  apparently  really  pathological  examj 

(1)  A  (f  taken  August,  1904,   at   Tintern 
forewing  pallid,  the  pale  area  forming  an  irr^ 
of  inner  margin,  the  copper  ooloar  being  moi 
border ;  the  hindwing  also,  on  that  side,  has 
marginal  band  (J.  F.  Bird,  in  litt.). 

(2)  A  grey  and  straw-coloared  s  ,  having  c 
the  wings  very  shiny  and  somewhat  iridescec 
portions  of  one  or  more  wings  pallid  or  bleached 

(3)  An  aberration  with  the  costal  margin  oi 
of  the  right  forewing,  and  the  marginal  band  Oi 
margin  of  the  left  forewing  normal.  It  is,  then 
except  this  one  margin,  and  has  a  very  carious  6 
embankment  at  Hartlepool  (Bobson). 

(4)  A  specimen  with  four  orange  spots  on  foi 
hind  wings  (Harper,  Ent.,  xxviii.,  p.  360). 

(5)  A  pale  fawn-coloured  aberration,  taken 
(Edmunds,  Ent.  Mo.  Mag.^  ii.,  p.  236). 

(6)  A  specimen  taken  near  Carlisle,  in  1899, 
the  ri^ht  forewing  (F.  H.  Day,  Victoria  County  Hi 

(7)  A  specimen  with  a  white  silvery  blotch  on 
Qosport,  on  August  I6th,  1892  (Mackett,  EnL^  xxv. 

(8)  A  partly  silvery  specimen  taken  at  Beni 
recorded  (Battley). 

(9)  An  example  with  one  of  the  hindwings  whit 

(10)  A  specimen  bleached  to  a  straw-oolour  ap 
near  Favour  Boyal,  co.  Tyrone.  Another  with  onlj 
the  rest  of  the  insect  being  normal  (Kane,  EnL,  xx\ 

(11)  An  aberration  with  the  outer  portion  of  tl: 
wing  bleached,  and  almost  white,  the  base  and  di 
the  hindwings  normally  coloured,  and  of  tbe  eot 
collection  [Mosley,  Van.  of  Brit.  Lep.^  p.  11  (1896).J 

(12)  A  specimen  with  the  coppery  scaling  brol 
(Webb,  Ent.,  xxi.,  p.  133). 

(13)  A  bred  example  with  one  wing  oream-coloi 
eolour  (PeyerimhofF,  Cat.  Lep.  AU.,  p.  23). 

(14)  An  abnormal  specimen  with  the  left  inferior 
Proc.  Sth.  Lond.  Ent.  Soc,  1890,  p.  44). 

(15)  An  example  taken  at  Beckenham,  August,  U 
almost  white  (Buckstone,  Proc.  Sth,  Lond.  Ent.  Soc.,  1 

(16)  A  pale  creamy  patch  on  the  left  forewing  towa 
part  of  the  transverse  submarginal  row  of  spots.  Taker 
bleau  Forest  (Tutt  collection). 

(17)  A  specimen  from  the  river  Miilso  has  a  lig. 
distinctly  defined  on  both  forewings  (Schneider,  Tromtii 

The  following  (among  many  other)  bizari 
forms  have  been  recorded  by  various  lepidopterii 

(1|  An  aberration,  taken  at  Doncaster,  September 
normal,  except  that  the  hindmarginal  band  of  the  hind^ 
usual,  but  on  the  underside  of  the  same  wing  there  is  a 
the  forewing,  i.e.,  with  black  spots  on  a  tawny  ground  {Ck 

(2)  An  aberration  with  ocellus  on  underside  oi  left . 
marginal  ocelli  on  the  underside  of  anterior  wings.  Capt 
1881  (South). 
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^*^  a.  ^Xsi^^S't*^*  "^P*""? '"  *¥  "•«  "'  ^'8*"'  '"^  »  8°»"  P»*«A  of  copper 


"^^Aoxi. 


y>T^^ 


"^^    ai>ot  «».  sV'' — 111  J      .1         r«Pr"»    ••  »*"»"  pawn  oi  copper 

^    PateHi^     ^i  ^^  !^®  underside.     This   gave  me  the  idea  of  a  olumsy 

-a  ba.s^  to  Txterl]!^'^^® .    /'o  ®„"^^*  hindwing  marked  by  red  dashes  running 
^^_    (^)     T^V^^^?;  f'^^^^^iS^^- Brooklyn  Ent.8oc,Ai.,p^  8).] 
^^^^^itx^g^  ^^^^  examples,  the  spots  or  markings  quite  different  on  the  two 

*n  each  case.    Enth,  September,  1899  (Sabine.  Ent.,  xxxii..  p.  284). 

^     -.*  Variation  in  colour  of  markings. 

tXxi  JJL'l'i!*^'"*'  ?-il^-     P^^^^  var.,  Hb.,  "Eur.  Schmett.."  fics.  736-7  (eirc 

^^6^7^37)  ?he'ul?lH  "^f '  r*?;,'"  ?'  "^"^  ^-  «  (iW-Hil'n'er 
-  rdinaLrv^  r,;!/^^®"^^?  *'\'^  underside  of  an  example  of  phlaecis,  in  which 
bntTK  "^"^^y.K^ound  colour  of  the  fore-  and  hindwings  is  coppery,  as  in 
«:  ;     the  u«SS'«*^^'  *^'  '°'"^^u«^  is  blackish-grey,  rather  darkKw^S 
t  the   uSna?  /^J*  *"*  P^'Tf'^V  but  white;  whUst  the  hindwings  have  the 
'1  ar^^  t^/"''  r'*«  whitish-the   basal,    central,   and  narrow  outer- 
The  uiiaJrfi?'"*^  •''''Pr'  hindmarginal  band  alone  being  of  the  normal 
d winffa    «fJ  li®  '?  ^'"''^*''  *H  *^!  ^f^^^dark  parts  are  pale  grey,  whilst  on 
OODD^r  Kin!j  ***«5^*'t?  V  P*^®»  toUowed  by  a  greyish  band,  then  by  the 
w^per  band,  and  lastly  by  a  narrow,  grey,  outer-marginal  edffinir      This 
^s,    no  doubt,  that  which  Humphreys  and  Westwood   have  figurS  (BHt 
^*-  ^'E'^*"-*  fi«-  8).  but  they  have  made  the  copper  colour  bright  yellow  and 
»>         j/^    of  the  wings  (including  the  spote)  white.     Barrett  refers  to  this  figure 
**-     ^r%t,  Xsles,  i.yp.  63). 

-*- 1  is  aznAzing  that  almost  all  authors,  including  Staudinger  (Cat., 

ed.,    p.     9),    have  referred  Hubner's  figures  to  Hchmidtii^  Gerh/, 

V>iniiig'    tJbiem  with   Esper's  figure  as  the  latter  form.     The  form 

^ed  is,  in  fact,  exactly  the  converse,  for,  whereas  in  Esper's  figure 

ground  colour  is  changed  to  white,  and  the  black  spots  are  normal, 

^  liibner's   figrure  the  spots  are  changed  to  white,  and  the  ground 

ur  i-s  normal.      Sepp  copied  Hiibner's  figure  in  the  frontispiece  of 

Beach.  Ned,  Ins.,  vol.  v.,  but  the  colouring  is  somewhat  different. 

/3.   »b.  toebbi,  n.  ab.— The  coppery  parts  normal ;  the  spots  on  forewing8  sooty  • 
other   (Murts  replaced  by  creamy-drab.      [This  appears  to  be.   in  spite  of  the 
^renoe  in  the  choice  of  colour  terms,  the  specimen  described  by  Barrett  (Leo 
^  «.  I«l«8,  i.,  p.  63)  as  having  the  coppery  parte  normal ;  the  spots  of  the  forewinM 
faint  lead-colour  ;  the  usually  black  margins  and  hindwings  pale  yellow.] 

^.  9.h,  infuscata,  n .  ab.— The  coppery  parts  replaced  by  pale  creainy-drab  •  the 
ta  and  borders  of  forewings  sooty ;  the  hindwings  darker  drab. 

One    supposes    that   the  two   last  named  examples  described   by 

.'^sley  IVars.  of  I3Ht.  Up.,  p.  11  (1896)]  from  the  **  Webb  "  collection 

i\ght  almost  be    referred  to  the  pathological  group.      He  describes 

A^)im  fA'aniple    ^    having  **  the  coppery  parts  normal;    the  spots 

a/  /t^e     hindwings  and   margins  of  forewings  drab,*'   which 

1  I  '  /i '       It  ^^^^^^  '^®  limits  of  ab.  webhi, 

I    tr  Variation  in  obound  coloub. 

^      ^       n.    ab.    Schmidtii,    Snell.,     "  De     Vlind.,"     p.    64     a867^  • 
/i^/*   2nd    ed.,    p.    9    (1871);    Lang,    "Butts,    of    Europe"     n 

/V'^«-    1     (IQ^)'    K*'^®'    "^"'-    Botte.."   p.   31   (1885);    Barrt 
//     ^^t^r   i-»   p.   62.    Pl-   «-t   fig-   2a  (1893);    Riihl,    -Pal.    Gross' 
r,''    >*^418.    747    ri895^:    Tutt.  "Brit.  Batts.,"  d.  l.«»a  /iftQA\.    rM..C^ 
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DEEN :    Pitcaple    (Beid).      Berks  :      Stre&i 
Gumberlakd:  near  Carlisle  (F.  B.  Oay).    Oe    : 
St.  Osyth  (Harwood).    Gloucekxer  :    Sristc 
Winchester  (Tomlin),  Portsmou til  dist.,  Hig  : 
— Shanklin  (Leech).    Hereford:  Hereford  (J 
Kent  :  Blackheath  (Green),  Plum  stead  Com  nai 
Folkestone  (Giles),  Erith  (Sabine) ,  Beckenfaan; 
Lano8:  Oldham  (Edlestcm).  NoRTBi7MSJSRr<ANi> 
Forest (Birchall).  Oxtobd:  Oxford  (Holland). 
Paisley  (Stewart).  Stafford  :  Barlaston  I>ow-i]  ( 
West  Norwood  (Harley- Mason).        Suffolk:  ^ 
Nayland  (Mathew).     Sussex  :   Tilgate  Forest  ( 
(Kane).      Yorks  :   New  by    (Xjeighton),     Strem 

(Walker),  near  Huddersfield  (Porritt),  I>one&ate3 
BUTION. — France:  Fontainebleau  (Kane),  ilfain 
(Delahaye),  Digne  (Oberthiir).  Gjskmany  :  Pn 
nicken  (Draadt),  both  of  these  in  August  (Speisen 
(Tessien),  near  Parchim,  end  of  July,  1877  (G 
near  Krefeld,  in  August,  1895  (Bothke),  near  WjVi 
between  Niederkaufungen  to  the  Stiftswald,  in 
among  the  typical  forms  in  Tfauringia  (Krieghof: 
near  Wahren,  and  one  in  the  Hob  burger  Scfaweiz 
times  captured  near  Weinheim  (Meess  and  Spuier),, 
Florence,  prov.  Lucca — "Viareggio  (Verity).  Net. 
lanb:  Martigny  (Sloper). 

Esper,  who  first  figured  this  form,  calls  i 
var.,"  and  says  that  his  ''fig.  5  shows  that  tJ 
may  change  into  white ;  the  upperside  is  &s 
ordinary  form,  but  the  ground  colour  is  whi 
underside,  however,  one  observes  the  almost 
marginal  band;  the  specimen  figured  was 
Neustadt-on-the- Aisch,  and  is  in  Gerning's  coL 
(pi.  Ix.,  contd.  X.,  fig.  5)  is  excellent ;  the  usu£ 
inky  blackness;  the  ground  colour  of  the  \ 
underside  of  the  forewings  also  shows  the  wh 
black  spots  and  grey  margin.  The  hind  wings 
strongly  sprinkled  with  tiny  black  dots,  and  ah 
marginal  lunules  edging  a  series  of  black  iineatf< 
of  Stephens,  who  describes  it  as  having  '^  the  d 
white,  but  the  spots  and  borders  &b  in  the  typ 

two  ^  s  {Etudes,  etc.,  1896,  figs.  70-71),  one  ta 
other  at  Digne,  and  also  notes  {op,  city  p.  U 
(Tugwell  collection).  Lang  describes  it  as  the 
those  portions  of  the  wing  that  are  normally  ( 
brilliant  shining  white,"  his  figure  being  taken 
captured  in  Perthshire.  He  further  adds  that  ' 
commonly  in  the  southern  districts  of  the  t 
by  pJdaeas,  but  it  occasionally  occurs  in  th 
parts."  The  records  seem  to  show  it  to  he  C( 
more  central  parts  of  its  area  in  Europe.  Man 
been  taken  in  the  British  Islands,  and  the  d&tes 
that  they  are  not  confined  to  a  particular  brood,  M 
frequently  in  the  autumn,  e.g.f  a  specimen  Maj 
Doncaster,  the  part  usually  of  a  bright  copper  co 
splendid  silvery-white  ;  it  is  also  a  \ery  large  exam] 
with  the  copper  colour  superseded  by  siivery-wh/te, 
October,    1880    (Leech) ;   a  beautiful  silvery-white 
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exa.irxT>le    \aW  ^^^^^e-by-Nayland,  October  4th,  1898  (Mathew) ;  one  fine 
^^e.  T^^T\.«  „^®^p6ptember  9th,  1896,  at  Erith  (Sabine) ;   one  with  aU 


---■.^  ^^x\.^  usiioii    '^ "'  ""**'  -wvx,,  »,w  ^^..^  (babme) ,   uuo  wnu  aix 

««c^B.TXi.    ^ii  th     u  ^^PP^^-coloured,  silvery- white,  with  a  slight  tinge  of 

^Herefox^  rT?f +k        °^  ^^^  wings,  taken   September   18th,    1898,  at 

is  replaced  Ku-*^*^ '   *  specimen  in  which  the  copper  ground  colour 

««i   ^xa-rotilft     -^L   J®'  **  Bristol  (AUis);    in  our  own  collection  we  have 

qviito   l>Iaf  l  7i!  ground-colour  white,  the  spots  of  the  forewings 

of    ±H^    ^^'  ^^^  outer  marginal  border  brownish -black,  the  hindwings 

liV    ^+k*^°*'  **^®  ordinary  marginal  copper  band  of   the  latter 

Ke  the  ground  colour  of  the  forewings ;   the  specimen  was 

1  fiJ^n  "^"^^^^  ^  ^^®^'  ^y  ^^^^-      ^<^^®^  recorded  captures  are 
'l^-l  '  ^^^^  Huddersfield  (Porritt) ;  a  ?  ,  August  18th,  1872,  in 
^  l^orest  (Birchall);  June  20th,  1889.  on  Plumstead  Common 
■aJ:  August  28th,  1889,  on  Dartford  Heath  { Youens) ;  August,  1 889, 
^estone  (Giles);  at  Croydon  (Long);  September  24th,  1899,  at  West 
^a  (Warley-Maaon) ;  September,  1901,  near  Paisley  (Stewart)  ; 
fx>    ^x-   ^rVr^^'  ^^^^  **  ^^^^  (Walker);  August  5th,  1906,  at  Chingford 
•^^11  ^^^^^^^  ^^^^  '^**'-'  i"-»  P-  211)  six  examples  in  his  collection, 
T*"^^*^       ™^  ^^^  copper  colour  replaced  by  silver,  one  of  which,  be  says, 
^®      tr-'^aij  magnificent.      Fowler  notes  the  capture  of  an  example  of 
^"-     ^^Iba  and  several  others  approaching  it,   at  Ringwood.       Sloper 
^[^P^^^ds  the  capture  of  a  specimen,  August  18th,  1901,  at  Martigny. 
{^M:Mjr34^  Specimens    of    the    alha    form    taken    in    Italy,    Verity     notes 
&«rA-^^'^r    t^®   name    schynidtii)   (Ent.,  xxxvii.,   p.   67)  three    examples 
>2    in    the  neighbourhood  of  Florence,  in  September,   1901,  one 
the   marked  tails  of  elem,  the  other  two  slightly  suffused  with 
coppery  reflections ;  ^\e  also,  in  1908,  near  Viarreggio,  one  pure 
^^         j:jr- -white,  another  with  metallic  reflections,  the  third  with  both  left 
I        *^^'^*->^^^^§-s    aorm&h    **^©    "g*^*   wings  of   schmidtii   (ue,,   alba)   form    (ab. 
'       nac^  ^^  ^-oalba)  ;    ft   fourth  with  the  forewings  pure  white,  but   the  sub- 
^^^^^g'inal  oand   ot  hindwings  copper  colour  {^,  anteroalha),  whilst  a 
\       \>t:^^^%^  is  exactly  the  reverse  of  this,  having  the  forewings  of  normally 
"li'^^^^ht    colour,    but    the  band  of  hindwings  white   (ab.  posteroalba). 
e^^^>^ing    notes    (Stett.    Ent.  Zeitg,,  1840,  p.  166)  the   capture  of  an 
e^>.  ^^mple,    like    one    of   those  mentioned  by  Verity,   viz,,  with  white 
^         ^^^ swings,  the  black  markings  normal,  and  the  hindwings  of  the  usual 
\     ^^\x>uring  ;     Gregson  notes  a  similar  aberration  (EnU,  iii.,   p.  211) 
^^^6cribed  a^  having  **  both  forewings  silvery,  the  hindwings  normal." 
"V^   tb©    Tufi'well   collection  was  an   aberration  with  only  one  white 
'  naP^^  also  describes  {).oc.  cit,)  another  with  one  silver  fore- 

OX^    'ft>he  rest  normal,  whilst  Jordan  records  the  capture,  in 
''v/  .^r  -9  **»  *^®  ®°^  ^^  June,   1878,  of  an  example  with  one 
r  J^i^*  **^®  other  three  wings  being  normal.     Puchs  calla 
V^^^^pecimen  with  the  inner  half  of  left  forewing  whitish 
i^>  Ztg.,  1889,  pp.  249-260),  ab.  albicans.  " 

V^      Z.^:i.ud.aiay  n.  ab.  ^hXfua%  ab..  Verity,  "Entom.,'»  xxxvii.,  p.  67 
—  nd   colour  white,   the  markings  Dormal,  as  in  ab.  Q.]ha^   but 

-wing  the  distinct  tails  of  the  tlem  form. 

s  {^KnUy  xxxvii.,  p.  57)  the  capture  in  the  neighbourhooci 


$ 


r 


\^^Mi/ ^^^^^^     September,  1901,  an  example  of  the  ab.  schmidtii  (t.e.^ 

^  Wr  ^  ^^^*e  marked  tails  of  eleus. 
f^^\f/'A%f^   ^.^'»«'    Gerh.,   "Beit.  Schmett,'*  p.  7.  pi.  x.,  figs.  Sa-d  (1868) 
^  ^^d^^Xt^^^^^  '  ' •  Entom.,*'  «^i..  P-  806  (1898).— This  beautiful  and  peculia 
^  ^/      d^2^^^  -^  >ri<7Jt  ^»..  AMmroA  hv  Hubner  and  EsDer,  and  is  also  mAntinnoil  K^ 


\  ^^y    0^^^^Z'^^^*  Was  figured  by  HUbner  and  Bspcr,  and  is  also  mentioned  by 

\\1 
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DEEM :    Pitcaple    (Beid).      Berks  :    Streatley,    Hen  wood    (Vict.  Comt. 
Cumberland:  near  Carlisle  (F.  H.  Day).  Derby:  Derby  (Hill).  Essex  *.  on  ttiecwft. 
St.  Osyth  (Harwood).     Gloucester:  Bristol  (Allis).    Hants:  Ringwood (Fowkt). 
Winchester  (Tomlin),  Portsmouth  dist.,  Highgrove  (King),  Isle  of  Wight  (Seqw 
— Shanklin  (Leech).    Hereford:  Hereford  (Blathwayt).  Heotb:  W&tfoidi^^ 
Kent  :  Blackheath  (Green),  Plamstead  Common  (Dawson),  D&rtford  Heath (Tooeni. 
Folkestone  (Giles),  Erith  (Sabine),  Beckenham  (Buckstone),  Birch  Wood(6teM 
Lancb  :  Oldham  (Ed lestcta) .  Northumberland  :  Newcastle  (Boue) .  li^cnTB *.  ^taxm 
Forest (Birchall).   Oxford:  Oxford  (Holland).  Perthshibk (Carringtoo).  Bihfbi: 
Paisley  (Stewart).  Stafford:  Barla8tonDown(Frohawk).  Surbei:  Croydon  (Ii»|V 
West  Norwood  (Harley-Mason).      Suffolk  :  Near  Ipswich  (Stephens).    StoWtij 
Nayland  (Mathew).     Sussex:  Tilgate  Forest  (Tugwell).     Tyrone:  Favour  Boj»^ 
(Kane).      Yorks  :   Newby    (Leighton),    Strensall    Common,   Sandbum,  Tm 
(Walker),  near  Huddersfield  (Porritt),  Doncaster  (Clark).     Continental  nm 
BUTION. — France:  Fontainebleau(Kane),  Maine-et-Loire— St-Christophe-dnai 
(Delahaye),  Digne  (Oberthtir).      Germany:  Prussia,  near  Wargen  (Ma£;),^t 
nicken  (Draudt),  both  of  these  in  August  (Speiser),  Boberg,  near  Hamburg,  in  Ji 
(Tessien),  near  Parchim,  end  of  July,  1877  (Gillmer),  a  ?  on  the  Hulaerbc 
near  Krefeld,  in  August,  1895  (Bothke),  near  Wiesbaden  (Blum),  on  the  fie\H 
between  Niederkaufungen   to  the  Stiftswald,  in  July  (Borgmann),  oocursn 
among  the  typical  forms  in  Thuringia  (Krieghoff),  two  near  Gotha  (En&pp)^ 
near  Wahren,  and  one  in  the  Hohbnrger  Sohweiz  (Verein  Fauna,  Leipsig)*,  *^ 
times  captured  near  Weinheim  (Meess  and  Spuler),  Eutin  (Gerhard).    Italy: 
Florence,  prov.  Lucca— Viareggio  (Verity).    Netherlands  (Snellen).    Sir 
land:  Martigny  (Sloper). 

Esper,  who  first  figured  this  form,  calls  it  "  Pleheius  Ruralis  ph 
var.,"  and  says  that  his  "fig.  6  shows  that  the  copper  co\o\itolp| 
may  change  into  white ;    the  upperside  is  as  fresh  in  colour  as  i 
ordinary  form,  but  the  ground  colour  is  white ;    on  the  paAe-col 
underside,  however,  one  observes  the  almost  obsolete  pale  red- 
marginal  band ;    the  specimen  figured  was  taken  in  a  meado^ 
Neustadt-on-the-Aisch,  and  is  in  Gerning's  collection."     Espei'? 
(pi.  Ix.,  contd.  X.,  fig.  5)  is  excellent ;  the  usual  dark  part  and  s 
inky  blackness;    the  ground  colour  of  the  wings  pure  vi\i\V 
underside  of  the  forewings  also  shows  the  white  ground  coloi 
black  spots  and  grey  margin.     The  hind  wings  rather  bto^TiV' 
strongly  sprinkled  with  tiny  black  dots,  and  showing  a  row  ot 
marginal  lunules  edging  a  series  of  black  lineations.     This  is  t' 
of  Stephens,  who  describes  it  as  having  **  the  disc  ol  ftie  w\i 
white,  but  the  spots  and  borders  as  in  the   type.'*     OberthiJ 

two  3^  s  {Etudes,  etc.,  1896,  figs.  70-71),  one  taken  in  'Btig 
other  at  Digne,  and  also  notes  (op.  cie.,   p.    12)   a  $   fronc 
(Tugwell  collection).      Lang  describes  it  as  the  fonn  m  n? 
those  portions  of  the  wing  that  are  normally   copper-colo 
brilliant  shining  white,"  his  figure  being    taken    from    a 
captured  in  Perthshire.     He  further  adds   tliat   **  it    is    fo 
commonly    in    the    southern    districts    of     the     territory 
by    phlaeas,    but     it     occasionally    occurs      in     the     to  ore 
parts."      The  records  seem   to  show  it   to    be     commone 
more  central   parts  of  its  area  in  Europe.        Many    e^an 
been  taken  in   the  British  Islands,  and  the    dates   of  cai 
that  they  are  not  confined  to  a  particular  brood ,  although 
frequently  in    the  autumn,    <?.//.,    a  specimen.    May    19t^ 
Doncaster,  the  part  usually  of  a   bright   copper    colour 
splendid  silvery- white  ;    it  is  also  a  very  large     exa.ra"p\e    ( 
with  the  copper  colour  superseded  by  silvery -wiiite      at    * 
October,    1880    (Leech]  ;     a   beautiful    silvery -white      a.Vi 


BUMIGIA   PHLJBAS.  857 

^x^'l®  ^^^^'  Stoke-by-Nayland,  October  4th,  1898  (Mathew) ;  one  fine 
tliG  D    f  **         September  9th,  1896,  at  Erith  (Sabine) ;    one  with  all 
crea^     *  usualJj  copper- coloured,  silvery-white,  with  a  slight  tinge  of 
B^eref   ^    n^  ^^^  ^^  ^^^  wings,  taken    September   18th,    1898,  at 
^s  2v=»  7^      (BJathwayt)  ;    a  specimen  in  which  the  copper  ground  colour 
^^  ^  ^^^  by  white,  at  Bristol  (AUis);    in  our  own  collection  we  have 
Quit^^^^^^  w^*^  the  ground-colour  white,  the  spots  of  the  forewings 
of    ^L  ^^**5^>  *he  outer  marginal  border  brownish-black,  the  hindwings 
Wliifc    ^  1®?^®  tint,  the  ordinary  marginal  copper  band   of   the  latter 
^^^O^^-K**^  ^^®   grround  colour  of  the  forewings;   the  specimen   was 

^xj^^*  '^ear  Dundee,  in   1886,  by  Kirk.      Other  recorded  captures  are 
Sli^r®*>  1870,  near  Huddersfield  (Porritt) ;  a  ?  ,  August  18th,  1872,  in 
CI>^X^°^^  Forest  (Birchall);  June  20th,  1889,  on  Plumstead  Common 
5^*  InZTf,^^)'  August  28th,  1889, on Dartford Heath  (Youens);  August,  1889,. 
^Oi.^^*^®8tone  (Giles);  at  Croydon  (Long);  September  24th,  1899,  at  West 
^toX^^^  (Harley-Mason)  ;  September,  1901,  near  Paisley  (Stewart)  ; 
^^\.V   ^  11th,  1901,  at  York  (Walker);  August  5th,  1906,  at  Chingford 
~j- .  r^^^^V*  Gregson  notes  (Ent.,  iii.,  p.  211)  six  examples  in  his  collection, 
^^^^  ^^^  the  copper  colour  replaced  by  silver,  one  of  which,  he  says^ 
IS     truly   magnificent.       Fowler  notes  the  capture  of  an  example  of 
^b.    alba  and  several    others  approaching  it,   at  Bingwood.      Sloper 
^cords  the  capture  of  a  specimen,  August  18th,  1901,  at  Martigny. 
S^f     ^ecinQens    of    the    alba    form    taken    in    Italy,    Verity    note& 
^^^der    ^^®    name   schtnidtii)   (EnU,   xxxvii.,  p.   57)  three   examples 
t^^^e^    in     **^®  neighbourhood  of  Florence,  in  September,  1901,  one 
^  "^t/y   ^tj0     marked  tails   of  elensy  the  other  two  slightly  sufFused  with 
^^f«        •^^jp^^y  reflections;  ^\q  also,  in   1908,  near  Viarreggio,  one  pure 
^i    K^^^  '  *®'  another  with  metallic  reflections,  the  third  with  both  left 
•^e  ^e^r.'^^i^^fi'l*   the   rjght   wings   of    schmidUi  {i,e„  alba)   form   (ab. 
^t:^^l^li^^7  '   \  fourth   with  the  forewings  pure  white,  but  the  sub- 
^fi^.^fei^Va-l     *^*  1    X?    ^^°^^i°gs  copper   colour  (ab.  anteroalba),  whilst  a 
^^i^^  ir^^^^*  ^  u^'®l®""^?  ^^  ^^^^'  having  the  forewings  of  normaUy 
^^hf     c^o^^^^'  ,o      *^®    ^nd  of  hindwings  white   (ab.  posteroalba), 
^^^iw      X^^^^   (^^^^"•,  ^r"^'  ^«*^-  1Q40,  p.  165)  the  capture  of  an 
tr.^^^^*      ^it^  vf®i        *^^^   mentioned  by  Verity,  n>.,  with  white 
<i^^^  W  fir^  *     *^^  markings  normal,  and  the  hindwings  of  the  usual 

e^^UrJU^    -       Gregson  notes  a  similar  aberration  (Ent,,  iii.,   p.  211) 
y^^^HW^S    ^^  l^avmg  -  both  forewings  silvery,  the  hindwings  normal." 
t?^     th«     rC^^^^^^  collection  was  an  aberration  with  only  one  white 
^^^Xio  .    CH^^^f/'^u   ^^  describes  {loc.  ciu)  another  with  one  silver  fore- 
^Vx^'  on  a     ^Y         /fu    ^^™a^'  whilst  Jordan  records  the  capture,  in 
^^^^isp  ^^^^y^  at  the  end  of  June,   1878,  of  an  example  with  one 
"^i^ife  for0^^"'8'>   ^^^  ottier  three  wings  being  normal.     Fuchs  calls 
^  l^itholc>gri^/^f™^^,,^**l^  t*^e  inner  half  of  left  forewing  whitish, 
^t^*J^t.ft.  -^^^-  ^^^•.  1889,  pp.  249-260),  ab.  albicans. 

^  a  ftb-  £*/*^-^^%^«««;  n.  ab.  Phlaeat  ab.,  Verity,  "Bntom./'  xxxvii  d  67 
^^cv  f'Jrbe  ^r^una  colour  white,  the  markings  normal,  ae  in  ab  aZfefl  hnl 
li^^4):^^J,iD^s  sltowmg  the  distinct  taUs  of  the  eUus  form.  ^'   ^"^^ 

^  verify  ^^^"'^'"'si^^'-'i^^^^         57)  the  capture  in  the  neighbourhood 
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Oohsenhelmer.      It  is  extremely  rare,  although  now  beooming  monfnqnMU 
ooUeetiouB ;  the  specimen  that  I  possess  was  canght  by  Schmidt,  in  apuioni^fiD^ 
(Gerhard).     [The  ab.  tehmidtii,  Gerh.,  is  the  pale  creamyfonn,  °^^'"^^^ 
assumed  by  lepidopterists,  the  silvery- white  one.  Qerhard's  pi.  z..  fig<  SajopP^ 
and  fig.  36  (underside)  have  the  groand  colour  pale  oream,  thifi  tint  suppiwuigtt 
ordinary  copper  colour,  both  on  the  forewings  and  the  margin  of  the  ^i"^*"*?* 
dftrk  parts  of  the  wings— oater  margin  of  forewings  and  base  of  hindwinp-wj 
brown.    Gerhard's  reference  of  Hubner's  figs.  737-738,  oar  ab.  Witnm.waHpi 
pi.  Ix.,  fig.  6,  our  ab.  aWa,  to  his  nchmidtii  is  quite  inexplicable,  as  ndlihCToItto 
aberrations  at  all  resembles  the  Eutin  example  tiiat  he  figures  andertbismiDt^. 

This  aberration,  in  which  the  parts  of  the  wing  usually  cop^; 
coloured  are  of  a  creamy  tint  (variously  described  as  " strawcolow, 
**  pale  yellow,"  and  "  intermediate  between  the  type  Midsclim«ittt  ] 
is  occasionally  met  with  in  Britain.      An  example  of  this  form  i 
described  in  detail  by  South  as  follows  :     "  The  forewing  BhiumgF 
straw-colour ;   the  costa  is  broadly  black  along  the  apical  bali,  w 
suffused  with  black  along  the  basal  half ;  the  outer  margin  is  al 
broadly  black,  and  the  spots  are  typical.     Hindwings black;  mat^ 
band  rather  broader  than  usual,  and  of  the  same  straw-colour  as  i( 
wings ;    base  of  wings  dusted  with  shining  straw-colouied  ^ 
fringes  greyish- white  ;    undersurface   of  forewings  pale  straw, 
quite  typical  in  all  other  respects;   of  hindwings  typical   Cap^  ' 
by   Sabine,  September  7th,   1898,  near  Dartford."     Of  this  1  i 
Chittenden  notes  (Ent.f  xxxiii.,  p.  817)  the  capture  of  a  pale  y  | 
specimen  at  Ashford,  Kent.     Buston  records  that,  in  A.ugu&t)   i 
an  example  was  taken  at  Chatteris,  in  which  all  those  portio  i 
the  wing,  usually  red,  were  of  a  light  cream  colour  on  the  up^  ^ 
the  underside  of  a  dull  stone-colour,  instead  of  reddish-brown  i 
the  type,  which,  however,  it  resembles  in  all  other  respects.    H  ' 
Crewe  records  the  capture  of  a  straw-coloured  specimen  at  Erv  i 
near  Ipswich,  in  1857  {teste  Bloomfield,  Lep.  of  Suffolk),    K(  i 
exhibited  at  the  meeting  of  the  South  London  Entom.  Soc\e\  i 
January  12th,  1898,  pale  straw-coloured  aberrations  of  phlaeas  it  I 
Kent  during  the  year  1892.     Eaye  records  the  capture  oi  a  ^^  V 
example  on  June  9th,  1902,  on  the  shores  of  Caragh  Lake, 
Harding  notes  the  capture,  at  Church  Stretton,  September  9t  k 
of  a  specimen  with  the  ground  colour  of  a  lovely  creamy-si 
spots  greatly  enlarged  and  much  clouded  {Ent.^  xxxix.,  p.  285). 

B.  ab.  tchmidtU-ccmdatat  n.  ab. — Of  a  pale  creamy  ground  colour,  wi 
markings,  but  the  hindwings  tailed. 

e.  ab.  cuprinui,  Peyer.,  **  Cat.  des  L^p.  d*Alsace,"  lat  %d,,  p.  ft  \1.' 
ed.,  p.  23  (1880). — Pallide  lutea.  P&turages  les  plus  elev^s  des  Vosges- 
Botabao,  etc.,  Basses-Bhln — vall^  d'Andlau. 

One  supposes  this  may  be  translated  "  paJe  yellow.*' 
this  is  a  special  mountain  race  or  not  is  doubtf  uL     It  may  1: 
referred  to  our  ab.  schmidtiu 

^  ab.  intermedia,  Tutt,  "  Brit.  Butts.,"  p.  163  (1896) ;  Wheeler, 
Switz.,"  p.  18  (1903). — Ground  colour  brassy,  instead  oi  \msb.t  c 
markings  as  in  the  type  (Tutt). 

This  form  is  not  at  all  uncommon,  especially  in  the  ei 
and  it  has  been  repeatedly  taken  in  various  localities.  Olover 
at  Guildford,  the  species  is  triple-brooded,  the  first  brood  al^ 
and  'Uhe  few  specimens  obtained  of  it  so  far,  all  acrre 
intermedia^  Tutt,  the  forewings  being  brassy   or   golden 
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*Ppery."   Sabine  records  the  captare  of  a  gold-coloured  ^ ,  in  Septem- 

qJ^»^S99,  near  Erith,  he  also  states  that  he  bred  an  example,  in  July, 

^  yS,  at  Erith,  of  a  "pale  golden''  colour,  whilst,  in  September  and 

:^Q^    ^^y  1904,  he  bred  nine  examples  of  this  golden  aberration,  which 

th^^^  *  striking  contrast  with  the  very  typical  forms  he  also  bred  from 

Or     ^f  ^^  ^o^  of  larvffi.    Clark  notes  t  he  capture  of  an  example  of  a  brassy 

f^^y^^^omsh  tint  (Ent,  Rec,  iii.,  p.  214).    Harwood  records  pale  golden 

f^ty^^^  from  the  coast  of  Essex.     Our  own  British  examples,  strangely, 

ti^£!^^^  *o  ^  *^1  summer  captures,  a  long  series  of  twelve  fine  speci- 

^^^®    from    Eingsdown,   August    lst-8i5,   1887;     two  from   Arran, 

Coij^?®*  16th,  1898;    and  one  from  Cuxton,  September,  1898.     Our 

Uij^j^^Qntal  captures,  on  the  other  hand,  suggest  that  it  may  not  be 

ii^^^^^nioii  among  the  spring  emergences  in  South  France  ;  thus,  we 

^X^^    Examples  from  Auribeau,  near  Cannes ;    Hydres,  where  several 

*^o^^Pl©s,  taken  in  the  Plan-duPont,  April  27th,  1906,  were  of  this 

^rt^^»  ^3  well  as  a  single  one  captured  at  Costebelle,  April  24th,  1906; 

Y^^Mw  ^^   these  specimens  are  of  an  exceedingly  pale  tint,  inclining 

^^>y^^^ly  to  the  brassy  hue  of  intermedia,  the  spots  distinctly  small. 

OoSgw  ^^^ys  that  ab.  intermedia  is  not  infrequent  in  Guernsey.    Fletcher 

CJi         *^B9  that  a  strange  aberration  was  taken  on  the  "Great  Wall"  at 

*^«4j!?»/jai-kwan,  on  September  19th,  1898,  with  typical  markings,  but 

Wi^h  tt^^    ground  colour  of  a  very  pale  golden -yellow,  and  the  usual 

1,  H  ^,3  0.rking8  irrorated  with  golden  scales;   the  black  spots  on  the 

forewiici^s  very  small,  and  the  marginal  band  on  the  hindwings  much 

enlarg^a  . 

^.   skXy-  intermedia-eaudata^  n.  ab. — Like  ab.  intermedia  in  colour  andmarJanga, 
bttt  ^i^^   t.lie  tails  of  the  hindwing  developed  aa  in  deus. 

This     is  a  most   unusual  form  in   Britain.      We  have  ourselves 

geveral  specimens  among  our  intermedia,  taken  at  Kingsdown,  August, 

\B81 ;     Ouxton,  September  10th,  1891,  etc.     One  suspects,  however, 

ihat  '^^    is    not  so  uncommon  in  the  south  of  France,  as  we  have 

©xatiipl®s  ^"^om  Auribeau,  ?  ,  April  8th,  1908  ;  Hy^res,  ?  ,  April  27th, 

1906,  etc.  ;    also  from  Fontainebleau,  June  28th,  1897  ;  whilst  a  ?  at 

gtisa,  ttiid-August,  1897,  was  a  most  unexpected  capture.      One  is 

recorded  by  Mrs.  Holmes  from  near  Sevenoaks,  of  the  colour  of  brass, 

^ith  two  projections  on  the  lower  wing. 

\  *  j"  *2/P«««-«<»«<iato,  n.  ab.— Of  the  ordinary  typical  colour  and  markings,  bnt 
^ith  the  aevelopment  of  the  hindmargin  of  the  hindwings  into  tails,  aa  in  ab.  elmu. 

In  J[uly,  1908,  Sabine  bred,  from  the  Erith  district,  a  normally 

coloured  example  with  abnormally  long  tails,  and,  as  a  rule,  this  form 

is  considered  a  rare  aberration  in  Britain  ;    although  we  have  several 

examples  taken  in  August,  1887,  at  Deal;  one  at  Cuxton  (ab.  minor), 

on  September  10th.  1891,  Canterbury,  August,  1890,  etc.    In  southern 

France,  hoiyever,  where  the  spring  specimens  are  normal  in  colour,  the 

tails  are  often  very  well  developed,  and  we  have  such  from  Hyeres,  $  , 

March  80th,  1908;     Auribeau,  ^ ,  April  6th,  1908;    Locarno,  2^8 

I  9ligl»wy>    1  2  stron^jy^  tailed.  May  and  June,  1902,  etc.     But  they 

f         ffXso  occur  in  other    districts  in  the  summer,  e.g.,  we  have  examples 

iro^  ^'jsio,    ?,  July  12th,    1899;   Bronchales,  ^,  August  8rd-6th, 

r  1901;  Albarracin,     ^-^   j^iy  28th,  1901;   Fontainebleau,  several  J^s, 

t  jTiid-August,  1899  ;  ^Maita,   three  large    $  s,   July   17th,    1897 ;    Le 

f         J3atiaz,  near  Marti^^     gjnall   ?  ,  August  26th,  1905,  etc.     Others  of 
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'collection.  Scudder  records  that 
52a)  figures  &a  American  example 
obBerves  {op.  cit.,  p.  41)  that,  "in 
,  liff  rewiags  is  quite  narrow,  and  there 
.g?Jb6  central  cell ;  in  these  examples 
m  Qonnal."     The  aberration,  how- 

Nnasey,  "  Proc,  Sth.  Lond.  Ent.  Soc.," 

A  Htill  more  eztraniB  form  in  the 

1  tlie  forewing  being  preaent. 

tjrpe  with  obliterated  markings,  all 

ig  absent  except  the  discoid^  ono. 

that  Nusaey  exhibited  at  the  South 

'a  on  August  25th,  1892,  an  example 

[•re wings  present. 


collection  is  a  specimen  devoid 

'«&*SBiM}"''-'  "^tn<iM,"elc„pl.  v.,  fig.  75,  p.  13 

^?*fflJ«3-iS?  '  punctiB  Qigris  Temotia.'     The  six  black 

-db"  ■'tnT'tncK'-W^Sftiii^t'  tavards  the  margin,  and,  at  tlie  same  time, 

||f>^ftHj^|$;&^in^iTi  reproduced  in  £g.  75  is  an  EnsUBh  eiampl* 

A  i  from  the  Sheppard  collection  is  an 

cellalar  spots,  whicli  remain  normal,  the 

licatod  b;  single  blHckisb  scbIm. 

rmis  less  the  small  size  of  the  sub- 

iaS!t4|acElpvemeut  towards  the  outer  margin. 

■*"""■— -"3^  forms  of  this  species,  the  best  being 

^_PaHi  Forest,  June  28th,  1897,  in  which 

|tt|§)wards  the  margin,  aa  described  by 

■"^5a,  in  April,  1898.     One  notes  also 

^  Locarno  examples  taben  Maj  and 

'at  the  same  time  and  place,  have  the 

[wDuter  marginal  band,  but,  instead  of 

l>  elongated   and  form  an    excellent 

^icharacters.      From  Malta,  too,  we 

which  the  dots  are  small  and 


in  the  limits  of  ab,  remota,  but  the 

margin,   and  it  differs   from  ab. 

3ts  are  actually  absent.       Strand 

JWtdinavian   examples,   taken    in   the 

.^fiiarJa   described  as  "  having  very  small, 

ISKft&ferse  row,  sometimes  only  indicated 

Si„£S..  also  notes  the  form  as  occurring 

"   example  taken  in  Fontainehlean 

from  the  Cannes 

Iiocamo  district 


S  ^^!"i»p"K*  *|KiifV^'  also  noKB  tuu  >v 
§w!^"«4lni^"5&i»'a^  example  taken  i 


^•5^  '^2  j^L  I^I  j^L  I^I  I 
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in  April  and  May,  approximate  to,    but   do 
the  spots  being  stnall  without  being  really  en 
a  tendency  to  very  small  spots  in  the  transversa 
of  the  examples  taken  in  the  Riviera  io  spring 
on  September  4th,  1898,  of  examples   at    £ 
marginal  row  of  black  spots  on  the  primaries 

17.  ab.  magnipunctaf  n.  ab.  PhlaeaB  var.  /9,  Stp 
(1828). — The  black  spots  in  the  submarginal  transver 
much  larger  than  usual,  but  not  actually  united. 

This  is  the  var.  p  of  Stephens,  who   cLia{ 
anterior  wings  above  of  a  deep  duaky-coppe 
confluent,  spots;  the  posterior  wings  ^witli  a  vi 
Adkin  notes  a  specimen  from  Eastbourne,  ^wit 
and  nervures  thickly  dusted  with  bla.ck  scales. 
Tenerifife  specimens  have   much   larg^er     blac 
examples.    We  have  a  $  with  a  particularly  L 
taken  at  Stresa,  on  August  20th,  1905,  etc. 

0.  ab.  juneta,  n.ab. — The  spots,  forming  tlie  traiifir\ 
crosses  the  forewing,  large,  but  quadrate,  united,  to  ectd 
dark  streaks,  along  the  nervures,  so  as  to  f  orzn   axi    ux&i 

forewings. 

Raynor  notes  (in  litt.) :  "  The  aberration  in.  ^ 
series  of  black  spots  on  the  forewings  coalesce  re 
1  have  from  Hunstanton,  August,  1899  ;    alsa  a 
taken  by  Sabine,  and  one  at  Colchester,  by  Mar 
This  is  really  a  well-marked  and  frequent  aberrat 
shown  in  some  of  the  specimens  exper jmec  to  J  or 
which  reference  has  already  been  made  {antea,  pp. 
British  examples  taken  at  Deal,  August,  1887,  Cant 
Guxton,  September  10th,  1891,  Eingsdown,  Au^iz^^ 
possess   such   examples   from  Locarno,  talreo  }^ 
some  having  the  characters  of  this  aberratiOi2  cob 
remota,  the  specimens  having  the  spots  joined  zigzag 
out  so  as  almost  to  touch  the  outer  marginal  band 
united  by  black  nervures.     This  is  remarkable,  as  t 
in  the  Riviera  have  both  small  and  distant  spots. 
this  form  was  found  on  the  Br^vent,  in  mid-A 
aberration  was  also  common   in  certain  specime 
August,  1899,  at  Fontainebleau ;  most  of  these  latl 
so  that  they  form  a  combination  oi  jwncta-caudat 
combined  form  was  taken  at  Le  Batiaz,  near  Martisi 
1905.       The  character  of  this  aberration  is  frequ^ 
examples  of  the  suffusa  and  eleus  forms,  e.^.,  q^q^j.  gi 
1904,  a  suffused  ^  of  the  juneta  form  was  captured 
it  is  a  striking  feature  in  many  dark  specimens  ca\ 
Moncayo,  Bejar,  Albarracin,  etc.  ^ 

L   ab.  Itoehif  Stxand,  *'  Nyt.  Mag.  f .  Natur.,"  xl.^  pp  ,  g, 
ab.,  Obth.,  "  Etudes,"  etc.,  p.  13,  pi.  v.,  fig.  74  (1896).1.tv 
the  transverse  row  beyond  tne  middle  of  the  fore'^ingg  verv  \ 
iimer  side  in  a  wedge-like  manner  and  touching  tach  other  ^ 
on  the  diy,  sun-baked,  stone-covered  slopes  in  the  Suldai  (Sttarx 

The  transverse  row  of  black  spots  crossing  t\i^  ^^^^ 
the  discoidal  cell  and  marginal  band,  on  the  upp^t^ 


\ 
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elong'ated,  the  spots  osually  becoming  somewhat  wedge-shaped,  the 
pointed,    ends  directed    towards  the  base.      This   is   the  aberration 
(iescribod   by  Oberthiir  as  •*  supra  radiata/'  of  which  he  gives  an 
iftc?^^^^*    figure    (74),    a    $    taken    at    Vernet-les-Bains    in    July, 
io94.  ^     He  describes  it  as  having  the  normally  square  black  spots, 
comprising  the  submarginal  row  on   the  fore  wings,  replaced   by  a 
®^^®s>     each  of  which  is  elongated  in  the  form  of  a  "goutte,"  and 
aads    tbiat  "the  Gu^nee  collection  contained  a  ?  from  Chateaudun, 
presenl^ing  a  slightly  weakened  example  of  this  form  of  the  species,  but 
^'^  *^®  ;underside  instead  of  the  upper,  whilst  from  the  Howard- Yaughan 
collec  t  i  on  came  an  analogous  $  from  Folkestone,  but  more  characteristic.  *  * 
ift  ■  ^®*®®    (KnU^    xxxii.,   p.    284)    the    capture,   in    September, 

A 899,      in    the    Dartford    district,   of  some    four   or   five   examples, 
^with    elongated,  wedge-shaped  spots,  approaching  streaks.   Mitchell 
J^ecorda   the  capture,  at  Barnes,  of  a  specimen  with  the  spots  on  the 
torewings  very  large  and  elongated.    Adkin  notes  (EnUy  xxvi.,  p.  866) 
the  c&pture,  at  Eastbourne,  of  examples  in  which  the  black  spots  com- 
prising   the   submarginal  row  on  the  forewings  show  a  tendency  to 
elongation ;    and  Barrett  (Anf.  jWo.  Mag,.,  xxv.,  p.  88)  mentions  one 
taken  at  King's  Lynn,  which  was  of  normal  colour,  but  bad  the  black 
spots  doubly  wedge-shaped.     We  have  a  specimen  of  the  inteiTiiedia- 
^audata    form,  taken  August  1st,  1887,  at  Kingsdown,  in  which  the 
spots  have  undergone  some  extension  in  the  direction  of  this  aberration. 

r»i»  T^r\rS}^'  ^^^n8a-eonjuneta,  n.  ab.  Fasciata^  Scudd.,  "  Butte.  New  Engl./'  ii., 
(ft03)"^^^»  *"  ?***  (^^^)-  Pf^^eaa  var..  South.  "Ent.,"  xxxvi.,  p.  289 
eiUttr^]^~^*f'^  the  black  spots  of  the  tranaverse  submarginal  row  on  the  forewinn, 
epQ^  ^^^  ^s  in  ab.  extensa,  but,  in  addition,  the  2nd  and  3rd  united  to  the  discoidal 

sentat'^    is  a  very  rare  form.     Of  this  aberration  we  give  two  repre- 

o£  thia^?*^'    ^^^^   apparently    ?8  (pi.  xiii.,  figs,  7-8).      An    example 

ig  fij»y^     Tp"^*?  ^^^  captured  on  Wanstead  Flats  by  J.  A.  Cooper,  and 

band  o  ^^^  ^*^''*.,  xxix.,  p.  191,  the  spots  in  the  transverse  submarginal 

pointin^    ^*^©  upperside  of  the  forewings  being  developed  into  lineolce, 

elongat^  towards  the  base  of  the  wing ;   it  is  noted,  however,  that  the 

beinff  c  ^^'^  o^  the  spots  is  confined  to  the  uppersurface,  the  uudersurface 

^nt     ^^^P^®tely  normal ;    [an  analogous  underside  example  is  figured, 

youth      ^'^''-^  P-  806,  &g.   1,   captured  by  Sabine,  at  Erith,  in  lb93.] 

in  Julv^^^''^^  (''-'iK.,  xxxvi.,  p.  289)  the  rearing  of  a  ?  ,  by  Sabine, 

series  1908,   in  which  spots  1,  2,  8  and  5  of  the  antemarginal 

and 8    •^*"®    ©xfcen<3ed  inwards,  forming   conspicuous    black   bars;    2 

(Ent  *  *^  addition ,  being  united  with  the  outer  discal  spot.     Adkin  not^s 

'j^l  ,^xvi.,  p.     355J    the  capture,  at   Eastbourne,   of  a  form   ap- 

^  •     .^*^g  *^Js  ctl)erration,  in  which  the  Brd  spot  of  the  submarginal 

imrlp  ^^  connected  with  the  discoidal  spot  by  a  black  streak.     Scudder, 

RfivT  1  term  ^anciata,  includes  {Butts,  New  KmfL,  ii.,  pp.  1001-2) 

several  aberrations  of  the  fasciated  type.     Among  others,  he  describes 

ine  one   (extensat-conjuncta)  under  consideration,  from  **  two  examples 

twen  August    igt,  at   Newton,  Mass.,  within  a  few  minutes  of  each 

otner,  which  are  almost  exactly  alike,  the  variation  affecting  only  the 

'^^T^^  spots  in  the  middle  of  the  outer  half  of  the  wing,  each  of  which, 

although  perfectly  distinct  from  the  others,  is  expanded  a  very  little 

exteriorly  and  very  much  interiorly,  the  spots  beyond  the  cell  joining 

that  ^'hich  borders  the  outer  limits  of  the  same,  those  in  the  median 
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interspaces  extending  nearly,  or  quite, 
(in  one  instance,  the  spot  in  the  lov^er  i 
halfway  to  the  base),  and  that  of  tiie  n: 
in  one  instance,  as  long  as  broad.  On  tl 
of  the  normal  pattern."  He  then  adds 
are  by  no  means  excessively  rare,  that  h 
several  places  in  eastern  Massachusetts,  i 
in  WoUaston  (July  10th  and  27th) ,  that 
captured  in  and  about  Readville,  all  in  pla 
where  they  appear  to  have  been  most  freqj 
noticed.  He  adds  that,  "in  general,  the 
basal  extension  of  the  outer  roTv  of  spots 
front  wings,  which  fill  the  whole  breadti 
barely  showing  a  line  of  tawny  scales  aloo. 
In  the  most  extreme  caees  there  is  a  slight 
to  approximate  the  broad  dark  band  form 
marginal  band,  but  most  commonly  this  di 
the  interspaces  are  less  completely  filled  fro 
the  overrun  ground,  so  that  each  spot  is  n 
the  apices  pointing  baseward,  an  appearance  ' 
the  actual  narrowing  baseward  of  all  but  tbi 
which  this  suffusion  appears.  Sometimes, 
reduced  to  a  mere  enlargement  of  the  spots 
with  a  wedge-like  tongue  thrust  a  short  distant 
farther  on  one  wing  than  the  other ;  or  it  ma 
an  enlargement  of  all  the  spots  in  the  wing 
one,  which  is  never  affected  by  this  or  &ny 
scarcely,  or  no,  sign  of  any  special  longitudim 
is  quite  clear  Scudder  combines  at  least  three 
magnipinicta,  the  spots  enlarged,  but  not  specia 
kochif  the  spots  enlarged  longitudinally,  and 
series,  without,  however,  any  uniting  with  th< 
extensa-conjuncta^  also  enlarged  longitudinally,  i 
outside  the  discal  spot  extended  sufUciently  to  b< 

X.  ab.  centriconjuncta,  n.  ab. — The  spots  of  the  subm 
of  the  forewings  enlarged  and  moved  up  closelj  to  the  c 
directly  therewith  and  with  each  other,  forming  a  large  ai 
across  the  middle  of  the  wing. 

Such  an  example  is  stated  by  Barrett  ix)  I 
collection  ;  he  notes  it  as  having  '*  the  entire  cen 
occupied  by  a  broad,  deep,  black  band  of  coales( 
aberration,  instead  of  the  discoidal  spot  being  of  ni 
the  spots  directly  outside  are  joined  by  their  slendi 
as  is  the  case  in  extensa-conjuncta,  the  outer  discoK 
part  of  the  enlarged  fasciated  band,  often  placed  qu 
of  the  wing.  Whether  Scudder's  most  extreme  toi 
not,  is  doubtful,  but,  as  he  makes  no  mention  of  t 
must  assume  it  to  be  present ;  at  any  rate,  it  canr 
ab.  fasciata,  in  which  the  outer  discal  spot  isW. 
{Butts,  New  Engl, J  p.  41)  that,  "in  some  New  Ei 
the  margin  is  greatly  widened,  and  the  spots  elonga 
-with  the  first  spot  in  the  central  cell,  a  large  black  ] 
examples  the  spots  on  the  underside  are  considerably 


RUIOCIA   PHIiJEAS.  865 

A.  ab.  fasciata,  Streok., "  Butts,  and  Moths  Nth.  Amer.,"  p.  101  (1878);  [?  Scadd., 


(» 
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,.  '  •  All  the  black  spots  on  the  nppersurface  of  primaries,  save  one  within  the 
<li8coidal  cell,  are  enormously  enlarged  and  confluent,  forming  a  broad,  somewhat 
inegolar,  black  band  eztenmng  from  costa  to  the  inner  margin.  Undersurface 
«»ctly  as  in  common  form.     Florida  (Strecker). 

The  character  of  ab.  fasciata  by  which  it  is  to  be  distinguished, 

^u  ^^^^  ^^^  ^^^   spots  on  the  upper  surface  of  the  forewings,  except 

the  one   in   the  cell  further  towards   the   base,  unite  to  form  the 

central    transverse   band.       The  outer  discal  cellular    spot   is   lost 

^J    union    with    the    transverse    series,    the    members    of    which 

are  enlarged   and   moved   towards  the   centre  of  the  wing.      This 

character   is   excellently  shown  in    the    figure   in  the   Entom,,   xi., 

P*  26.      As  we  have  just  observed  (supra),  Scudder  describes  {Butts, 

^ew  England,  ii.,  pp.   1000-1001)  as  fasciata,  certain  specimens  in 

"which,    *«  in   the  row  of   spots  in  the  outer  half  of  the  wing,  each 

spot,  though    perfectly  distinct  from  the  others,  is  expanded  a  very 

Aittle  exteriorly,  and   very  much  interiorly ;    the   spots  beyond   the 

cell  joining  that  which  borders  the  outer  limits  of  the  same;  those 

^^  the  median  interspaces  extending  nearly,  or  quite,   to  the  base 

^^  the  interspaces,  and  that  of  the  medio-submedian  interspace,  in 

pne  instance,  as  long  as  broad,  and  in  the  other  twice  as  long  as  broad, 

s^^f^*^  ^^  being,  as  normally,  half  as  long  as  broad.     On  the  under- 

21  t  ?K^'   the  wings  have  the  normal  pattern,"  etc.    This  form  clearly  is 

ren  ^''^e  fasciata.    It  is  remarkable  that  the  true  fasciata  form  was 

tj^t^j^^^^*    quite  independently,  by   Cockerell,  who  applied  the  same 

Wes^*^  ^       Strecker,  to  the  fasciated  insect  described  and  figured  by 

io    th^   C-&ntow.,  xi.,  p.  25).     This  figure  has  all  the  spots  comprised 

into  «^  ^  ^'I^'^sverse   submarginal   row  of   the  forewings  concentrated 

thg  J-   *'^ick  continuous  transverse  band,  stretching  across  the  wing, 

tnarked^*^*^*^  spot  being  entirely  absorbed  therein ;   the  hindwings 

without    ^^   usual ;    the  markings  on  the  underside  entirely  normal, 

on  the  u  ^"^^'*^i'^g  the  slightest  trace  of  the  black  band  so  conspicuous 

•        1876.  t^^^®^^^^©'     The  specimen  was  taken  at  Finchley,  August  7th, 

I        resultia^^^-  ^^  notes  an  example  with  the  spots  of  the  forewings  confluent, 

taken  a^-K^*^  *  Hither  distinct  crescent- shaped  mark  on  each  forewing, 

Beech   ^^^^^^^^^"''ne,  July,  1881.    Lusby  captured  a  specimen  at  High 

•'       oentre'o?*  ^^  *^?  ^lack  marks  on  the  forewings  forming  a  group  in  the 

^        banded  *^®  ^^^'      Harwood  ( \'ict.  Count,  Hist,  Essex)  says  that  black- 

,       South    ^^*^^^P^®s  have  been  found  at  various  times  on  the  coast  of  Essex. 

I        with  ijP     ^^'^^s  i^^'9it,,  xxvi.,  p.  806)  that  we  sometimes  find  examples 

i       The     f      spots  mv^oh  larger  than  usual  and  often  tending  to  confluence. 

i       ,^      ^^^'t'^me  limit  to  this  phase,  he  says,  in  the  variation  of  this  insect, 

l^no^^^     to  be    reached  in  var.  fasciata,  Strecker;  in  the  Entom,, 

ikX'AA^*  ^S>  is  a    ^^ure  of  a  banded  example  of  C,  phlaeas,  taken  in 

5-       r*-  A?^^^»  which    fa  certainly  the  form  described  by  Strecker,"  and 

i       he  adaa  that  "intermediates  between  var.  fasciata  and  the  type  are  not 

\\       rare  lu  ^Britain ;     ]Vf  ^    Sabine  captured  three  examples  this  year,   in 

•«       all  ot  which  the  black  spots  are  very  large,  and  those  of  the  transverse 

^       aeries  inclined  to  coalesce;    the  outer  discal  spot  in  one  example  is 

ii       almost  uxiited  with  the  fourth  spot  of  the  transverse  series ;  in  another 

t       specimen,  the  third  and  fifth  spots  of  the  transverse  series  are  pyriform." 
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p,  ab.  latomargmata,  n.  ab. — ^The  blad 
considerablj  extended  towards  the  centre  d 

Clark  observes  that  he  has  a  spec 

broad,  black,  hindmarginal  band   to 

including,  the  transverse  row  of  s|j 

exaggerated  form  was  taken  on  the 

August  7th,  1898,  in  which  the  dark 

wings  was  twice  as  broad  as  in  the  ui 

copper  colour,  too,  of  all   the   v^in| 

hindwings  there  were  no  traces  of  t 

sometimes  present.      Imms  notes  th 

often  have  the  coppery  colour  much 

of  the  wing  considerably  widened. 

with  broad  hindmarginal  black  bands 

taken  in  Ireland.     We  have  an  excep 

of  the  nujfusa  type,  with  the  nervures 

and  the  spots  of  the  submarginal  row 

mid-August,  1901 ;   also  large  $  s  taJ 

with  broad  outer  margin,  large  spots,  an 

{.  ab.  nigroapieatay  n.  ab. — Having  a  brot 
outer  margin  of  forewings,  and  much  intenaifie 
enclosing  the  three  black  spots  there  situated, 
taken  by  Harwood  at  Golcnester,  August  2nd. 

This  form  might  be,  perhaps,  added 

only  involves  the  band  and  apex,  and  the 

it  may  be  maintained  here. 

0.  ab.  melanophlaea8f  Vill.  and  Guen.,  "  Tt 
"  Etudes,"  etc.,  pp.  13-14,  pi.  v.,  fig.  76  (1896).- 
the  forewings  are  entirely  brown,  and  only  li 
(fauve-dor^)  at  the  base ;  the  hindwings  witn  th 
tawny  band  also  sometimes  obliterated.  South  < 
possibly  only  an  accidental  aberration  of  Mae 
have  tfi^en  it  near  the  Bois  de  Boulogne  ( viUier 

This  is  really  a  combination  of  ab.  i 

which  the  margin  is  largely  increased, 

elongated,  the  discoidal  spot  also  elonga 

suffusion  of  the  greater  part  of  the  foi 

black  shades,  or  streaks,  obscure  the  who 

forewing;  and  that  his  fig.  76,  taken  in 

Paris  (from  the  Bellier  collection),  repres 

phlaeaa  by  Villiers  and  Gu^nee.     The  B 

another,  absolutely  similar.     He  adds  tha 

with   turcicuHy  Gerh.,  w^ith  which,  howe 

transitions."     It  is  also  recorded  from  Bii 

TT,  ab.  haeilipuncta,  n.  ab. — Forewings  witl 
discal  cell  towaras  the  base.      ?  ,  Tintem,  Angus 

Variation  in  mabkinqs  o] 

a.  ab.  eaeruUopunetatn  [Staud.,]  Riihl,  "  Pa! 
Tutt,  "  Brit.  Butts.,"  p.  153  (1896) ;  Wheeler, 
PJdaeas  var.  5,  Stphs.,  "  Ulus.  Haust,"  i.,  p.  80 
"Nyt  Mag.  f.  Natur.,"  xl.,  p.  163  (1902).-A  : 
from  one  to  five  in  number,  and  from  a  single  sc 
situated  just  within  the  inner  edge  of  the  cop] 
hindwings. 

Biihl  refers  the  name  to  Staudinger, 
very  bright  and  numerous  blue  spots  oi 
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^Wb  cannot  discover  that  Staudinger  described  this  form.     It 
is  tlae  var.  5  of  Stephens  who  diagnoses  it  as  having  "  the  hindwing^s 
^ttiore    or    less    spotted  with  blue  towards  the  coppery  band."     This 
^orm,    -with     a    row    of    blue    spots  just  inside   the  coppery   outer 
^'^ftz'^inal  band   of  the  hindwings,  appears  to  be  frequent  in  all  the 
■^^oos  of  the  species  found  in  the  Old  World.     We  have  already  quoted 
C<dftf<x,  pp.  884-885)  Weismann's  remarks  thereon,  and  also  Chapman*s 
(€X9ee^^^  p.  840),  and  we  may  here  note  that,  in  addition  to  the  eastern 
ABia.tic  races,  Nic^ville  observes  {Butts,  of  Indian  p.  817)  that,  in  India, 
«ie  var.  stygianus  usually  has  a  series  of  4  or  5  pide  blue  hastate  spots, 
^irectly  above  the  inner  edge  of  the  coppery  hindmarginal  band  of  the 
*\ij^dwin^.       They  are  also  shown  very  strongly  in  Cramer's  figure  of 
^'^fneus,  from  Smyrna.     In  Europe,  examples  are  recorded  from  Scandi- 
f^avia,  Germany,  Austria,  Switzerland,  France,  Italy,  and  Spain,  and  it 
|8  Very  frequently  observed  in  the  British  Isles.     We  note  that,  on  April 
^^*h,    1908,    at  Locarno,  almost  all  the  specimens  had  a  very  strong 
^^I'grinal  series  of  red  spots  on  the  underside  of  the  hindwings,  and  a 
^^  of     blue  spots  just  inside  the  hindmarginal  band  on  the  upperside 
^?   example    is  reproduced  in  our  pi.  xiii.,  fig.  8),  and,  in  our  own 
^^Uection,  we   particularly  note  the  blue  dots  in  the  spring  form  from 
^Vbi^  France  and  the  Riviera,  Digne,  Cannes,  Auribeau,  Hy^res,  and 
Bj^^^era,  in  both  sexes.     The  summer  brood  of  Susa  only  shows  the 
^Q^  in    a    small  proportion  of  specimens,  although,  in  one  example 
^^.^^re,  there  are  some  scattered  blue  scales,  not  only  in  the  ordinary 
^^  ^^*^>  lout  also  nearer  to  the  base ;  they  often  occur  in  specimens  of 
//  ^^mer  brood  taken  at  Aosta,  Torre  Pellice,  Crissolo,  and  also  in 

'^j^S/^^  brood  at  St.  Michel-de-Maurienne,  St.  Jean-de-Luz,  Arcachon, 
^  •^  ,^^  -«  on  the  Petit  St.  Bernard  and  the  slopes  of  the  Br^vent  in 
Wl  ^  y/      *^^  ^^vbere  the  species  is  probably  only  single- brooded ;  in  Switznr- 


vr 


»^  ^^J   ^    ^^^^^mples  with  blue  spots  have  been  taken  also,  in  August,  in  the 

J,  etc.     The  Malta  specimens  (March  and  August),  and  those 
^rrout  (May)  are  also  well-marked  in  this  direction.     They  are 
"odtirely  absent  in  Spanish  examples,  the  $  s  only  occasionally 
"iDi^^  ^,— -"-^  one  or  two  small  blue  points,  a  ?  from  Bejar,  taken  in  July, 

^)^>         J^^^^^  *^®  ^^^  ^^  ®^^  Spanish  series.     They  are  also  unaccountably 

^iV"^  1^^?"  _^^ —  a  long  series  token  in  Fontainebleau  Forest  in  mid-August, 
Aci  0^^  t  '-^^ — ^^^^  *J^®  Scandinavian  examples.  Strand  observes  that,  of  some  108 
^^\j^,    ^\^-J^^^  taken  in  Suldal,  in  1901,  67  belonged  to  the  form  which  has 

^^Ht^^ _^     ^*®  ^^  *^®  inner  side  of  the  marginal  band  of  the  hindwings;  in 

-these  examples,  these  spots  are  only  weakly  developed,  some- 
3ircely  visible  without  a  lens ;  in  61  they  are  absent.    From  this, 
concludes  that  about  one-half  of  the  individuals  of  the  second 
which  all  his  captures  belonged)  are  of  the  blue-spotted  form. 
_  r,   in  his  account  of  the  Tromso  phlaeas,  says  (Troms.  Mu$. 

^^(f^  ^  ^  -^^'9  P-  20)  that,  here,  the  blue  spots  along  the  hind-margin  of 
^^  0^  «f>**^Vo.^wing8  are  often  strongly  developed,  and  this  is  particularly 
^  ^  0.c/^9^^^  in  most  $  s,  while  they  are  often  entirely  wanting  in  the 
/  V  J^      Chapman   notes  the  examples  at  Bodo  as  being  very  bri|;ht  in 
*A^  ^'  9jad  with  blue  spots  on  the  hindwings;  and  those  in  our  collection, 
fii>Kx^^^?^^^^^^*  1897,  are  particularly  well-marked.  The  aberra.tion  is 
p^^^%on  in  Britaixfc ,  although  South  asserts  that  the  blue  spots  are  rarely, 
^^^0ff  ^  }^^^^  ^nd  conspicuous  in  British  examples  as  they    are  in 
]^0^ens  from     ^astern  Asia.      They  are  frequently  mentioxied  in 
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records  of  the  capture  of  the  species,  «. 
quite  common,  with  from  two  to  five 
that  they  are  common  at  Abertillei 
present  in  almost  all  the  specimens  of 
a  2  taken  at  Abbott's  Wood  ;  Sa 
near  Dartford;  he  captured  an  exi 
unusually  large  blue  spots,  whilst  i 
district,  he  bred  "two  dark  copper-c 
purple  on  the  basal  half,  one  of  the  lat 
on  the  hind  wings."  Beadle  records  tl 
a  long  series  (17)  taken  at  Deal,  in  Ai 
of  spotting  in  the  specimens  taken  tt 
single  scale  to  four  well-developed  bL 
litt,) :  "I  have  two  specimens,  each  y^ 
from  eggs  found  at  Brentwood,  August, 
caught  at  Colchester,  September,  1900,  i 
one  with  three  blue  spots  at  Hazeleigh, 
with  two  blue  spots  each  at  Hazeleigh  ; 
very  large  and  beautiful,  taken  in  north  E 
1908,  is  in  my  cabinet."  Dalglish  note 
September  18th,  1895.  Kane  observes  t 
blue  spots  on  the  hindwings  occur  in  Ire 
spotted  form  is  frequent  in  Guernsey.  I 
occasionally  in  Belgium.  Standen  notes 
an  exceptionally  fine  form  occurs,  man 
series  of  blue  dots  on  the  inner  margin  o: 
wing.  Lang  observes  that  the  dark  fom 
frequently  a  row  of  more  or  less  distinct 
and  the  marginal  copper  band  on  the  hi 
not  often  mentioned,  although  Gillmer  sa 
occurring  almost  everywhere  with  the  ty 
as  occurring  near  Schwerin  and  Parci 
found  in  August  along  the  railway-banl 
(Limpert  and  Bottelberg),  etc.  In  Fran 
in  the  Hautes-Pyr^n6es — G^dre  (Bondoi 
Brown),  whilst  R.  F.  Brown,  writing 
{Le  Nat,  1880,  p.  180),  observes  th 
his  captures  are  spotted  with  blue,  all 
appear  to  be  a  less  frequent  aberration  in 
bridge  notes  {Proc.  Sth,  Lond.  Ent  5oc.,  18 
taken  in  the  "  Indian  Territory,"  North 
on  the  hindwings,  otherwise  they  were  li 
aberration  is  found  in  almost  all  the  desci 
have  ab.  fasciata-caeruleopunctata,  sb. 
UmenS'Caeruleopunct^ta,  ab.  obsoleta-caerulet 

p.  ab.  cupreopunctataf  n.  ab. — With  the  row  oi 
on  the  inner  edge  of  the  coppeiy-red  hindmarginal  I 
by  little  coppery-red  spots. 

Of  this  form,  Sabine  records  the  capture 
1899,  in  the  Frith  district  {Ent,,  xxxii.,  p. 

y.  ab.  Buhradiataf  n.  ab.  PKlaeat  var.  e,  Stf 
(1828), — With  delicate  copper-coloured  streaks,  e 
along  the  nervures  from  the  hindmarginal  copperi 
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This  form  must  not  be  confounded  with  ab.  radiata,  in  which 
similar  delicate  streaks  replace  the  hindmarginal  band,  the  latter  itself 
being  obsolete ;  in  this  aberration  the  band  is  present,  and  the  fine  streaks 
commence  on  its  upper  edge,  and  then  run  for  a  short  distance  in  the 
direction  of  the  wing- base,  as  in  ab.  radiata.      Sabine  records  the 
capture  of  an  example  in  October,  1901,  near  Dartford,  with  the  black 
before  the  band  on  the  hindwing  delicately  streaked   with   copper- 
colour.     It  is  the  var.  c  of  Stephens,  who  describes  it  as  having  the 
hindwings  with  faint  radiating  coppery  lines  as  in  the  ?  of  C.  dispar. 
We  have  examples  from  Guxton,  August,  1881,  and  the  South  Fore- 
land, August,  1890,  both  ?  s,  and  the  latter  with  traces  of  blue  dots. 
Among  our  continental  captures  we  note  specimens  from  Albenga, 
April  13th,  1908  ;  Locarno,  April  20th,  1908  ;  the  Petit  St.  Bernard, 
August  8rd,  1898,  etc.,  so  that  it  is  possibly  well  distributed. 

5  ab  radiata,  Tutt,  "  Brit.  Butte.,"  p.  153  (1896)  ;  Wheeler,  "  Butts,  of 
Switz.'  "  p.  19  (1903).  PMaeas  var.,  Nich.,  "  Ent.  Rec.,"  iv.,  pi.  D,  fig.  6  (1893).— 
Wi^  radiating  wedge-shaped  lines  of  copper-colour,  passing  up  from  the  outer 
margin  towar<£  the  base,  and  taking  the  place  of  the  usual  submarginal  copper- 
coloured,  band  (Tutt). 

We  reproduce  in  our  pi.  xiii.,  figs.  11-12,  a  S  and  ?  of  this  form. 

The  earliest  example  of  which  we  have  record  is  noted  by  Davis  as 

having  been  captured  in  April,  1865,  the  usual  copper-coloured  margin 

of  the   liindwings  being  in  this  specimen  absent,  and  only  represented 

by  three,  short,  faint,  reddish  streaks  at  the  extremity  of  the  nervures, 

and  a  minute  spot  of  the  same  colour  at  the  anal  angle.     Adkin  notes 

the  capture  of  a  specimen  at  Eastbourne  with  the  copper  band  of  the 

hindwing  represented  by  five  narrow  streaks  on  the  wing-rays,  the  rest 

being  obliterated  by  the  black  colour;  another  in  which  the  copper 

!        colour    is  visible  only  on  one  wing-ray  near  the  anal  angle.     Both 

!        examples  have  the  row  of  blue  dots  that  are  occasionally  present 

I       in   the    species,   and,   in    both,   the    undersides    are    normal  {Proc. 

Sth.  Lond,  Ent.  Soc,  1889,  p.  129),  so  that  each  forms  a  combined 

radiata- OGeruleopunctata.     Hamm  also  records  {op.  cit,  1894,   p.  89), 

an   exaixkple  with   the  band   so   interrupted  as   to   form   a   regular 

f       series  o£    marginal  streaks.     Miss  Sotheby  describes  a  specimen,  also 

I       taken  ati    Eastbourne,  without  the  usual  copper- coloured  band,   but 

i       bavingr    ^^  ^.^^  pencil-like  mark  in  lieu  thereof.     Sabine  records  the 

capture,     at  Erith,  on  September  9th,  1896,  of  an  example  of  normal 

I       colour,  t^  Tit  with  the  marginal  band  of  the  hindwings  only  represented 

i        by   sligliit  streak:^.      He  also  notes  {Ent.,  xxxii.,  p.  284)  the  capture, 

1        in  Sept^:mber,  1899,  in  the  Erith  district,  of  seven  or  eight  specimens 

I        without     the  red  band  of  the  hindwings,  but  having  from  one  to  five 

red  perk  oil-like  streaks  in  place  thereof.     The  example  of  this  form, 

figured      ji:nt.  Bee,  iv.,  pi.  D,  fig.  6,  was  taken  at  Walthamstow  by 

Jackson.     Oberthiir  notes  {Etudes,  1896,  p.  18)  that  he  has  a  tT  and 

$    witti    the  nervures   marked  by  a  golden   streak,  thus  making  a 

transition  between  ab.  ohsoleta  and  the  type. 

e.  ab.  obaoUta,  Tutt.  "  Brit.  Butts.,"  p.  153  (1896) ;  Wheeler.  "  Butts,  of 
Switz.."  p.  19  (1903).  PUaeaa  var.  r,  Stphs.,  "Illus-  Haust.,"  i.,  p.  80  (1828). 
pUaeas  ab.,  Obth.,  ♦'  Etudes,"  etc..  p.  13,  pi.  v.,  fig.  77  (1896).  E^xncta, 
Ftichs,  "  Jahrb.  Nass.  Ver.  Nat.,"  pp.  120,  121  (1899).— The  form  in  which  the 
red  marginal  band  of  the  hindwings  is  altogether  obsolete  (Tutt). 

This  is  the  extreme  form  in  the  direction  of  the  loss  of  the  copper- 
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coloured  marginal  band  on  hindwin^ 
who  diagnoses  it  as  having  ''the  po 
dusky  colour,  without  the  cupreous 
here  described  having  been  taken  on 
Nussey  exhibited  an  example  with  hint 
brown  hue,  at  the  meeting  of  the  Soutl 
held  August  25th,  1892  (Ent.  Rec,  iii., 
capture,  at  Abertillery,  of  an  exampl 
hindwings,  and  Frohawk  notes,  takin 
28th,  1899,  without  the  usual  copper  1 
mediates  of  various  stages  occur, 
Ad  kin  records  one  taken  at  Eastbouri 
hindwings  all  but  obliterated.  Clark 
at  one  of  the  meetings  of  the  City  of  '. 
an  example  with  black  hindwings,  and 
on  the  downs  near  Brighton,  in  whic 
wings  is  reduced  to  a  couple  of  small 
1898,  the  specimens  taken  in  low-lying 
black,  with  no  red  showing  at  all  on  th< 
aberration,  taken  in  the  Isle  of  Wight,  : 
with  dark  colour,  especially  at  the  outei 
on  the  hindwings,  only  a  very  small  pa 
the  inner  angle  of  the  latter.  Barrett  a 
-obliterata^  although  this  is  not  our  expei 
recurrent  and  apparently  local  form,  th 
or  nearly  so,  the  marginal  coppery  hi 
obliterated ;  occasionally,  in  such  specim 
in  the  forewings  are  obliterated,  and,  in  s( 
blackened."  This  possibly  refers  to 
King's  Lynn,  and  described  {EnU  Mo,  Mai 
hindwings  entirely  black,  the  forewings 
the  usual  row  of  black  spots  nearly  obsole 
form  figured  by  Oberthiir,  in  1896,  and 
vitta  marginali  rubro-aurea,'*  the  figure 

example  from  the  '*  Howard- Vaughan  "  a 
1896,  p.  18)  that  ''the  marginal  golden-rc 
disappeared,"  that  he  possesses  ''six  other  ( 
all  from  England,  whilst  one  2  of  this  I 
series  of  blue  spots  which  is  sometimes  pi 
submarginal  band,"  a  combination  of  o^^oZ. 
notes  (jahrb.  Nass.  Ver,  Nat^  1899,  pp. 
July  18th,  1887,  on  the  Boesling  mountaii 
copper.coloured  band  on  the  hindwing  is 
and  undersides,  so  that  the  tailless  hindwij 

above This  hindwing  aberration, 

as  extincta.     Of  course,  the  name  falls  befc 

Vabiation  due  to  suffusion  of 

Beference  to  Weismann's  remarks  (an 
that  eleus  has  been  used  in  so  general  a  ma 
different  southern   suffused  examples,  ind 
characters,  or  the  amount  of  suffusion. 
has  (including  ourselves)  been  referred  to 
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^  apecimenH  of  eUut,  July  9th,  1898, 
,     _  has  attempted  (anUa,  p.  888)  to  meet 

K_(ljy<  has  been  used  in  two  senRes,  first, 
^^'laeas);  secondly,  variational  or  racial 
Jlk|<3  quite  clear  that,  although  this  is 
^^l?Sjf?iS!'j®V5WS^8^'w  'described  a  Buffuaed  example  from 
^^r  M  ***'^^^     *ta''li^*^  the  name  in  a  varietal  or  racial 
Bl*-y  B  V^  J??'iiScJt\ftStiW  Bi  one  ia  unable  now  to  unravel  from 
|AX  refer    to  (1)  slightly   suffused    and 
ttl  and  nntailed,  (8)  much  suffused, 

._^.       __,  ^^  __^    Snnd   unt&iled,   forms.      If    such     a 

f  M^^  |^ii<ihHliWi/3£certainly  should  be  Zeller's  aestivun 

"^  B''C9^'CV'H  F™i><^<  Dorthem  Italy,  Spain,  the 

'I'tlSt!*'*^!'^  Syria,  as  well  as  along  tbe  whole 

I  * — ^"^^  to  the  Canaries,  the  summer  brood 

Spical  to  almost  black,  the  specimens. 

~tr/  suffused,  compared  with  the  spring 

pg  a  markedly  larger  proportion  of 

i  1886,  Lucas  noted  {Ann.  Soc.  Ent. 

Vi  from  the  south,  aod  even  from  the 

Uide  of  the  forewings  more  browned, 

|>f  the  outer  border  of  the  hindwinge 

Sway,  two  small  tails."     It  is  remark- 

•  ij^  spring  (March-May)  forms  along  the 

_  i^l^^ga,  Cannes,  Aurilwau,  Agay,  Hy^res, 

^«3^3jf^&M^f»<^^^^igiie— the  examples  being  quite  as 

■^^    J'       ^^j^ao"  '4w,4;'««i;ins^°Ji3?35^|£a  and  with  even  smaller  dots,  and 

*^  ■^H*^  '  ,  J-tt  I&Bi^i^SVjS&tS&BSiiy  saspicion  of  shsdmg  or  suffusion  ; 

'     °  .1-..      ^   n.  «--. .    -  DO    BO    DO    -■.  .  ,,   f  specimens  taken  in  the 

_  ground  colour  is  much 

^"^^  ,r^^  ^      ^^^,^^^^^^<^"P*-S^^^^  ;uncta  form,  and  united  with  the 

■^-   ■^       "t    n      .     iiT*-_  ^r-^ti. -im- js.  »_.e.<^.  ,u,^_  jhe  oosla  also  slightly  suffused, 

'  brood  is  especially  dark,  siiffuaed 

-i^S.iSs'^    ~»_52»a^i?»3Wl'«>^Ma!Li^^  onwards  largely  replacing  the  pale 

'W  ^^^  1  'SB  ^|4p;^.S™ft"q^iS:^'"'"  »  ^^'  °'"*-^  ^  Fontaineblean 

"^  ""^^^^^'^^lligust  brood,  whilst  at  Bt.  Michel-de- 

Ej>ronounoed  ;  very  dark  too,  and  well- 

ia\rcachon,  much  more  so  than  those 

^'9  district.     In  Piedmont  there  is  con- 

the  summer  broods,  some  of  the 

^idlmost  typical,  others  quite  dark,  and 

^;  whilst  at  Torre  Pellice  and  Bobbie 

J&led,  and  most  of  the  £  s  are  almost 

^l^^leotion  from  this  part  of  Piedmont 

,.„^JSit  of  MontViso.     Forbes,  comparing 

£^&*llA"8»Bt    to   mid- September,  1876,  in 

t -.s.-  _     pjjQanza,  etc.),  with  others  from 

xiii.,  p-  248)  that  "the  Italian 
less'  distinct,  the  copper- colour 
^  costal  margin  of  the  primaries 
■broader  than  any  English  examples 
he  primaries,  too,  is  redder,  leaving 
and  tbe  veins  of  the  wmgs  paler." 
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Lowe,  writing  of  the  May  and 
district  (Orta  Novarese),  in  1900,  ob 
usual  forms,  except  that  an  occasic 
increase  of  the  caudation  of  the  hin< 
black,  apparently  var.  eleus.**  The  I 
Cuenca,  Moncayo,  Bejar,  Avila,  Albarra 
on  the  whole  dark,  the  ^  s  well  tailed 
series  on  forewings  united,  the  nervi 
they  noticeable  for  the  absence  of  bli 
present  in  the  Spanish  ^  s,  and  very  r; 
though  usually  tailed,  have  a  much  : 
than  the  J^s.  Of  the  variation  of 
southern  localities,  there  are  many  i] 
1847,  wrote  (isw,  xii,,  p.  89)  of  the  Sic 

'*  a.  VemtLs :  alls  anterioribus   laete   ign 
poBteriorum  margine  vix  unidentato. 

j3.  Aestivus :  alls  anterioribus  igneis  nigro 

During  the  warmer  months  the  specie 

in  Italy,  and  I  found  them  most  abund 

even  beyond  the  forest  region,  on   the 

plentiful  there.    I  caught  the  first  sp 

mountains  near  Messina,  on  February  1^ 

the  end  of  May ;  the  beginning  of  Ji 

second  brood,  distinguished  by  its  much 

like  that  which  characterises  the  German 

June,  and  usually  those  occurring  in  su 

the  forewings  the  blackish  band  is  nan 

the  hind  wings  the  orange- red  band  is  rei 

marginal  angle  of  the  first  branch  of  the 

slightly  prominent.     This  brilliant  colou; 

months.     The  black  outer  margin  of  the  fc 

reaches  up  to  the  spots,  often  overlaps  the 

or  shading,  which  darkens  the  most  radiai 

third.      This  darkening  is  more  marked 

others,   and   more  complete    in  the  S" 

areas  as  are  not  absolutely  covered  lose 

particularly    the    areas  directly    before 

spot,  which   are   never  completely  cover 

generally  large,  mostly  without  sharp  outlii 

their  centres  than  on  their  edges.      On  tJ 

narrows  and    shortens,    whilst   the   hind 

and  encroach  still  more  on  the  band. 

is  enlarged  and  frequently  develops  into  a  s 

which  the  red  colour  of  the  band  throws  i 

tip  are  blackish  hair-scales  intermixed  with 

the  underside   the  different  generations  ag 

that  have  the  darkest  upperside,  have  the  u 

pale,  whilst  small  light  blue  scales  before  the 

are  rare  ;  they  occur,  however,  in  both  gen( 

noted  {Ids J  1840,  p.  128)  that  dark  phlaeas 

postea).      Fletcher    says    {Ent.^  xxxviii.,  j 

''the  species  is  abundant,  and  occurs  through 

course,   only  occasional  examples  are  to  be 
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months.     Early  spring   specimens  are  typical,   but   the  hindwings 
beneath  are  generally  greyer  than  in  the  north  European  form  ;  those 
found    from  May  onwards  are  referable  to  elem.'*     Mathew  says  that 
the  insect  occurred  in  December,  1896,  January  and  February,  1897, 
ajad  ifc  ^as  swarming  when  he  returned  to  the  island  in  July,  1897,  the 
specinaens  then  being  **  large  and  dark,  of  eleus  form."     He  further 
notes  that,  "  in  Turkey,  the  insect  is  abundant  at  Gallipoli,  Constanti- 
^ple,  Salonika,  and  on  the  Asiatic  shores  of  the  Gulf  of  Ismid,  Sea  of 
Marmora,    and   Dardanelles.      Examples   taken  in  spring  and  early 
summer  are  usually  similar  to  those  obtained  in  England,  but,  in  late 
summer  and  autumn,  they  are  mostly  the  dark  form  eUus  of  Fabric! us. 
At  the  island  of  Pachalimon,  in  the  Sea  of  Marmora,  on  June  17th, 
1878,  a  very  hot  day,  this  variety  was  met  with  in  great  abundance, 
and  they  were  such  an  extremely  dark  form  that  it  gave  the  idea, 
&'t  first,   that  it  was  a  new   species.     The  island  is  full  of  deep  little 
J^vines  running  from  the  interior  to  the  beach,  and  here  these  butter- 
flies had  congregated  in  immense  numbers  to  shelter  from  the  intense 
oeat,  and  I  often  had  more  than  a  dozen  in  my  net  at  a  time  {Knt.  Mo. 
■^^.</.,  vol.  xviii.).    In  Gibraltar,  he  adds,  it  occurs  throughout  the  year, 
the  early  forms  typical,  the  summer  specimens  dark  and  of  the  eleus  form ; 
so  also  in  Crete  and  Corfu,  and  this  is  probably  the  case  in  all  the 
Mediterranean  littoral  localities."    Walker  similarly  notes  (in  litL)  that, 
"on   both   sides  of  the  Straits  of  Gibraltar,  Malta,  Sicily,  Tangier, 
pc.,  the  species  occurs  all  the  year  round,  the  specimens  taken  from 
*ate  autumn  to  April   being  exceedingly  like  our  ordinary  summer 
^^^inaens,  perhaps  rather  warmer  in  tone  on  the  hindwings  beneath, 
*wxst     those   taken   in   June  and   July  are  very  pronounced  eleus, 
oo/^^  "^^^th   very  little  of  the  copper-colour  remaining,  the  ground- 
smn"'^     ^^ing    almost    entirely    suffused  with    black.      I  think    the 
in   ^K*"      specimens   are   even    darker   in    Malta   and    Turkey   than 
"the  ^^'^^l**^'"       Nicholson    observes    (Ant.,    xxvii.,    p.    118)    that 
^jlg       f^'^sican  examples  come  close  to  eleus,  but  do  not  exhibit  the 
than      7  ^^  ®^  conspicuously  as  the  true  eleus,  and  are  considerably  blacker 
like  eL    ^  '**  '   moreover,   they  do  not  appear  to  be  temperature  forms 
the  se^^"^*   ^"^  rather  a  well-marked  local  race.     They  occur  throughout 
examin^S^'    and  at  various  altitudes,  the  majority  of  the  specimens 
Vizzav  ^^^     coining  from   the  slopes  of    Pointe  Oeppo,     just  above 
that  of^*^*'     where  the  mean  temperature  would  be  decidedly   below 
(( exam     i  **^^   south  of   England."     Mathew  observes   (in  litt,)   that 
,  larffer    "^^^  captured  in  Madeira  and  Teneriffe  in  the  spring,  are  a  trifle 

•  fall  of ^^^^  brighter  than  English  specimens,  but,  at  Madeira,  in  the 

■w  p:*^  "ttie  year,  j  have  seen  them  almost  as  dark  as  var.  eleus.** 
have  ^^^*^-^^*^^t»  (Butts,  of  Tenenffe,  p.  42)  says  that  "some  specimens 
J.-  *^^^n  foun<i  much  darker  in  colour  than  those  described,  the 
amereno^  being  qq  great  as  to  suggest  the  possibility  of  a  distinct 
I  variety . »  »  Bethixne-Baker  notes  {in  litt.)  that,  "  in  June,  at  Guelma,  in 
I  Algeria,  the  specim^ng  were  eleus  with  large  spots,  the  hindwing  below 
!  very  soft  and  pale  with  evanescent  markings.  The  Asia  Minor  examples 
i  vary  considerably ,  those  taken  in  Brussa  are  very  dark."  Of  the  latter 
)  be  has      a  series    of   some  20  specimens  taken  in  June,  July,  and 

SeptemTt>er,  and  he  says  that  these  are  the  darkest  he  has,  "the copper, 
\         ^hen  visible,  pale  in  colour,  the  spots  suffused  and  large,  the  spotted 
band  on  the  primaries  largely  confluent.      In  three  specimens  there  ia 
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no  trace  of  copper  at  all  on  the  forewi 
terminal  band  is  deep  red,  and  the  taU 
of  the  specimens  from  this  place  t 
examples  from  the  Taurus  mountains  & 
English  ones."  Swinton  says  that,  *'  t 
zanean  form  of  pldaeas  occurs,  with  th< 
less  long." 

The  suffused  or  melanochroic  forme 
as  follows : — 

1.  The  ground  colour  slightly  safiFased  a 
the  outer  portions  of  the  nervures  (sometinK 
base);  hi  ndwings  without  tails  ^ab.  ini^ta,  n. 

la.    As  in  1,  but  the  hindwings  markedly 

2.  The  ground  colour  of  forewings  saf 
fulvous;  hindwings  with  fulvous  marginal  b( 
tuffusa,  Tutt. 

2a.  As  in  2,  but  the  hindwings  markedly 

26.  The  fulvous  colour  confined  to  a  narro 
extending  from  base  to  outer  margin,  and  inc 
markedly  tailed =ab.  turcietUt  Gerh. 

8.  The  ground  colour  of  forewings  enti 
including  the  discal  area,  through  which  the  fi 
wings  with  fulvous  marginal  border,  not  marki 

Sa.  As  in  3,  but  the  hindwings  markedly  t 

Dealing  with  these  in  more  detail 
formation,  difficult,  however,  sometimes 
form.     Onr  notes  on  the  melanic  aberrs 

a.  and  /3.  abs.  initia,  n.  ab.,  initia-caudata 
the  nervures  darkened,  the  inner  margin  towa 
The  ab.  initia  without,  the  ab.  initia-caudata  v 

Both  these  forms  are  fairly  common 
species,  in  Britain  as  well  as  in  central  ! 
step  in  the  direction  of  the  more  marked 
first  showing  itself  faintly  along  the  costs 
the  inner  margin  towards  the  base  of  the 
forms  occur  in  the  south  as  frequent  ab< 
look  almost  typical  by  comparison,  so  sli 

y.  ab.  suffusa,  Tutt,  "Brit.  Butts.,**  p.  152 
p.   135   (1902);   Wheeler,  "Butts.    Switz.,** 
"  Jahr.  Nass.  Ver.  f.  Nat.,*'  p.  120  (1899).— The 
with  black,  the  markings  as  in  the  type.    Throu 
etc.,  chiefly  in  the  examples  of  the  summer  and 

This  is  the  form  in  which  the  copp 
appreciably  present,  but,  instead  of  mai 
the  colour  is  distinctly  suffused  with  di 
brighter  in  the  discal  area  of  the  forewi 
extending  downwards,  slightly  beyond  t 
The  suffusion  is  most  marked  along 
margin,  over  the  basal  third  of  the  win^ 
nervures,  but  more  particularly  towards 
markedly  tailed  as  in  ab.  eleus,  although  i 
slightly  developed  in  this  direction.  It  is  pc 
obtained  in  Britain,  and  probably  includes  i 
examples  recorded  under  the  name  eleus. 
Deal,  August,  1887,  Cuxton,  August,  189J 
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'oetveen  Jul;  8lBt  and  August 
*  ionnly  dark  and  dusk;,  some 
I    wtwasexcesaiveinmid-July, 
[))leB  would  have  been  in  the 
lartmooc,  the  examples  taken 
'lose  found  on  the  open  moor, 
(I)  of  the  great  drought,  ate 
all  on   the  hindwingB  (ab. 
fliffuaed  ia  a  recurrent  form, 
I  Britain,  several  smoky 
m  about  the  same  spot ;  quite 
Eraser  in  a  hollow  of  a  hiU- 
-,_.,-rs  of  Surrey;  be  also  records 
^\X^5"*^  the  same  form,  taken  oo  a 
S?— Ai^ii&ve  found  this,  perhaps,  the 
Lieaatem  France  and  northern 
\\,  between  Auguit  llth-20th, 
iot,    some   specimens   (chiefly 
re  intermediate,  suffused  more 
>ase  of  the  forewinga,  leaving 
ers  were  suffused  all  over,  with 
Aj  before  and  beyond  the  discal 
;  aa  quite  dark  epecimenB.    It  is 
le  sufTused  examples  from  tfaose 
ca  IS  described  as  intermediate 
luch  B  transifos  also  is  similarly 
[thin  our  siiffiisa,  but   tiiranica 
ntiog  both  upper-  and  under- 
lies  that  his  trannena   has  the 
approaching  eUiu,  i.e.,  golden- 
the  branches  of  the  median 
;^2^^«!^3ail  of  eleiu,  the  most  marked 
'"  3^2>^  famt  indication  thereof.     He 
•S'ji^*  the  summer  brood,  the  spring 
^.f^yUSniid  Rhine  district  being  quite 
v/JS^tS*^"'*  on  July  13tt.  1887,  in  the 
i^«i?d«4^^red  aspecimen  with  the  fulvous 
)(S(tB|f<^[vmgstendiDf;intinttor^^fi*,  but 
K'tMBW»^»<'iC"  Rlass.    Speiser  notes  that,  in 
(i^yes  of  the  second  brood,  io  warm 
by  the  more  or  leas  strongly 
-,_-..&*  such  forma  traoaition  to  the 
i^D^on  the  hindwinga.     Real  eUns, 
'     ■i5K**'^<'^'''naI  examples  occur,  but 
_,    -'.IStfnerouB.     RoBsler  saya  that  the 
,d"fl|>^|>umann,  that  it  is  not  rare  in 
IC^Jif^D'e  found  the  form  distributed 
■  "■         ^»ugh    not  commonly,  *■.(/.,  St. 
-~-,t  4th.  1897  ;    at  Susa,  August 
bie  August,  1901;  wealsobavo 
|*aS:19n2;   FoDtainebleau,  August, 
I^^Bronchales,  August,  ISOl ;  and 
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Moncayo ;  also  occasionally  in  the  h 
August  7th,  1904,  etc. 

d.  ab.  eleui,  Fab.,  ''Enfc.  Sys.  Supp. 
(1851) ;  Werneb.,  ''  Beifer./'  p.  895  (1864) 
Laog,  '*  Butts.  Eur.,"  p.  95  (1884)  ;  Kane. 
"Bhop.  Nihon.,"  p.  16  (1886);  Leeoh,  **  £ 
«'Pal.  GroBS-Schmett.,"  p.   218   (1895); 
Weism.,  *<£ntom.,**  xxiz.,  transl.  pp.  30  < 
(1896) ;   Staud.,  **  Cat.,"  3rd  ed.,  p.  74  (1 
(1903);  Chapm.,  "Ent.  Bee,"  xvi.,  p.  17< 
p.  128  (1840). — Henperia  Rusticus  alls  ema 
{qIyo    nigro   punotato,  posticis  fasciola    f 
Habitat  in  Germania.      Affinis  certe   H, 
fuses,  albo  annulate,  olava  oblonga  nigri 
disco  fulvo  nitido,  pnnctis  majoribos  nigri 
snbooellaribus  atris.    Posti'^aB  valde  emarg 
fasoia  abbreviata,  dentata,  fulva,  subtas  ci; 

postioa  obsoleta,  falva  (Fabricius).  Britis 
(Harwood).  Hants:  New  Forest  (Bayne) 
district  (Pickett).  Distribution. — Afrk 
Algeria— -Guelma,  June,  1884  (Baker). 
Broussa,  August  and  September,  19( 
Marmarice  district  (Matbew) ;  Syria — Zeb< 
(Graves),  Jerusalem  (Swinton).  Aubtro'] 
brood  —  Herculesbad,  July  12th-20th,  19< 
Corsica  :  Ajaooio,  May  30th,  1893  (Stande 
1903  (Bowland-Brown),  Tattone,  Corte,  c< 
Francs:  Fontainebleau  (Tutt),  Arcaohon, 
franche  (Matbew),  Nice,  almost  replaced 
St.  Martin  Vesubie,  July  26tb,  1903  (Bow 
(Kundeg).  Germany:  Prussia — 9  near  Lye 
wald,  in  hot  summers  (Laplace),  singly  near 
rare  in  Thuringia  (Enapp),  not  rare  in  secoi 
Herz),  one,  July,  1898,  near  Beuthau,  anol 
near  Zeisdorf  (Pfitzner),  once  near  Grimm 
Leipzig),  d  near  Begenstauf,  July  15th,  18 
mosses  (von  Kolb),  rare  in  hot  summers,  Ba 
park,  near  Karlsruhe  (Gauckler).  Grebce  : 
June,  1900  (Fountaine),  Athens,  Salamis  B 
12th,  1897  (Mathew),  Navarino  (de  la  Garde) 
— Sicily  (Zedler),  Naples  district — Camaldoli  ( 
district  (Verity),  Piedmont— Orta  Novarese,  J 
Bobbie,  Aosta,  etc.  (Tutt),  Gardone,  August  1 
Brindisi,  Ancona  (Mathew).  Malta  (de  la  G 
Suldal,  Stavanger,  August- September,  1901  (S 
Spain:  throughout  in  summer  brood— Andf 
Bronchales,  etc.  (Chapman),  Gibraltar, 
Isles — Minorca,  August  19th,  1874  (J.  J.  Wa 
(A.  H.  Jones).  Switzehland:  in  the  sum 
the  southern  valleys — Val  d'Anniviers  (Tat 
Brigue,  August  30th,  1898,  BeDinzona.  da 
(Wheeler),  Sion,  Sierre,  Niouc,  Visp  (Favre),  ! 
(Walker),  Gailipoli  district  (Mathew),  Crete, 
very  abundant  and  very  dark  (Mathew). 

It  is  generally  assumed  that  elew 
tailed  souihern  forms.  The  original 
German  example,  with  fulvous  dis 
hindmargin  on  the  hindwings,  and  ' 
ground  colour  more  suffused  than  the 
the  most  extreme  form  in  this  direc 
forms,  Zeller  writes  {his,  1840,  p.  128) 
by  Ochsenheimer  (p.  90),  flies  near  Fra 
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^ii  the  ordinary  phlaeas.     The  fiery  colour  re 
gs,  before  and  behind  the  spot  which  lies 
Jk^rown  hindmargin  extends  almost  to  the 
:x3iale,  which  may  be  considered  as  belong 
8s  broad,  brown  margin,  and  besides  the 
space  between  the  margin  and  the  row  of 
!lour,  though  darker  than  usual."    Nor  mus 
nopMaeas,  Vill.  and  Gu^n.,  which,  if  the  fig 
^>  1896,  pi.  y.,  fig.  76)  be  trustworthy,  has  the 
^uter  margin  to  the  base,  suffused  with 
~  rougbt  about  by  the  modification  of  the 
udinal  streaks,  which  occupy  the  whole  c 
^gnoses  it  as  "  supra  multo  obscurior,  al. 
-parva.*'      The   form  is  distinguished  fro 
the  hindwings.      Strand  notes  eight  spec 
September  17th,  1901,  in  the  Suldal,  wh 
referred  to  eleus,  F.,  although  some  dififi 
jrpical  examples.     One  suspects  that  these 
Cbb.   typica-cavdata    {anteoLf  p.  859).      As 
little  is  known. 

.,   **Beit.  Sohmett.,"   p.   6,  pi.   ▼.,  figs.  6a  ( 

^^-fei:ideB/*   etc.,   pp.  18-14  (1896). — The  specimens 
^   Sisohoff.  of  Augsburg,  as  ottomanui;   from  the 
^jf^IUaeaSj  it  is  to  be  distingaisbed  by  its  oonspiououfl 

<51e8cribed  by  Oberthiir  {Etudes,  etc.,  1896, 
r    surface  of  the  wings,  except  the  marginal 
icsli  remains  golden -red,  suffused  until  it  be 
^fiving  the  insect  the  appearance  of  a  ^  . 
t^liis  form  is  strongly  developed  in  Syria,  ' 
X3.dia,  and  Japan,  and  transitional  forms  a 
i  en  tales.  Sierra  Nevada,  and  Corsica ;  on 
turcicus  near  Paris  and  Bennes,  bi 
south."     Our  examination  of  Gerhard's  \ 
;     6c,  $ )  hardly  bears  this  out.      Our 
olour  dull  coppery;    the  black  parts  si 
T  very  little  suffused  in  ^  ,  much  more  so 
chopper  colour  confined  to  a  longitudinal 
outer  marginal  band,  and  including  the 
i.  d    8rd  of  the  three  topmost  spots  belong 
^^erse  row  that  crosses  the  forewings;  the 
rather  narrow  and  inclining  to  orang 
JCQ  well  produced.     The  underside  of  fori 
:    spots  ringed  with  white;    of  hindwin, 
fcrker  on  margin ,  no  dots.  *  *    The  form  ( $  ] 
.    fab.,  only  it  has  a  band-like  streak  of 
^■'i^argin,  instead  of  the  usual  median 
'Widening  outwardly.     Maintaining  the 
'^e  have  examples  from  Italy — Susa,  A 
5th,  1901,  Torre  Pellice,  August  7th, 
^      July,  1902  ;  Spain— Moncayo,  Bejar, 
early  August,  1901 ;    Malta—July, 
Belgrade,    Austria— Orsova,    July, 
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Bulgaria— the  Eilo,  May  28th,  1899.  Gerhard 
(pi.  v.,  fig.  8,  called  a  $ ,  but  looks  like   a    $  )     i 
example,  with  very  faint,  and  rather  small,  blf    : 
and  very  wide  red  hindmarginal  band  on  h.ind.^ 
developed.     There  is  no  suffusion  sho^wn    in      I 
turcicus  is  much  nearer  the  true  eleus,  Fab.,  th£ 

^.  ab. /tiacato,  n.  ab. — The  forewings  sufifased    w^ife 
the  dlscal  and  submarginal  areas,  through  wfa.ioh   oo     ' 
copper  appears ;  the  hindwings  with  copper  mar^nal  b;     i 

This  agrees  much  more  with  Oberthiir's  tui 
the  latter  with  turcicus,  Gerhard.     Forms   sufii 
always  rare,  except  in  the  Mediterranean  distric 
the  occurrence  of  examples  in  Alsace  with  the     ! 
entirely  suffused  with  black. 

17.  ab.  fuscata-caudata^  n.  ab. — The  whole  of  th 
blackish  or  blackish  brown,  the  discal  area  only  showii 
of  the  copper  areas  before  and  beyond  the  discal  spot ; 
hindwings  fulvous ;  the  outer  margin  tailed  as  in  ab.  el 

This  is  one  of  the  darkest  forms  of  phlaeui 
aberration  in  the  southwestern  parts  of  its  disferii       1 
in  the  eastern   parts  of  the   Mediterranean   £ 
peninsula,   Greece,   Asia  Minor,  Syria,  etc. 
it  as  occurring  in  Corsica.     Staudinger's  diagn< 
ed.,  p.  9),  '*  caudata,  supra  nigricans,"  agrees 
than  with  eleus,  Fab.      His  later  diagnosis  c 
p.  74),  *<  supra  multo  obscurior,  al.  post,  pleru        1 
although  somewhat  wider,  still  fails  to  note  the 
the  Fabrician  eleiis.     We  have  examples  closely 
Piedmont — Crissolo  ;     Spain — Bejar,   Bronchal 
and  Corsica — Bastelica. 

Variation  of  the  markinos  on  the  unbe 

There  is  considerable  variation  in  the  ground     1 
of  the  wings,  which  extends  from  pale  whitish-gi 
red- brown  whilst  the  outer  marginal  band  of  tbe    : 
quite  strongly  marked  with  orange,  is,  on  the     1 
obsolete  in  some  specimens  with  every   possit  I 
in  different  individuals ;    similarly,   the   spots 
the  hindwings  vary  from   tiny  specks    (a    me 
large,    strongly    marked,    well    developed,     dc 
considerable  difference  in  the  size   of    the    sp 
and  these  are    often  conspicuously    outlined 
scription.      But,  apart   from   this  general     var 
aberrational  forms  occur,  chiefly  in  the   directio 
existent  spots,  or  by  the  union  of  two  independ 
streak.     We  give  illustrations  of  the  most  n^ar^i 
figs.  4,  5,  18,  14.      On  this  subject,  Scudder  ^1 
England,  p.  1001):   "The  underside  of  the  wing 
material  extent  in  American  specimens,  and  tb 
confined  to  the  brief  cuneiform  extension  (but 
enlargement)  of  the  extra-cellular  spots  of  the  fn 
remarkable  is  that  a  suffusion  (extension)  oi  spot 
the  forewings  is  often  correlated  with  ohsoleBoenc 
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wings  elongated    into   I 


PhlaeoM  ab..  South, 
ition,  (he  variation  iaoonfl 
black  Bpota  well  defined,  i 
1  an  elongate  one  on  the  a 
This  appears  to  b«  teprt 
The  following  8 
type,  miiiDs  the  left  fore' 
■t7le  of  C.  dUpar.     Brad 

toiewingi  and  hindwlng  i 

lull;  formed  but  mooh  ama 

very  wide,  and  the  colour  i 

"■ken  Anguat,  1890,  at  Deal 

EXAHFLBs. — The  folio  win 

jo  of  possible  gynandromo 

llsidGrBble  diTcisiCy  in  tba  vivi 

>ocieBof  butterfly  or  moth,  one 

i&jne  individual,  however,  on< 

.)ier,  its  fellow  ;  but  I  onoe  tooi 

Uch  had  a  very  apparent  diifa 

''^ing  much  lighter  on  both  aurfi 

17  degree  (Oosse,  Can.  Nat.,  p. 

(bia  to  be  a  possible  case  oi 

^ISt  doubtful. 
'*  ■"  -^ht  wings  i  ; 

the  ninga  are  ver;  diitinoti' 

laid  on  the  upper- a 

■^  the  sterna.     A  !  caught  in 

__  _sorrel]eaf,andeight  on  the 

|i^On  September  7th,  1868, 1 1 

Jqffji  large  pasture,  and  saw  be 

,.aJ:K&  did  not  fly  in  the  usual 

l^^^^ort  distance  at  a  time,  aod 

'   "  ■  ~ )  that  I  conclude,  tbe  Iarv» 

le  laid,  she  settled  (requentlj 

lent  post,  and  basked  in  the 

_„.-^  ith  the  following  results;  ' 

4f^^^S  midrib  of  tbe  leaf  close  to  t. 

""*■*  "ffiW  chosen  on  which  to  dep( 

>^>th  not  more  than  three  or  ft 

'•wr^msni^enny  pieces.      Od  three  occas 

^t&^^M^^s,  I  have  found  two  eggs  on 

'-"""-■'■""'"  egg  was  laid  by  the  same  S 

■  I  was  following,  and  careful!; 

S  B  often  settled  on  the  groui 

parently  for  the  sorrel,  and,  j 

[place  on  a  leaf  for  tbe  egg,  tl 

which  were  depressed  an 

1).     OvipositioD  takes  plue 

over    Rwnex  aeetotdla,   ct 
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^anksides,  sides  of  ditches,  depressions  of  gronnd.     It  alights  on  the 
^Jant,  and,  keeping  its  wings  partially  opened,  it  curves  its  abdomen, 
^iad  walks  deliberately  over  a  leaf  with  the  abdomen  pressed  against 
?*•      When    it   reaches  a    suitable  place   (generally  on   midrib,   near 
J^iaction  oi  petiole  and  leaf)  it  closes  its  wings  with  a  jerk,  deposits  the 
^VT^'^'   flies  off  and  repeats  the  process.     The  ovum  generally  is  on 
*>?^  ^'pperside,  as  above  described,  but  I  have  found  ova  in  nature  on 
^^   underside,  and   on  the  petiole.     The  ova  are  laid  singly.     (I  once 
*iOug^lit  I  saw  an  ovum  laid  on  Ranunculus  repens,  in  a  ditch,  but  could 
^06   Verify)  (Harrison).       On  September  29th,  1895,    $  s  were  seen 
^sily  eng&ged  depositing  their  ova  on  dwarf  plants  of  Rumex  acetosellay 
^^^'  on  examination,  a  profusion  of  ova  was  discovered  on  them ;  ova  laid 
l^^y  Sth,  19O0,  hatched  July  17th  and  18th,  all  the  imagines  emerged 
^j^^Woen     August    21st    and    28th,    1900  (Prideaux).      Hawes  notes 
j^^'oc.     Sth.    Lond,    Ent.  Soc,  1898,  p.  189)  that,  in  September,  1898, 
^>^  ^  STJ^assy  lane  between  pasture-land  which  is  dry  and  open,  and  where, 
^w^^es  many  species  of  grasses,  Lotusy  Galium^  Cardamine,  etc.,  abound, 
^^^5^  '^^lioire,  especially,  species  of  Rumex,  common  sorrel  {R.  acetosa),  etc., 
^^^^   ixx  quantity,  iJ.  /jWa^as  was  abundant,  and  that,  "  on  September 
-^  1  ^^  *   tilio  iirst  plant  of  R,  acetosa  inspected  showed  about  a  dozen  OTa 
tl^giy     ^^   ^riy^vhere  on  the  leaves,  upper-  and  undersides,  and  even  along 
^   ^i^ll^s  'when  exposed.    Succeeding  clumps  were  equally  producti^^e, 
i^  T3.   some  cases,  individual  leaves  of  a  plant  were  literally  besieged 
^      ^B^^gs,  «.//•>  ft  withered  leaf  on  a  long  stalk  projecting  on  the  foot- 
-.^3,8  found  to  have  twenty-one  eggs  and  four  young  larvas  attached 
^bli^ogether,  in  an  hour,  more  than  100  ova  were  selected,  and  at  least 
bS    many  left  for  future  observation  of  the  larvsB.     This  abun- 
^vvas,  in  a  manner  of  speaking,  quite  local.     One  side  of   the 
lane  faces  the  southeast,  and  catches  the  early  morning  sun, 
is  no  ditch,  and  the  sorrel  and  dock  grew  quite  commonly  under 
^e  in  a  dry  gravelly  soil ;  here,  although  dock  was  equally  plen ti- 
lth the  sorrel,  the  latter  plant  was  always  preferred,  indeed,  on 
one  clump  of  dock  were  ova  and  larvsB  found,  and  these  on   a 
g  and  stiflf-leaved  plant.     The  luxurious  growths  of  common  dock 
entirely  neglected,  as  also  were  both  species  of  Rumex  when 
^  ing   amongst  the  turf,  or  in  a  damp  ditch  running  the  length 
^lie    opposite  side  of  the   lane."      Bird   notes  of  the  egglaying 
j^.     phlaeas:  "I   watched,   near    Tintem,    several    females   ovi- 
-*ing  on  August  80th,  1906.     The  females  of  this  species  do  not, 
r  as  I  have  noticed,  alight  directly  upon  the  plant  they  eventually 
►n    but  settle  on  some  other  plant  close  by,  such  as  a  buttercup,  q^ 
tain  leaf,  a  grass  stem,  etc.,  where  they  remain  for  some  little 
^e    perhaps,  half  a  minute  or  so,  resting  in  the  sun.     Then,  if    ^y^^ 
^l   plant  be  quite  adjacent  (it  is  generally  within  a  foot  or  two    oi 
r   resting-place),  they  crawl  to  it,  otherwise  they  will  use    tlx^i^ 
^g.     After  reaching  the  sorrel  they  walk  all  over  the  surface  of   w>o 
es,  frequently  feeling  them  with  their  abdomina,  but  always  la.^^^g 
r  ova  on  the  underside.     Small  plants  are  invariably  chosex^     l^'^ 
X  by  the  second  brood),  laying  even  on  quite  small  seedlin^^      ^  \ 
one  e^g  laid  on  a  little  seedling  that  might  easily  have  been  co^vL^    ^d- 


^  crown  piece.     One  ?  I  watched  I  thought  had  made  a  nai^^    |^e 

1  oviposited  on  grass,  but  I  found,  when  securing  the  egg,  th^-|/ ^^€ 

too  good  a  botanist,  or  rather  her  instinct  was  too  strong^  ^o>^    vie' 


m 
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She  liad  con 

&]g  the  fact  tbat  ever 

[(the  bare  staJks,  and 

.1  the  underside  I      J 

[  only  once    t^vo   laid 

1(1  four  QggB  at  one  boi 

pben  crawling  across  t 

tie  on  each.       I    kept 

RiobiDg  five   days   aftej 

^  2Bd,  1906)   alive,   ant 

m  egg  is  laid   on  the  le 

fp,  a.  pulcher,    H.    acet 

Raid   also    ssiys   that  eg 

^1.      Buckler,  tbat  fht 

romilow  notes   (6'oc.    i 

ng  her  eggs   on    the   < 

in  the  Nice  distr 

kgg  he  found  were  rouni 

S'^attacbed    to  the    under; 

\  subject,  see  anUa,  p.  34 

(Jerent  bfooda  in  North  A 

Mciidder  SB.ys  that  the  eggi 
A  Tdenomus  ijraptae,  whicl 
She  egg. 

^0-61nitQ.  in  diameter,  and 
&  hemisphere.  If  it  varies 
of  having  been  rather  m 
3ed  on  top,  alittle  bulging 
nrs  to  be  pure  white,  but,  one. 
khe  sculptured  surface,  a  ve 
}  hollows.  The  surface  i; 
:  of  egg)  hollows,  of  app 
giOO°  to  120°  of  a,  sphere  iq  < 
u  R.  pidaeat,  but  is  so  nearly 
diat  it  may  be  assumed  (hat  tt 
^2bat  the  sculpturing  is  in  a 
!tue;_S^robably,  its  whiCeuess  is  do 
|(^^]£;These  superficial  hallows  i 
Kl^E^^y  they  have  a  spherical  su 
^'^^(^•have  a  flat  bottom,  i.e.,  don 
jn^l&Blions  between  them  are  more 
^^•^k1  layer.  The  relative  sizes 
S^K^%  egg  also  vary  s  good  deal,  t 
,m-J9^  BjQj  some,  the  micropylar  region 
Blike  the  rest  of  the  cells.  Id 
m>  surrounded  by  smaller  cd 
&lar  area  is  tbe  Burfoce  of  th< 
{poating  that  affords  the  gene 
tore  or  less  tbe  aapect  of  ooe 
^imen  mounted  in  "  balsam  "  s 
with  very  lo^  cells  to  tbe  , 
tin  diameter,  in  one  or  tvo  of 


-a-  -a*  "ar  •»•  'a*  'a*  'a*  'a-  'a- 
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Variation  op  ovum. — When  first  laid  th.c 
soon  turning  to  a  faint  green-grey,  and  thei ; 
time  of  hatching  approaches.  The  eg^g^sliell 
tively  thick.  The  ovum  hatches  in  from  5-2 
temperature.  The  ova  vary  greatly ,  but  fall 
with  small  cells,  and  those  with  a  fe^w^  larger  c 
cells  are  the  larger  ova,  those  with  larg^e  ce 
Diameter,  ■4mm.  to  '5mm. ;  thickness,  £ive-ti^ 
Description  of  larger  type  of  ovum. — Ovum  bu 
fiat  dome,  and  has  the  appearance  of  being*  h< 
like.  The  bottoms  of  cells  faintly  greenish. 
There  are  two  (generally)  series  of  intersecting 
and  undulating.  These  give  rise  to  a  series  of 
regular  hexagons.  These  lines  as  they  approac 
ascend  and  thicken,  giving  rise  to  a  series  o 
Some  ova,  owing  to  the  variation  in  size  of  polj 
series  of  lines,  but  are  marked  with  irregular  poJ 
or  attached  area,  green  and  faintly  cross-hate 
appears  darker  green  to  naked  eye,  and  is  rough] 
punctured.  The  micropyle  is  surrounded  by  a 
very  small  irregular  polygonal  cells.  Next  is  a  i 
nine  cells,  mostly  pentagons,  one-eighth  area 
Then  we  have  cells  produced  by  the  intersecting  J 
of  these  are  heptagonal  where  they  adjoin  two  o\ 
Description  of  smaller  type  of  ovum, — The  microp 
Following  this  are  only  two  rings  of  cells,  all  he 
ring,  seven  cells,  and  in  the  next  ring,  ten  cells, 
are  thicker  and  more  convex  than  the  first  fore 
These  two  forms  of  ova  are  figured  respectively  in 

Habits  op  larva. — Scudder  says  (Butts,  New 
'*  the  caterpillar  makes  its  exit  by  eating  only  the 
where  the  pits  are  small,  and  separated  only  by  th 
feeds  upon  the  undersurface  of  a  leaf,  and,  while  ve 
holes  of  about  its  own  size  halfway  through ;  afi 
its  way  through  the  parenchyma  of  either  surface, 
slightly  curving  grooves  as  wide  as  its  own  body, 
longer;  when  still  older  it  devours  the  leaf  at  the  ed^ 
'*  the  emerging  larva  eats  a  small  circular  hole  froj 
ovum,  large  enough  for  escape  without,  however,  de^ 
the  Qgg>'*  **  At  first  the  larvae  are  greenish  (Sep< 
changing  later  to  straw-yellow  (September  15th),  a 
green  ;  the  larvse  eat  small  irregular-shaped  patche 
side,  and  nearly  through  the  sorrel  leaves,  leaving 
epidermis  remaining ;  they  cling  tightly  to  the  lei 
their  anal  claspers  *'  (Wood) ;  when  preparing  for  a 
larvae  appear  always  to  rest  on  the  lower  side  of  t 
says  that  the  young  larva  is  sluggish,  and  thoagt 
eats  holes  through  the  leaves,  it  more  generally 
channel  on  the  undersurface  just  the  width  of  its  I 
its  length,  so  that  the  larva  lies  sunk  in  this  cht 
a  level  with  the  surface  of  the  leaf.  It  then  eii 
to  make  another  similar  hollow  in  which  to  rest,  c 
tinues  to  lengthen  the  channel  already  made,  always 
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uodersurface  of  the  leaf,  eating  the  green  cuticle  there,  which  is  much 
thicker  than  that  on  the  uppersurface  of  the  leaf.     The  third  (or  fourth) 
ins  tar  appears  to  be  the  critical  one.     In  the  summer  brood,  a  larva  of 
6ixirQ.  will  grow  to  nearly  16mm.  in  six  days,  and  feed  up  to  pupating 
stage  in   four  days  longer,  whilst  in  the  autumnal  brood  the  larvsB  of 
this  size  slacken  off,  and  become  more  or  less  sluggish,  preparing  for 
^3^bemation.     Hawes  observes  (Proc,  Sth.  Lond,  Knt.  Soc^  1898,  p.  140) 
tliaty  in  nature,  he  has  never  found  larvse  feeding  on  the  upperside  of 
the  leaf,  and  that  they  appear  like  those  of  Hamearis  (Nemeobius)  lucina 
^^    f^rtufnlat  to  attach  themselves  to  the  underside,  i.e.,  on  the  side 
-^^ast   exposed  to    the  light  and  their  feathered  enemies,  where  each 
^&rva  eats  out  sinall  portions  and  rests  in  the  cavities  so  made,  from 
^itae    to    time  wandering  to  the  other  parts  of  the  same  leaf  during 
^be  first  week  or  so  of  its  existence.     At  this  early  stage  it  is  difficult 
^  detect  with  anything  like  certainty,  and  the  best  plan  is  to  gather 
tJki^  ridcllecl  leaves  with  the  eggs  and  eggshells,  and  keep  them  in  a  dry 
?*tixa,^ioii  x^-ell  svir rounded  with  fresh  leaves  of  the  foodplant.     Scudder 
^t'ttier  observes  that  just  before  pupation  the  fungiform  appendages 
^t  t)^^  coxning  pupa  appear  as  white  hemispherical  papillsB  dotting  the 
^^^^^^3^  of  tbe  caterpillar.     The  different  rate  at  which  larvte  from  the 
^^;^^^  V>a.tcli  o!  eggs  feed  up  is  very  marked  in  all  the  broods.     Baynor 
^Orves  (Jn  Utt.)  that,  from  eggs  laid  in  early  June,  1906,  the  fastest 
commenced  to  pupate  on  July  20th,  that  by  July  24th  there  were 
.    Y>upse,  and,  of  the  remaining  larvsB,  some  were  fuUfed,  and  others 
xj^te    small.     Sabine  notes  {Ent.,  xxxvii.,  p.  286)  that,  of  a  large 
V>©r  of  larv»  reared  from  August-laid  eggs,  in  1904,  many  had 
fibi^ed  by  the  end  of  September,  and  produced  imagines  in  October, 
Ist     at  *^**  time,  the  greater  part  of  the  remainder,  consisting  of 
©  hundreds,  were  only  half- fed,  or  little  more;  so  that  one  supposes 
t  ^-ould  hybemate,  as  is  usual,  as  larvae,  and  not  attempt  to  feed  up 
T>roduce  imagines  the  same  autumn.   Cooper  also  observes  that,  from 
^  laid   August  2nd,  1884,  some  of  the  larvae  fed  up  rapidly  on  a 
^%riiig   plant  of  sorrel,  pupated,  the  imagines  appearing  between 
>tember  19th  and  22nd ;  at  this  time,  other  larvae  belonging  to  this 
cYx  were  nearly  fullgrown,  and  others  still  quite  small ;    the  former 
uld,  of  course,  attempt  to  complete  their  hfe-cycle  in  the  year,  the 
all   ones,  no  doubt,  would  hybemate.     Chapman  notes  that,   «*on 
-otember  8rd,  1906,  a  small  brood  of  larvae,  from  eggs  laid  about  a 
tni^'bt  previously,  differed  to  such  an  extent  that  one  is  in  the  pupal 
-     te  "two  or  three  are  girthed  up,  six  or  seven  nearly  fullgrown,  the 
^^ainder  (two  or  three  dozen)  still  small,  fond  of  bunching  themselves 
^^Bfclmost  into  little  balls  about  4mm.  long,  and  2mm.  thick ;     thej 
^11  eat,  and  for  the  moment  evidently  are  not  thinking  of  hybernation 
^  e  last  few  days  has  been  90°  in  the  shade,  or  thereabouts) .        ^y 
»t)teinber  12th  these  small  ones,  however,  had  made  no  progress,    e,t^^ 
VQ  now  to  eat  nothing.      They  show  a  few  white  points  (truti^^pe**' 
^irs^  absent  in  larvae  of  Chrysophanus  var.  rutilus  at  hybemating  st^^Se-" 
^^QSMji  states   that   Ruwex  acetosella    is   so   hardy   a  plant        -^v^*** 
-     n  in  severe  winters,  it  probably  affords  the  most  suitable  r^^^-t>g' 
iT  ce  for   the  over- wintering  larvae  of  U,  phlaeas  to  rest  up^^^         \x* 
ids   that  the  larvae  hybemate  at  different  ages  and  feed    ij-|^        ^^i^* 
ftther.      The   earliest  and   best  placed  of  the  hybernatin^      -•  ^  ^i 
^ed  up  very  rapidly  in  the  spring.     Hodgkinson  says  they  are   «wX^^ 
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to  be  found  fullfed  in  April,  when   one    is    se    ] 
Geleckia  larvse.     At  Brighton,  Johnson  found   i 
March  26th,  1898,  but  this  was  a  phenomenal,  j 
states  that  the  summer  larvsB  feed   up    in    ab^  > 
fullfed   rest  on  the  underside  of     leaves    of 
position  closely  appressed  to  the  surface  ;    if  <  I 
larva  falls  from  its  foodplant,  and  assumes  a  c  i 
extremities  approximating,  but  not  meetingr ;    a  I 
its  wonted  appearance,  and  glides  over   the   sur 
which  it  may  happen  to  rest,  exactly  in   the     : 
separate  motion  of  the  body  or  legs  being'  percej: 
that,  at  Tromso,  the  larvae  certainly  hybernate  at 
this  accounts  for  the  long  drawn-out  period  of  B.i ; 
of  a  certain  second  brood  in  the  Suldal  and  vii 
Scandinavia.     For  the  different  lengths  of  larvi 
broods  in  North  America,  see  antea,  pp.  845-846. 
*^  when  fullfed,  and  the  larva  has  taken  up  its  p  i 
it  becomes  somewhat  shorter  and  thicker,  more 
the  pupal  stage  being  fully  assumed  after  two  dayn 

Variation  of  larva. — The  larvae  when  fullgroi 
forms,  but  these  may  all  be  briefly  dealt  with, 
sometimes  entirely  green,  which  may  vary  from  |  > 
to  dark  green,  but  often  with  pinkish  or  purplish  dc 
stripes  ;  these  may  vary  from  faint  and  narrow  liii 
and  wide  lines,  extending,  in  some  examples,  respei 
and  upwards,  until  in  the  most  extreme  cases  they  r: 
is  lost  in  the  pinkish  or  purplish  suffusion.  Haw<! 
Lond,  Ent.  Soc^  1898,  p.  140)  that  the  larvae,  wJi 
varying  forms,  which  may  roughly  be  divided  inj. 
merely  grass-green,  and  those  that  have,  besides,  dor! 
pink  stripes  ;  these  latter  are  very  handsome,  and  apj 
large  proportion  of  S  imagines,  although  not  exclui 
that  sex. 

Larva.  —  First  instar  (newly -hatched) :  Ashy-g  • 
head;  a  double  dorsal  crest  of  dark  hairs,  half  as  loi 
larva  is  thick;  larva  about  1mm.  long,  O'dmm.  widi 
white,  shorter,  difficult  to  see  ;  a  very  small,  square^ 
prothoracic  plate  ;  some  black  dots,  but  no  hairs,  be^ ' 
marginal  hairs ;  dorsal  ridges  not  sharp  (April  26tb , 
instar  (fullfed) :  shows  a  good  deal  of  colour  and  m»  '■ 
third  of  the  way  from  dorsal  to  lateral  flange  is  a  yellovi'i ) 
consisting  of  a  yellow  stripe  on  each  segment,  oblique! ' 
backwards,  so  that  that  on  one  segment  starts  just  be  • 
the  last  one ;  it  is  bordered  above  and  below  by  a  nan  i 
there  is  some  reddish  shading  halfway  from  this  to  i 
which  has  a  reddish  shade  above  it ;  the  line  of  tuber  i 
flange  has  a  good  deal  of  reddish  ;  the  lateral  flange  is  i 
but  agrees  with  the  ground  colour,  which  is  of  aJmo^^ 
rather  than  a  green.  The  little  larva  is  barely  2n\Y^ 
stretched,  and  the  dorsal  hairs  of  i  are  about  0-6^./^ 
bent  to  about  60°  of  a  circle ;  they  stand  erect,  the  ' 
a  backward  sweep,  with  the  effect  of  a  fine  crest  whe»^ 
viewed  sideways;   they  are  finely  spiculated;  those  of  ^ 
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^ise  80  close  together,   that,  whilst  hardly  appearing  to  have  their 
^ses  conjoined,  it  is  difficult  to  he  sure  they  have  not,  especially  on 
*^e  forward  segments.     Tuhercle  ii  carries  a  short  hair  O'lmm.  long, 
^eflexed,  arising  close  to,  and  outside,  i.     Halfway  between  this  and 
j^be  spiracle,  in  middle  of  segment,  is  a  large  lenticle  (a  little  larger 
*-han  spiracle).     Slightly  above  this,  and  at  the  posterior  border  of  the 
^^grment,    is  a  very  minute  hair,  and  a  similar  one  about  halfway 
^^^t^ween    the  lenticle  and  spiracle ;    this  varies  m  position,  usually 
5^tiier  nearer  spiracle  ;    on  one  side  of  one  segment  it  is  close  under 
?^^  lenticle  ;  again,  there  is  a  similar  minute  hair  behind,  and  a  little 
*-^^ow,  spiracle.      In  two  specimens  (British),  on  the  4th,  5th,  and  6th 
?o<3ominal  segments,  in  front,  and  outside  i,  where  an  accessory  hair 
?®  <5ommon  in  LiycsBnid  larvse,  is  a  small  hair  of  peculiar  structure  ;  it 
^®  Jaofc  more  that  sbbout  O-Olmm.  long,  and  is  fan-shaped,  with  several 
^P^J^ts  at  tlie  end.       In  two  Riviera  specimens  these  are  absent,  except 
^^*t,  on  one  side,  in  one  specimen,  on  the  6th  abdominal  segment,  is 
^w^^ixiilaar    li»ir>  but  a  little  more  baton-like  in  shape.      Below  the 
ti^^^^^^-cle  Con   flange)  are  three  hairs  on  a  level,  the  middle  one  a  little 


^V^^    loi^^est,  O'^mxn. ;  on  the  drd,  4th,  and  6th  abdominal  segments 

^J;^:^:^^*^   ia  fit  fourth  smaller  hair  in  front  of  these  ;    lower  is  a  very  large 

.^^Qj*^^^^     ttien  a  small  hair  (0-02mm.),  and  then  two  at  the  base  of  the 

Z      »   ^^S*^'  On   the   7th  abdominal,  i  is   present,  with  four  lenticles 

^^^iiX^c^  '  it.        ^^  *^®  ^^  abdominal,  i  is  present,  with  two  lenticles 


^    •'^O.^^^    it.       ^^  *^®  ^^^  abdominal,  i  is  present,  and  the  two  hairs  are 
S^/iffZ^         little   way   apart,  and   there  are  no  lenticles.      The    lenticle 
^C^^ ^^      ^^n.  i  fi*^^  *^®  spiracle  is  absent  on  the  7th,  8th,  and  9th  abdominal 
'^^^       nts-       ^^®  \^^  abdominal  has  an  anal  plate,  with  two  lenticles 
•\x    sid^'  ^^^  ^^^  ^^^  hairs  beside  and  behind  it,  on  a  surface 
orxs   sharp  skin-points ;    the  8th  (with  9th)  abdominal  segment 
^^xxx  marginal  hairs.     The  submarginal  lenticles,  which  are  very 
'r^^^ice  the  diameter  of  the  spiracle),  are  present  only  on  the  8rd, 
>tlx     B.nd  6th  abdominal  segments,  but  on  the  1st  and  2nd   its 
is  taken  by  a  long  hair.    On  the  metathorax  the  spiracle  and  the 
"TLe  above  it  are  absent ;    there  are  four  equal  marginal  hairs  ;    in 
f  submarginal  lenticle  are  two  small  hairs,  with  a  small  lenticle 
cl  tbem.      On  the  mesothorax,  tubercle  ii  carries  a  hair  exactly 
(at  least  there  is  such  a  hair,  that  it  truly  represents  ii  is  another 
jr');    there  are  four  marginal  hairs,  and  a  lenticle  in  front  of  them, 
I  airs  and  a  lenticle  below,  as  in  metathorax;  no  hairs  at  the  leg! 
On  the  prothorax  are  seven  marginal  (?)  hairs  on  either  side,  which 
'ound  below  plate,  but  above  spiracle ;    below  the  spiracle  there  ia 
lair.      The  plate  is  square,  with  three  long  hairs  at  each  anterior 
urinate  ones  behind,  of  these  the  largest  (very  small)  are  aea.i: 
_^-^_!^sberior  angles.     The  general  surface  is  faintly  reticulated  witU  ^ 
Ife^^^TYi  mesh.     The  front  of  the  prothorax  is  nodulated  with  rounf^^^ 
"^      Doints,  much  closer  together  than  the  meshes  of  the  skin-nettii^^ 
^j^    The  prolegs  have  thirteen  to  fifteen  hooks,  more  than  usua.Vl  v 
'^^^  complete  line  (not  divided  into  two  pads)  (May  6th,   190^^, 
■ad  in%t4kr  (newly-moulted):    The  colours  are  more  blurred  and  tiV?a 
.yellow  band  looks  straight;  there  are  two  sets  of  hairs  on    t^^ 
between  the  dorsal  and  lateral  flanges,  but  the  slope  is  a  litivie 
^S>^^*^^^  both  in  this  and  the  first  instar  (fullfed).      [The  ty:pi^    \ 
'to^^^^'^jiid  slope  is  not  at  all  marked,  except  in  quite  young  larvae  id.    ^^c 
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first  instar,  and  then  nothing  to  approfi 
betulae.]  Same  instar  (well-fed)  :  Ttie 
l-5mm.  wide,  an  extremely  short,  round 
In  one  case  the  larva  is  green,  with,  per] 
lateral,  line,  and  even,  perhaps,  some  intu 
the  dark  dorsal  line  is  faintly  pink  ;  i: 
pink  tone  both  dorsally  and  laterally.  T 
'*  slope  **  from  the  dorsal  to  the  lateral  ric 
end- wise,  there  is  the  double  dorsal  row  of  i 
along  with  them,  and  some  very  short  onei 
are  the  lateral  flange  hairs,  curved  downw 
row,  and  the  '*  slope  "  is  divided  into  thr< 
two  rows  of  hairs,  the  upper  curved  upwai 
as  the  long  dorsal,  the  lower  nearly  as  loi 
some  shorter  intermediate  ones  are  not  sati 
hairs  are  more  numerous  and  about  0'2inni 
long.  The  prothorax  has,  over  the  dorsum 
side,  not  specially  arranged  or  grouped.  1 
the  incision,  looking  as  if  in  mesothorax  ; 
lenticles  and  a  hair ;  there  is  a  group 
front,  with,  across  the  front,  a  number  of 
lenticles,  the  inner  two  seem  to  have  colourl 
whether  belonging  to  pro-  or  mesothorax 
a  fine  hair,  near  the  middle,  on  either  s 
metathorax,  on  spiracular  level,  are  two  hairs, 
that  looks  exactly  like  a  spiracle,  being  on  t 
the  abdominal  spiracles  is  accompanied  by  t 
like  it ;  on  abdominal  segments  6  and  7  tl 
three)  lenticle  and  a  hair ;  these  are  all  above 
on  abdominal  segment  8,  a  hair  and  two  lent 
and  to  the  front  of  the  segment,  on  the  m< 
segments,  is  a  hair,  another  at  the  posterior  b 
Dorsally,  taking  two  large  central  hairs  to  rep 
ii  just  behind  and  outside  it,  a  median  smi 
(small)  in  front  of  i,  and  another  further  out  a: 
to  the  front  border  of  the  segment,  a  longish  h 
front  border  one,  and  the  one  against  spirac! 
numbers  about  eight ;  the  seta  on  i  is  about 
on  ii  and  iii  are  nearly  as  long,  and  so  are  i 
On  the  anal  plate  are  eight  or  ten  hairs  and  fo 
are  difficult  to  distinguish  from  a  score  or  more 
The  prolegs  carry  four  hooks  (in  three  sizes)  o 
surface  is  divided  by  a  pavement-network,  each 
minute  central  spicule.  Third  instar  (laid  U] 
long,  2mm.  wide,  2mm.  high,  at  the  2nd  abdom 
the  highest  point.  The  colour  green,  with  red  d 
and  variations  as  in  last  skin.  The  width  is  a 
abdominal  segment ;  it  narrows  slightly  to  the 
whilst  the  9th  and  10th  abdominals  give  a  roi 
prothorax  does  in  front.  There  are  no  definite  d 
the  narrow  rounded  top,  two  "  slopes "  fall  to  la 
quite  marked,  but  are  a  little  full  and  rounded,  t 
dorsal  hairs  are  still  a  little  longer  than  those 
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^^g  jjjj^ j  a  {^Dt^jil^^  S|l7v  ^^^  spiracles  and  lateral  flange,  tbe 
ISt^%ai|lftt4Blitl>H;''M^n'»'^  ;  ''^^"^^  '^^''^  t^e  spiracle  black. 


_j*ft|pointfl  are  irregularly  scattered  on  aor- 

aiilR  appearance  in  the  fourth  and  last 
I  ^fiSifierentiated  between  top  aod  sides,  and 
'9\9iiSi^  third  iostar  tbe  hairs  are  shorter  than 
iSABiC  O-lmra.,  and  are  more  numerous.  The 
^J^toportionall y,  those  about  spiracles  letia 
Q.  instead  of  being  very  like  them.  There 
tut  below  the  spiracles,  but,  for  the  rest, 
"^iled,  bat  are  still  in  groups ;  tbe  dorsal 
iVB  on  either  side,  of  which  two  larger 
[g  others  are  of  nearly  same  size  ;    the 
iftioles  (asymmetrioally  placed).     The 

labout  eighteen  hairs;    its  larger  area 

"^ '  w' B'ni f  ^^  dorsum;  the  hairs  also  are  smaller. 
-HsSf^r'Mf  tides,  of  which  the  circumspiracular 
"~        (iSt^gy^in  interval  comes  the  marginal  group, 
.ree  lenticles;    a  group  of  eleven  pale 
about  the  site  of  tubercle  vi,  and  a 
The  hairs  round  front  and  back 
prothoraoia  plate  is  small,  tinted, 
__  pair),  and  one  or  two   minute  ones, 

lOSw^prolegs  have   (he   two  pads  (usual    id 
"  '  '"f  six  or  seven  hooks,  very  large,  long, 
liSide  of  the  prolegs  is  a  separate    line 
'«.     The  skin-surface  has  a  more  or  less 
fjhite   points    (the   forerunners   of    the 
beautiful  objects  when  magnified,  they 
anches.     Suppose  a  fir-cone  (one  with 
^'nui  sykettrit)  had  a  long  white  spine 
^nd  curving   upwards,   all   the   spines 
^r,  it  would  be  something  like  it.     On 
il^  have  a  slightly  whorled  appearance, 
seem  dilated ;    most  views  give    the 
spicules,  are  not  free  and  separate,  aa 
place  by  some  envelope  or  connecting 
OUB  in  the  last  instar.      Fourth  inuar  • 
are  a  little  more  numerons,  and    are 
^  ingest  about  0-5mm.     The  distribution 
,  j^*fficult  to  draw  a  line  between  a  dorsal 
ich^dbe  slope,  and  the  bare  space  belo^ 
'  l^n  in  the  third  instar.     There  may  \^^ 
;o;  spiracle,  twenty-six  or  bo  in  •iiargii:^^ 
Imposition  of  tubercle  vi.     The  lenticl-ia. 
^r  and  very  numerous,  fonrteen    fro^rt. 
feoracic  plate  is  long,  pointed  at   a~J^ 
™,  .a,    _.i!^?«.*'6S  on  each  side,  making  it  look  bo^T-- 
i$£vteI^iiW^Kiled  out  to  dry  ;    it  carries  four  oi^  j^^e 
■'■^•'gC^il^  between  the  head  and  prothorax,  o^^     fr 
fS^^Mgl'dlCbe  marginal  fringe  of  hairs,  haa  -^   ^^ 


hairs  (not  skin-points) ;  the 


^^VM^^^^^'^^'H'^''^^  ^^  about  eight  very  minute 
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on  the 

iludded,  Dot  only  -wfitl 

'»ch  there  are  over  fii 

they  a 

Lumerous,  more  tbaE 


y  fourteen   to   sixteei 
arginal  set  of  small  c 

a  tbe  claspers  the  tw 

There  is   no   trace 

- '  _  3,  as  seemed  to  be  pro 

^4Ktot  only  nothin^^  that 

',  but  it  la   difficult  to 

hily.  The  upper  surfac* 

|the  opposite,  and  ismuc 

»,  and,  consequenclj 

al  skin-surface  has  aver 

^^     le  skin -points.   Skin-poii 

Sip?tbeneck;  they  are  extrei 


This  neck  is  abou 
— '-»he  head  to  be  invegini 

fee  from  the  incurving  of 
part  of  its  first  inetar,  i 
^iBe  of  many  Lycsnida  do,  so 
^Mt  purpose,  it  is  not  much. 
WSk.     The  true  legs  are  pc 
Win  several  instars  are,  appi 
^t>ii^0-60mm.,  fourth  0-90n 
anient  at  each  moult  of  twc 
|S*hapman.    May  14th,  190t 
"St  thick  in  proportion,  somen 
r  hollows;  the  back  cur 
,^ere  it  tapers  a  little.    The  f 
Kiobed  at  its  front  margin, 
~r  region;  tbe  segments  very 
i^visions  ;   tbe  b^y  3&t,  or  r 
iSldden  beneath  the  projecting 
p!)eneath  the  body.  The  bead 
^tH^Kii  spot  at  the  base  of  the  pap 
SuCtl^k  of  darker  brown  runs  scroE 
^B^^ety,  irrorated  with  minute  fli 
,..-„-._ ja^St-  brown,    ahortisb,  fine  bristi 
£^«ntie  ^:^^bwnish  dorsal  line,  the  spira 
^^tf^il&S&ct ;  on  the  prcthorai  is  a  6d 
Ml@t^v^.etweeD  the  lobes ;  all  ibe  leg 
*     "^MSQer).     Qutexent  itatie  preteditig 
Wsjf^'-aorsal  area  nd,  subdorsal  brig 
'^^^^y  blend ;  tbese  an  obve-greei 
"      ""ndorsallydowiitospjr»dea,bi 
]g  flange;  tbe giiak below fronl 
1.  May  16tb,  1906.  Pupated  i 


122).       For  Scudder'a 

see  antea,  p.  844. 

lion.  May  16tb,  1906,  bos  made 

'    V8H,  etc.,  with  white  silk, 

There  appears  to  be  very 

few  threads,  altachiog  any 

.  ia  suspended  by  the  terminal 

it'S'iJ^iiltijtinK  of  a  number  of  strands  more  or 

_^. ^tW  1  Juifl?.  rather  forward  to  its  attachments, 

[V'M'iASftfcl^,  K^Sf,''!!  ifo^  its  attachments  it  would  cross 
tlURlBABCiS^Mt^i^^ti'jf-'Sth,  pupation  took  place.  Tbe  girth 
MfM^lHKlB^Bff^'Vft-Qi  segment.  It  usually  falla  so  far  for- 
MEpI  W^8fS|'«3C^'&'^'^  described  as  being  in  the  incision 
^Ui  miUiViBIStH  may  even  cross  the  outer  posterior 
S^  WAjMflfW^^^^i^BV^^Tt.    On  the  other  band,  it  may  tie  at 
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*M  ^■Ti2K*»aMa^='tf7i^Ef  seen  to  be  tbe  umbrella-  or  trumpet- 
^^£  lS&S&kKb9K^!^1^'e  pupa  had  lost  all  its  brilliance  ;  it 
SI#i^/*65''SJ&t'^^'|f'^''"''"'"'^'^'"^**^  °i  *  terracotta  ground 
S.S_i«!**Lmn"B«l«:^|jJ2j>{gi.; spotting,    concentrated   doraally    and 
jdJ^asSyind  the  margins  of  the  thoracic  seg- 
*fi£!"'^-  Under  a  lens,  the  black  dots  and  net- 
-ft^^C&ngly  a  false  impression  of  a  clothing 
<^D^t3Ceira,  instead  of  being  conspicuoua  aud 
"'""^^glow  require  considerable  magnification 
r<dS>    The  larval  akin  is  atill  entangled 
^^__^^i^nter ;    the  girth  ia  between  the  let  and 
Jiii&°«^lfIuWk)g  rather  backwards  from  ita  attacb- 
glii^^^^oi|0>  the  cover  of  the  prothoraoic  one  very 
"'"^^^^l^r  aaya  that  the  fuUfed  larva  apins  a 
,'-&i^m'ri^lf,  also  a  triple  thread  round  tbe  body 
ll^inj^i^tes.   Newman  observes  that  it  attaches 

^>C'^SS^-Sr  to  a  petiole,  and  there  pupates,  the 

'^E^^"^"^ ^"'^  furnished  with  extremely  miQute 
^  ""  'ISK^'tl;^''''^  ^^^  previously  apun  by  the  larva; 
iJl^^^jle  round  tbe  waist  (Ktu.,  ii.,  p.  122). 
-^^  <|S*  ^^^  ^y  ™8*°8  °f  sf'ttie  silken  threadfl 
iSTSwKat  a  girth  to  strong  atoms  of  plan.t9 
ii^Bis£D<||^  hanging  upon  the  undersurface  oi 
l5^  '***  '^  ISE"  Sf* 

-'f;;i|^«|f.<ij>^5Schiffermiiller),  R>.n.ex  acelmMa  (l^^vji 
'sorrel  are  equally  plentiful,  sort^i  is 
leyoungBtiff'-leavedplantsof  dock  -vw  «« 
'-.^  Sffc    i„«,i    ^.ni.  iw.,  1893,  p.^^^, 

^^*i^B(.  Rec.,vii.,  p.  302).  Huinex  e.-,„  ,^5, 
^£^5^"  ^"^  Merrifield  give  "dock,"  wi*-^'  »»* 
t!5t<?*-S|4creaff  notes  (Ettt.,  iii.,  p.  41)  th^Z*    ^jj 
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|D6,  he  found  a  nutu  : 
'ragwort."  [On©  ti 
^dg  Poa  annua,  an  evi 
versabiltB  atba< 
liimerged  fifteen  days  e 
\pa^,  6'25rQni.  ^de  i 
P^ck  and  dumpy  in 
|:md  abdomen  slig-bt  ; 
It  abdomen  turned  Aov 
bd  rouDded.  Of  usual 
[hieh  tinge,  freckled  w 
ipn  mediodoFsal  line.  ^ 
•aly  margined  with  blai 
Pots  OD  each  side,  those 
!i-coloured  ;  surface  o 
|>tb  short  trumpet- hairs. 
"1,  forming  the  anterior 
^ntenna,  with  a  pale,  f 
Q  thorax  ;  the  meti 
rilst  thoracic  segment  slij 

•  6th   abdominal    segme 

^jJ/H9jt,    the    remainder    eurv 

■pHu^bdominal  eegment  sligb 

''^l^eT'^'^S'^^P^'^^P''^'^"''^'^    black    doi 

A£ft«m^i^.       Lateral    tneu- :     The    t 

£Stm>H|nm>art  of  the  head  and    end 

'IwSo  antenna.     The  Ist  spin 

^so-  and  prothorax,  some 

!3y  raised  ;  with  the  inner  ai 

Sy,*g  dark  brownJBh  with  palt 

nT»  outer  margin  of  wing; 

lS^jI*^*  evident  at  base  and  anal 

MiStt^h  abdominal  segmunt?!  coi 

!►  under  the  wing,  on  the  8: 

mall,  black,  supragpiracular 

'.ew :  Head  rounded,  I: 

^^Srw^fOEtovK,  the  bases  of  which  unii 

b^t^A^^  maxillie  comparatively  shot 

"       .tj^th  of  the  wing.    The  first  p 

■^"■-■jnd  pair,  and  ending  at  al 

pair  reacting  nearly  to  oi 

vr^ja^jitKnvvriTC  by  width  of  pupa  at  head,  , 

*^^S.  ^^?E'  '^^J'*'^'^  tips  of  wings;  antenn 

u^lli^^^'inaxillfe  mottled.     Baised  trai 

^iSE^flSpi^n  one  side  to  autenQs  oo  other, 

pESUgt^t   pair  of   legs.     Glazed  eye 

*"•— ■•^^3i  raised  margin,  estends  from 

f^HjWing  very  alightly  protuberai 

"i»ed  in  centre  owing  to  ciEcture  ; 

■k  brown,  the  paler  lines  , 

|.^Kd  into  the  6th  abdammal  Begm. 

IMM  much  contracted.    Tfag  cremai 

iX^eveloped  latei'al  ridges,  sparing] 
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homogeneous.  The  extension  of  tfaie  i 
laterally  along  the  10th  abdominal,  but  c 
the  genital  eminences,  is  strongly  remini 
of  Alucitids  (Pterophorids).  The  pupal  sk: 
of  remarkable  interest.  That  on  the  dors 
connected  together  by  fine  ridges.  The 
very  distinct  in  their  nature  and  strucfcum 
in  that  certain  intermediates  exist.  Tfa 
**  points  "  are  very  much  smaller  than  the 
one-eighth  or  one-seventh  of  them  in  di'an 
is  not  very  evident,  but,  of  most  of  them, 
to  that  of  Thestor  ballus,  viz,,  a  raised  thic 
that  is  hardly  part  of  the  ring,  but  set  wii 
smooth  in  outline,  both  inside  and  out,  ax 
separated  from  it  by  a  paler  ring,  that 
membrane  or  articulation  of  a  hair.  The  1 
structure,  and  without  any  of  the  stelJat 
ballus.  The  other  kind  of  **  points  "  cons: 
they  have  definite  circular  bases,  just  like  tl 
centrally  is  articulated  a  movable  structure 
logically  a  hair.  These  hairs  are,  however,  c 
they  are  hollow,  and  expand  at  the  tops  so 
the  bell  of  the  trumpet  being  large,  wide,  ax 
be  likened  in  form  to  the  well-known  fungi 
margins  of  the  bell,  however,  are  not  smootJl 
chevaux-de-frise  of  spikelets,  and,  in  some  spec 
similar  needle-points  can  be  made  out  a  lii! 
One  or  two  specimens  suggested  that  these 
separate  membrane,  which,  when  the  specim< 
dome-shaped  cover  to  the  open  mouth  of  the  ti 
help  theorising  that  the  first  class  of  points  s 
second,  in  an  abortive  or  undeveloped  stai 
critically,  these  structures,  with  those  of  The^ 
that  pupa  would  seem  to  be  similar,  morpholo 
Rumicia  phlaeas,  but  reduced  like  those  of  the 
H,  phlaeaSf  to  a  mere  base,  but  still  preserving  jj 
fringed  and  spiculate  idea  involved  io  the  truj 
plate  X.,  figs.  1  and  2)  (GhapmaD).  Newman  d< 
ii.,  p.  121).  Scudder  gives  a  good  detailed  des( 
pp.  844-845). 

Variation  op  pupa. — The  colour  of  the  pupj 
cases  a  certain  green  basis  exists,  but  it  is,  m 
would  say  at  first  glance,  completely,  overlaid 
giving  a  more  or  less  olive  result.  This,  agaii 
almost  black,  markings,  which  vary  a  great  deal 
distributed,  usually  more  pronounced  on  anterior  J 
the  1st  abdominal  segment),  and  sometimes  malt 
black.  The  markings  may  be  described  as  ma 
little  into  a  dorsal  line,  and  more  abundant  acr 
thorax,  and  halfway  between  dorsum  and  spiraciea 
segments  may  be  especially  noted  two  black  spQ 
very  distinct ;  one  halfway  between  dorsum  ai^j 
lower,  and  posterior  to  the  first ;  these  occur  on  ^ 
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piece  in  C,  dispar.     The  coloration  of 

rather  darker  than  the  dorsal,  especiall 

covers.  The  wing-cases  show  darker  mot 

Time  of  appearai^ge. — The  species  is  t 

triple-brooded,  or  continuously- brooded 

determined  by  its  altitude,  or  latitude,  c 

seen  on  the  wing  at  some  part  or   oi 

distribution,  from  the  commencement  of « 

Walker  notes,  at  Gibraltar  {Knt.  Mo.  Ma^ 

of  a  specimen  on  January  1st.  1888.      Tb* 

extreme  northerly  points  of  its  distribut 

a  long  hybernating  period  as  larva  ;   in  t^ 

in  the  north  temperate  regions,  both  of 

areas,  it  is  double- brooded,  the  first  brood  < 

larvee)  appearing  from  April  to  early  Jun< 

early  August,  with  a  strong  tendency  to 

emerging  in  October,  which  is  converted 

brood  in  summers  and  autumns  with  suital 

In  the  south  of  its  range,  in  the   Med 

broodedness  is  complete,  whilst  the  imagii 

a  furthf>r  brood,   which  is  responsible   f 

occurring  in  December,  January,  or  Febri 

meets  with  in  the  sheltered  southern  parts 

southwestern  Asia.     In  the  Nearctic  area 

almost  the  same  as  in  the  Palsearctic,   but 

account  of  its  extreme  northern   outposi 

altitudes,  nor,  indeed,  to  give  much  detail 

most  southern  localities  in  North  America 

given  anteuy  pp.  845-846)  of  the  variation  1 

various  latitudes  in   America,    gives  su£ 

comparison  with  our  own  data.      As  bearii 

of  various-broodedness  is  the  question  of  iti 

larval  stage  in  various  stadia  rather  than  in 

the  habit  of  the  winter  larvae,  nibbling  as  i 

regions,  whenever  the  weather  is  at  all  miL 

to  get  as  much  growth  as  possible  before  tb* 

in  spring.     Schneider  insists  that  the  spec 

mid- June  to  mid- September,  in  one  long  d 

specific  dates  of  capture — June  26th,  1877,  J 

1884,  June  28th,  1886,  June  2lBt,  1890,  J 

1897 — whilst  Strand  records  that  the  specie 

Suldal,  one  brood  appearing  in  June,  the  o 

these  Scandinavian  records  are  possibly  acci 

the  different  climatic  conditions  of  69^°N.  1 

Schneider's  record  is   somewhat  substantial 

found  the  species  not  uncommon  between 

Bossekop,  in  70°N.  lat.     In  support  of  its  o 

the  south,  Walker's  dates  for  Gibraltar  and  t 

are  interesting.     These  are  {in  Wtt.)— Januar 

at  Gibraltar  ;    February  28th,  1888,  in  the  I 

28th  (one),  March  7th,  April  8th,  1887,  in  the 

June  28th,  1887,  in  the  Cork  Woods  (var.  eUi 

the  Cork  Woods  (var.  eleus) ;    August  20tb,  18 
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*'foarth"  (or  winter  larvae)  broods  rei 
larva  pupating  at  Nice,  October  2nd,  1 
October  ttOth.  In  Germany  the  inseci 
although,  of  course,  considerable  differez 
and  altitude,  the  general  suggestion  be 
three  broods  in  a  year,  thus  we  read — i 
October,  probably  in  three  generations  i 
May  till  October  in  two  or  three  general 
three  generations,  May,  July,  and 
Frankfort-on-Main,  from  April  to  O 
broods  (Koch),  near  Cassel,  in  several  ^ 
whole  summer,  in  early  seasons  appeari. 
mann) ;  near  Berlin,  from  April  to  Nove 
(Bartel  and  Herz) ;  flies  from  May  to  Oct< 
tions,  near  Chemnitz,  in  the  kingdom 
Begensburg,  in  May,  August,  and  Octobei 
terists  suggest  only  two  broods,  each  contin 
Hamburg,  where  the  insect  flies  in  May  anc 
(Laplace) ;  near  Bremen  from  spring  till 
in  late  autumn  (Rehberg) ;  the  first  brood  < 
end  of  April  (as  early  as  April  18th,  1854),  t 
ment  or  middle  of  July,  at  Waldeck  (Spej 
May  and  July- September  (Wilde) ;  in  Bran 
again  July-September  (Pfiitzner) ;  near  Frai 
again  in  July- August  (Herrmann) ;  near  I 
May  and  again  in  August- September  (Dorin^ 
and  July-October  (Meess  and  Spuler) ;  around 
till  end  of  September  (Eranz);  in  Hesse,  from  D 
near  Schwerin,  May  18th- June  11th,  1904,  aga 
when  the  second  brood  was  over  (Gillmer). 
from  the  south  are  as  follows :  In  the  Alpes-! 
the  whole  year  and  everywhere  (Milli^re); 
(Mathew) ;  from  March-May,  1866,  at  I 
Florence;  July,  1866.  at  Como  (F.  B.  Whit 
Marseilles;  June  llth-17th,  1872,  at  Na 
at  the  baths  of  Lucca ;  July  12th,  1872,  al 
July  9th,  1887,  at  Vernet  (Elwes) ;  vej 
July,  1878  (Swinton) ;  May  81st,  1884,  at 
1884,  at  Catania ;  June  dOth,  1884,  at  Mtn 
Messina  (also  March  16th,  1884,  at  Messina)  ( 
Collection) ;  June  5th-20th,  1890,  at  Digne  (A 
1898,  at  Ajaccio  (Standen) ;  June  22nd,  July  1 
in  Corsica  (Yerbury) ;  May  l8t-7th,  1894,  at  . 
1894,  at  Yernet-les-Bains  (Nicholson);  April  1 
April  12th,  1896,  at  Lugano  (Rowland-Brown); 
at  Tancarville  (Leech)  ;  March,  1897,  and 
Malta  (Mathew) ;  March,  1897,  at  Cannes  (Gl 
21st,  1897,  just  appearing  at  Digne  (Tatt);  Aprii 
at  HySres  (Buckmaster) ;  June  18tli-26th,  18£ 
July  29th-August  4th,  1897,  at  St.  Michel-d( 
llth-20th,  1897,  at  Susa  (Tatt);  March  Si 
(Yerbury)  ;  May  6th,  1898,  ab  Hykes  (Bo^ 
22nd,   1898,  at    Susa   (Brown);  July  28\ih-k\ 
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districts  (Lemann) ;   May  19th,   and 
(Swinton);  October  2Dd,  1896,  at  Hieixi 
at  Salonica,  Jane,  1897,  at  Canea  and 
1897,  at  Malta  (Mathew) ;   July   18  th 
June  15th,  1898,  at  Beyrout   (Mathei 
May  21st,  1899,  in  the  valley  of  the  Ist< 
Bilska  Valley,  July  80th,  1899,  at  Bilo 
Brummana  (Nicholl) ;  May  18th,  1900 
1900,  at  Herculesbad  (Lang) ;    July  27 
,  (Rowland-Brown) ;    April  12th,   1901,  i 
.  Corfu  (T.  B.  Fletcher) ;  July  2nd,  1904, 
[  1904,  at  Ain  Zahalta,  August  7th,  1904,  i 
!near  Beyrout,  May  11th,   1905,    near 
..Damascus,  May  28th-d0th,  1905,  in  the 
1905,*  at  Baalbek  (Graves),  etc.      In  S 
occurs  from  April- July,  and  August- Sepl 
earliest  specimen  was  taken  at  Veytaux, 
Other  notes  are  :    August  18th,  1872,  at 
'  at  Disentis  (Lemann) ;   June  1st,  1886, 
Ist,  1894,  at  Saas-F6e  (Bowland-Brown) 
■  1st,  1898,  at  B^risal  (Wheeler);  July  12fcl 
;  July  lst-18th,  1899,  at  St.  Niklaus  (Eos 
7th,  1899,  in  the.  Lucerne  district  (Sanfor 
(Sloper) ;  July  5th-80th,  1902,  at  Villars 
at  Chamonix  (Tutt) ;   July  21st,  1908, 
August    17th,    1908,    at    Chamonix   (Ti 
Bellinzona,   July  28rd,   1904,  at  Bovere 
1904,   at  Basle,  August    5th-7th,    1904, 
'  25th,  1905,  at  La  Batiaz  (Tutt),  etc.      In 
Early  broods  not  abundant,  fairly  common 
(Lowe) ;  August  21st-28th,  1886,  in  Jersey 
at  Ferman  Bay  and  Moulin  Hoult  Bay  (. 
.  1887,  at  St.  Peter's,   Guernsey  (Hawes) ; 
**  Gouffre,"  Guernsey  (Hodges);  April  18th, 
one  in  May,  another  July  18th,  and  again  Aug 
(Luff).    In  the  Baltic  Provinces  it  is  douh 
early  May  into  June,  and  then  from  earl} 
(Nolcken).    In  Scandinavia,  at  Saeterstoen, 
(Chapman) ;    June  18th-28th,  July  9th,  190 
As  to  its  time  of  appearance  in  Britain,  Lewi 
one  brood  appearing  in  late  April  (the  prodi 
of  chrysalids  that  have  survived  the  severity 
of  June  sees  the  appearance  of  a  second  broo< 
of  August  a  third  brood  is  flying.     Curtis  sa 
Dale,  that  there  are  three  broods  appearing 
beginning  of  April  to  November.     Stepheni 
triple-brooded,  the  broods  occurring  respectii 
August.     Dale  himself  records  the  latest  dates 
diaries  to  be  November  5th,  1808,  and  Noven 
earliest  April  2nd,  1888,  and  Apnl  22nd,  18( 
Even  as  far  north  as  Durham,  Harrison  not( 
occurring  in  June,  September,  and  a  partial 
November  (Ent.  Rec,  xvii.,  p.  254),  whilst,  in  J 
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at  Horsley  (Turner) ;  April  21st,  1^1 
April  22nd,  1898,  at  High  Beecli  (Frei 
pool  (Stones) ;  April  22nd,  1898,  at  W 
2drd,  1898,  onward,  in  every  month  exc 
Painswick  (Watkins) ;  April  25tb,  Jul 
8rd,  1898,  all  at  Chiswick;  July  17th,  It 
August  24th,  1893,  at  Hastings  (Sid 
(Bower) ;  May  6th,  1893,  at  Harrow  ^\ 
2l8t,  1898,  at  Brockenhurst  (Tremayne) 
29th,  September  15th,  1893,  Isle  of  Purl 
at  Monkswood  (Blake) ;  July  10th,  189£ 
22nd,  August  22nd,  1898,  at  Cuxton,  in 
1898,  from  pupa  received  from  Guernsey 
8l8t,  1898,  in  Wicken  Fen  (Bouskell)  ;  . 
horn  (Mutch);  August  18th,  1898,  at  ^ 
1898,  at  Swanage  (Freir);  May  6th,  1898, 
Brown) ;  May  2l8t,  1898,  at  Brockenhu 
l8t-20th,  1898,  at  Tenby  (Meynell)  ;  Sept 
fusion,  near  Balham  (Frohawk) ;  Septemi 
(Sabine);  third  brood  near  Birniinghan: 
September  19th.October  5th,  1898,  at  J 
tember  20th,  1898,  at  Lochearnhead  ( 
16th,  1898,  at  Panton  (Baynor) ;  last  spec 
November  1st,  1898,  at  Micheldean  (Se 
Bingwood,  did  not  emerge  till  November  ] 
19th,  1894,  at  Salcombe  (Turner);  Aprij 
(Prideaux) ;  May  7th-mid -October,  1894,  at 
Brown) ;  May  12th,  1894,  in  the  Isle  of  Pu] 
1894,  at  Hartshohne  (Baynor) ;  July  lOtfa-! 
(Dalglish) ;  August  14th,  1894,  at  Bainham 
1894,  at  Swanage  (Bromilow) ;  August 
(Mackonochie) ;  September  28rd,  1894,  at 
noted  at  Ashford,  May  4th,  1896  (Wood);  Ma 
in  the  Isle  of  Wight  (Prideaux);  May  28rd,  18S 
May  29th,  1895,  at  Mottingham ;  August  15 
(Bower);  May  lst-12th,  1896,  at  Hereford  (CI 
earliest  date  noticed  in  Stroud  (Davis) ;  Maj 
(Clarke) ;  May  28rd,  1896,  in  Epping  Forest 
27th,  1896,  at  Langworth  (KayDor) ;  July  1 
near  Ipswich  (Frost);  August  8rd,  1896,  at  Tuni 
September  29th,  1896,  at  Chiswick  (Sicb) ; 
Dartford  Heath  (Bower);  May  24th,  1897,  at  \' 
2nd,  1897,  at  Hazeleigh  (Bajnor) ;  August 
(Tremayne) ;  May  21st-28th,  1897,  at 
May  27th,  August  11th,  1898,  at  Hazel 
22nd,  1897,  at  Gourock  (Dalglish) ;  July  20tl: 
Bentley  (Burrows) ;  October  18th,  1897,  at  Tru 
21st,  1897,  one  very  fine  at  Hazeleigh  (Baynorj 
Laugharne  (Jefferys) ;  August  20th,  1898,  at 
August  26th,  1898,  at  Greenhithe  (Image) ;  i 
Fulmer  (Bird) ;  specimen  as  late  as  October 
(Sabine) ;  July  29th,  1899,  at  Shipley;  Septen 
at  Oxshott  (Bird) ;  July  28th,  1899,  very abuudani 
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1904,  at  Hazeleigh  (Raynor) ;  August  21 
August  27th,.  1904,   in  Epping   Fored 

1904,  at  Hazeleigh;    October   20tb,    t 
May  21st,  1905,  common  near  Canuartll 

1905,  at  Aldeburgh  ;   August  19th,  1905| 
80th  and  July  24th,  1905,  at  Hazeleigl 
8rd,  10th,  22nd,  July  28th,  August  8tfa,  j 
and  Llandogo   (Bird) ;    June  28th-Octd 
(Burrows) ;  August  5th,  1905,  on  Aldbul 
6tb,1906,  at  Shoeburyness  (Whittle) ;  Aug 
(Bait-  Smith) ;  latest  date  noted  at  Ashford ,  ( 
April  19th,  1906,  at  Bcigate  (W.   N.   Joj 
Tin  tern  district,  first  brood  (?) — May  15^ 
12th,  18th ;  second  brood  (?)— August  6th, 
18th,  20th,;21st,  22nd,  28rd,  29th,  80th,  i 
June  8th,  earliest  seen  of  first  brood,  July 
second  brood,  September  18th,  1906,  latest 
Hazeleigh ;    September  20th,  1906,  earliest 
Danbury    (Raynor) ;     August    4tb,    1906, 
(Smallman) ;  October  11th,  1906,  common 

Habits. — In  addition  to  the  notes  publ 
846),  concerning  the  pairing  habits  of  thi 
{Ent.  Rec.f  xvii.,  p.  254)  that  the  species  pa 
one  occasion  a  $  was  observed  to  alight  oi 
flowers).  It  raised  its  abdomen  and  vibrat( 
such  a  position  that  the  head  was  furthest  i 
soon  appeared  and  alighted  beneath  the  ^  ,  it 
direction ;  the  $  appeared  to  be  rather  coy ;  t 
nearly  parallel  to  the  thorax,  when  the  $ 
stem  and  repeated  the  process.  This  took  pli 
(Sopulatio^  took  place.  Another  pair  was  found ; 
of  iragwotti;  the  wings  remained  partly  opened 
probing  flowers./  These  two  pairs  remained  in 
Farn  says :  **  A  sheltered  corner  of  a  field, 
where  a  quantity  of  thistles  grew,  appeared^k 
phlaeaSf  as  both  <?  s  and  2  s  were  in  abundai 
if  a  flirtation  between  any  two  was  likely  to  e 
object,  that  of  propagating  the  species,  they 
and  retired  to  some  distance,  and  I  also  noti( 
^  depositing  their  eggs,  avoided  that  part  when 

most,   although  the  sorrel  grew  in  greater  abi 

where."     The  butterfly  is  a  most  active  little  i 

»  roadside-bank,  or  flower,  to  sun  itself,  or  flitti 

I  to  flower,  quarrelling  occasionally  with  othet 

kind,  or  fearlessly  attacking  much  larger  < 
chooses  a  leaf  by  a  hedgeside  or  wood-riding,  a 
I  resting  on  hazel,  dogwood,  and  other  bashes 

I  dropping  its  hindwings  lower  than  its  forewin^ 

]  a  standstill  in  such  a  position  that  the  sun 

<  glowing  wings.      But  the  insect  can  be  stii 

>  settled  on  a  flower,  whose  nectar  delights  it, 

^  closely  over  its  back  and  is  soon  almost  wi 

\  -  surroundings.     Smith  observes  that,  in  Norf< 

I 
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tbat,  so  soon  as  it  settled,  it  sidled  r< 
the  latter  shining  fully  upon  it  ;  it 
falling  through  an  angle  of  about  4^ 
wings  still  lower,  possibly  at  about  3i 
fell  as  low  as  the  hind  win  g^s  M^hilst 
in  the  torrent  beds  there,  to  ex 
when  sunning,  and  its  appearance  th 
when  it  is  feeding  or  preparing^  for  si 
of  its  hindwings  only  visible,  its  bril 
from  view.  We  have  already  noted  that 
in  preference  to  flowers,  «.//.,  in  a  rougl 
Digne,  in  August,  1906,  the  <^  s  walked 
on  the  leaves,  and  Baynor  notes  that,  oi 
but  cold,  day,  he  saw  a  specimen  of  H. 
and  settle  on  an  oak-leaf  (about  three  fee 
of  early  rising  has  repeatedly  been  noted 
p.  185)  that,  on  August  18th,  1898,  he  sa 
one  flower-bed  at  6.15  a.m.,  at  Waltha 
extremely  hot  and  dry,  the  mean  ten 
Chapman  observes  that,  in  July  1898,  a 
on  the  wing  as  early  as  8  a.m.  {Ent. 
Tromso,  Schneider  says  that  its  flight  i 
and,  as  it  haunts  districts  that  are  diflScul 
taken.  Here,  too,  it  has  a  long  period 
early  aR  June 21st  (in  1888  and  1890;, and  as 
but  the  specimens  certainly  ail,  he  says,  b 
haunts  the  flowers  of  Lotus  and  Vicia,  and 
by  the  roadsides  on  heaps  of  stones.  On 
specimens  were  observed  on  July  21st,  16 
nectar  from  the  flowers  of  Lotus,  Strand  i 
diflerences  in  habit  between  the  arctic  and  so 
the  southern  insect  as  a  quiet,  almost  sluggis 
etc.,  whilst,  in  the  far  north,  it  is  very  shy  an 
almost  inaccessible  places.  It  has  never  stru 
ticularly  sluggish  and  innocent  insect.  Gh 
the  butterfly  likes  to  run  on  roads,  or 
serpyllttitt,  etc.  It  walks  about  boldly,  sue 
then  be  captured  with  the  fingers.  In  A 
rests  on  the  ground,  opening  its  wings  i 
sits  with  closed  wings  on  the  flowers,  suckic 
butterfly  has  a  pretty  rapid  fiigbt  (Gillmer). 
varies  greatly  in  its  abundance  and  rarity  in 
and  1898,  it  was  very  generally  abundant, 
usually  is  comparatively  rare  and  only 
Regarding  this,  Hawes  says  (Proc.  Sth.  Lmid 
that,  after  phlaeas  had  become  comparatively 
gained  ground,  until,  in  189d,it  wasextraordii 
year,  in  the  Finchley  district,  the  first  brood  af 
being  well  out  at  the  beginning  of  May  (specime 
April),  the  second  brood  was  on  the  wing  al 
three  weeks  before  the  usual  time).  This  br 
regular  as  to  time  and  numbers,  scarcely  ever 
ance  during  the  first  week  in  August ;  but,  this 
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Beaths  at  Newbury  (Kimber),  the  zui 
(Tutt),  rough  stony  gcound  -  edg-in 
Weston-super-Mare  (XVhittaker),  -w 
the  Isles  of  Bute  and  the  Grreat 
Donovan  says  that  it  is  very  coc 
meadow,  delighting  in  sunny  situat: 
much-frequented  footpaths,  &c.  Lte^ 
6very  place  where  grass  grows.  C 
everywhere  in  England  and  dififerei: 
grassy  commons,  banks,  and  roadsides 
commons,  pastures,  roadsides,  heaths, 
it  is  common  in  woods,  fields  of  clove 
roadsides,  etc.  (Kane),  and,  in  Ouerns< 
slopes  of  which,  in  April,  1 898,  were  cc 
(Hodges).  Schneider  says  that,  at  Tn 
difficult  country,  ejj,,  the  steepest  ba 
favoured  haunt  here  being  the  flowering 
6t  Tromso,  which  it  shares  with  Poly 
flowers  of  Lotus  comiculatus  and  Vicia,  g 
the  Floifjeld  it  was  seen  on  July  ISSth, 
metres.  Although  distributed  over  the 
Schneider  thinks  it  is  mostly  confined  t 
says  that,  in  the  Suldal,  the  species  oci 
sun-heated,  stone-covered  slopes,  in  190 
are  much  as  in  Britain.  Along  the  Riv 
Provence  and  the  Esterel,  the  lush  mead 
lying  by  the  sides  of  the  turbulent  watc 
banks  by  the  roadsides ;  in  central  Franc 
the  outskirts  of  Fontainebleau  Forest  o 
also  do  the  seaside  sand-dunes  on  the  coas 
hillsides  above  the  lovely  Lac  Bourget,  ne 
are  also  the  weedy  fallow-fields  at  Digna 
with  its  turbulent  stream  flowing  into  the 
flower-clad  slopes  in  the  mountain  valleyi 
the  steep  stony  road  leading  to  the  summ] 
as  well  as  the  mountain  pastures  500(t 
the  Basses-Alpes,  on  the  slopes,  far  up  i 
species  occurred  singly,  up  to  dOOOft.,  as  ^ 
comparatively  low  down,  between  Alios  an 
it  occurs  from  the  plains  to  the  tree  lim 
occurs,  as  well  as  on  the  higher  mouDtaiDS 
though  most  common  from  1800ft.  to  250C 
near  Liibeck  on  light  ground  (TessmauD) ;  i 
with  Rumex  along  the  eastern  slope  of  i\ 
Uerdingen  (Stollwerck) ;  common  in  fields 
near  Elberfeld  and  Barmen  (Weymer) ;  ii 
Neuenahr  and  Altenahr  (Maassen) ;  along  thi 
wald  and  Willrodaerforst,  on  grassy  slof 
meadows  by  roadsides  and  in  woods  at 
meadows  and  roadsides  at  Chemnitz  (Pabst) 
grassy  outskirts  of  woods,  banlcs  by  roads 
(Speyer) ;  on  the  roadsides  near  Zeitz  (1\ 
places  near  Halle  (Stange),  and  around  Fr 
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Olandore,    Timoleague,  Coortmaosfi e: 
WAUL  I    Polperro   (Perrjooete),     ffey^iyn 
Polzeath,    near   Padstow     (Oibbs),      C 
Tresoo    (Norgate).        Cumbkrt«ato>  : 
(F.  H.  Day),  SiUoth  (WiUdnson),    Kc 
(Imms).     Debbt:   generally   distribate 
north — Ashboome    (Joardain),      Bakew 
(Oibbs),  Melboame  (Crewe),  Kirk  iMuaf 
(Bhodes).     Devon:    common    throu^b 
Instow  (Hinchliff),  Honiton  (Rldinir)*  P 
Dartmoath  (Bankes),   Exmoor    (Oarane 
Teignmoath    (Rogers),     Devonport,      L«; 
Torrington,  moet  seasons   scarce    (Doid 
Devon    (Sonth),    Lynmoath    (Briggs),    L 
Sidmoatli  (Majendie),  Saloombe  (Tamer). 
Dorset  :  soath  Dorset  generally  abandaz 
and  Hod's  Hill  (Fowler),  halfway  betwc 
Sherborne  (Doaglas),  Glanvilles  Wootton 
(Bromiiowj,  Isle  of   Parbeck   (Bankes). 
DoBHAM  :    generally   distribnted  —  Hartl< 
common    at    Stanley   (Dewar),    Durham 
Iledewater    (Howse),     Upper     Teesdale 
Strathspey    (€k>rdon),     Forres    (Gardner), 
generally  common,  especially  on    the  coi 
Benfleet,   Shoebaryness,  Great  Wakering 
wich   district   (Mathew),    Brentwood,     Ba: 
Hazeleigh     (Baynor),    Longhton     (Image) 
Beech   (Freir),   Maldon  (Fitch),   Wanstead 
(Barrows).      Fife  :    Fife  (Brown).       FoBf 
Connemara  (Birchall).     Glamorgan:   near 
common,  but  only  one  specimen  seen  in  1{ 
throughout  (Griffiths),  Cheltenham  fBoberts 
(Allis),  Stroud  (Davis),  Painswick  (Watkins), 
near  Bristol  (Gardiner).    Hants:  common  i 
wood  (Fowler),  Isle  of  Wight  (Prideaux), 
Freshwater  (Hawes),   Totland  Bay  (Bowian 
Brockenhurst  (Tremayne),  Lyndhurst  (Locki 
Forest  (Bidley),  Fort  Bowner,  Gosport  (Mackett 
district  (Bingham-Newland),  Winchester  (Toml 
(Chapman)  etc.   Herts  :  common  in  southwest 
(Gardner),  St.  Albans  and  Harpenden  (A.  £ 
Sandridge  (Griffith),  Hit<:hin  (Darrant),  Hailej 
Aldbury  Owers,  Tring  (Elliman),  Bashey  Hea 
Oheshunt    (Boyd),    Bickmansworth    (South). 
Inverness  :    Strathglass  (White).      Islb  or 
(Clarke),   Bamsey  (Jager).      Kent  :    general] 
Chatham  and  Boohester  diBtricts,  Cuxton,  Ste 
Deal  sandhills,  St.  Margaret's  Bay,  etc.  (TutI 
(Marshall),  Sheernesn  (Fletcher),  Chatham  (W 
well  (Gardner),   Sevenoaks  (Mrs.  Holmes),  F( 
Dartford    (Sabine),    Tonbridge,    Brockley    (Ti 
(Golding),  Ashford,  Bexley  Heath  (Wood),  Chisk 
Heath,    Shoreham    (Bower),    Wye  (Baynor), 
Beckenham     (Weir).       EracABDiNx:    eommoD 
glish),     coast     districts     (Esson),    MuohaUs 
(Dalglish),   Castle  Douglas  (Mackonochie).    La 
and  common  (Day),  abundant  (Sharp),  Prestw 
common    throughout    (Boaskell).      LmooLN: 
Langworth,    Legsby    (Baynor),  Lincoln  distrid 
Londonderry    (Salvage).       Middlesex  :    Eing{ 
more   (Bothschild),    Chiswick  (Sich),  Harrow- V 
bury  (Hodge),  Mill  Hill,  Northwood,  Harefield 
Stanmore     Common     (Barrand),    Hammersmitl 
Northwood  (Bird),  Clapton  (Baoot),  Stamford  I 
{Fenn).     Merioneth  :  between  Aberdovey  and  Q 
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<BlagR),    BarxDOuih    (ImmB).       Midlothian  :    Balerno    (Carlier).      Monmouth  : 
Abertillery  (Rait-Smith),  Chepstow  district  (Ince).  Tintera  district.  LUndopo  (Bird), 
^       Monmouth  (Palmer).    Monaohan:  abundant  (Kane).   Montgomery  (Tetley).   Nob- 
,       polk:  KIur's  Lynn  (Barrett),  Yarmouth,  Lowestoft  (Lockyer),  Downham  Market 
(Smith),   Hunstanton    (Raynor).      Northampton  :    Northampton    (Goss),    near 
Oundle  (Bree),  Peterborough,  Yaxley,  Holme  (Morley).    Northumberland:  gener- 
ally distributed  (Bobson),  Twizell  (Selby),  Newcastle  (Backhouse).     Nottingham  : 
Nottingham  diettrict  (Leivers).      Oxford  :    common  all  round  Oxford  (Oeldart), 
^atlington     (Lucas).       Pkeblrs  :      Peebles,    common     (Black).       Pembroke  : 
Castlemartin  (HodgeK  Tenby  (Meynell).     Perth:   Earn  district.  Forth  district, 
Oowrie  district,  Perth  district,  Athole  district  (White),  Locbearnhead  (Bowland- 
'        Brown).      Bai>mor  :     Erwood    district    (Vaughan).       Benfrbw  :     throughout — 
Gourock   (Dalglish).      Roxburgh    (Douglas) :     Melrose  (Beveridge).      Rutland  : 
Stoke  Dry  (Raynor).     Selkirk  :   Galashiels  (Haggart).    Shbtlands  and  Orknet  : 
Hoy   (McArthur).      Shropshire  :     Ludlow   (Blackmore).      Somerset  :    common 
throughout    (Griffiths),    from    Portishead    to    Burnham    very    general    (A.    P. 
Gardiner),    in    Leigh   Woods,   Bridl  ngton   (Gardiner),  Taunton  (Tetley),  West 
Gompton,   very  scarce  (Bogue),    Porlock   (Carr),    Glevedon    (Jefferys),  Weston- 
super-Mare      (Whittaker),     Castle     Gary     (Macmillan).         Staffs  :     common, 
Madeley     (Daltry),    Stafford    (Freer),    Burton    (Brown),    Tatenhill    (Anderson), 
Cannock  Chase  (Thornewill),  Chartley  Park  (Harris).     Stirlino  :  throughout  (Dal- 
glish).      Suffolk:   common  (Bloomfield),  8toke-by-Nayland,  Stratford  St.  Mary 
(Mathew),  Aldeburgh  (Image),  Needham  Market  (Raynor),  Bentley.  Tuddenham 
(Burrows),  near  Ipswich  (Frost),  Brandon  (Bower).     Surrey  :  generally  distributed 
(Gose^,  Reigate,  common  (Tonge),  Boxhill  (Barraud),  Wimbledon  Common,  Heme 
Hill  (Smallman),  Dulwich  (Helps),  near  Balham  (Prohawk),  Guildford  (Grover) 
Woking    (S.   G.   C.   Russell),    Horsley  (Turner),   Kenley   (Carrington),  between 
Witloy    and    Famham     (Oldfield),    Dorking,    common    everywhere    (Oldaker) 
Oxshott  (Bird),  Sutton  (Carpenter),  Virginia  Water  (Raynor),  Shere  (Tremayne)! 
Sussex  :    common,    and    generally    distributed    (Goss),    west    Sussex,    common 
I  (Fletcher),  Abbott's  Wood  (Dale),   Eastbourne  (Sotheby),   Balcombe    (Hamlin) 

Hastings,    Pett,    Shipley,     Cowfold,    Storrington    (Bird),    near    Beachy    Head 
I  (Sich),  Burgess  Hill  (DoUman),   Hailsham   (Oarr),  Bognor  (Oldaker),  Alfriston 

t  {Smallman),  St.  Leonard's  (Bloomfield),  Forest  Row  f Turner).    Tyrone  :  Favour 

I  Boyal  (Kane),  common,  in  suitable  localities  < Greer).    Waterford  :  Roanmore 

(Wood).     Warwick:    common   everywhere    (Wainwright),    Birmingham    district 
(Bath),  Rugby  district  (Napier).    Westmeath  :   Mullingar  (Middleton).     West- 
I  morland:  Witherslack  (Arkle).  Kendal  district  (Moss).     Wicklow:   Glendalough 

(Pearson).    Wilts  :  Calne  (Eddrup),  Savernake  Forest  (Kimber),  Salisbury  (Carr). 
"WioTOTVN :     throughout    (Dalglish),    Wigtown    (Gordon),    Monrelth    (Morton), 
r  Worcester:    common   (Fletcher).      Yores:  common  throughout  (Porritt),  very 

sparingly  near  Rotherham  in  hot  dry  summers  (Brooks),  Cleveland  district — 
;  Ayton,    Eston,    Middlesborough    (Lofthouse),    Doncaster   (Clark),   near    Newby 

I  {Leigh ton),  near  Scarborough,  scarce  (Tetley),  Thirsk,  Sandbum  Wood  (Walker), 

Sheffield,  rare  (Hall),  Hull  district  (Boult). 

Distribution. — Throughout  the  greater  part  of  the  PalsBarctic 
and  Nearctic  regions,  extending  in  Africa  as  far  south  as  Abyssinia, 
and  in  Asia  through  north  India,  Thibet,  and  part  of  China.  It 
extends  to  an  extremely  high  latitude  far  within  the  Arctic  area. 
Africa  :  the  countries  touching  the  Mediterranean  sea-board  (?  excluding  Egypt),  as 
far  back  as  the  Atlas  Mountains,  at  5500ft.  (Meade- Waldo),  the  Canary  Isles, 
I  Madeira  (Mathew  and  J.  J.  Walker),  Abyssinia  (Lucas).    America:  Atlantic  States 

,  (Dyar),  extending  across  the  United  States  to  the  Pacific  coast,  California,  Canada 

,  (Scudder),  Labrador  (Moore),  up  to  Moose  Factory,  James'  Bay  (Weir),  and  as  far 

I  as  lat .  81°  45',  at  Discovery  Bay,  in  Grinnell  Land  (Feilden  UtU  McLaohlan) .    Asia  : 

.  ^roughout,  except  middle  and  southern  India,  and  the  southeastern  portion  of  the 

,  continent,  Corea— Gensan,  Chemulpo  (Leech),  Wei-hai-Wei  (Fletcher);  China — 

■  Chuaan  Isles  (J.  J.  Walker),   Chifu  (T.  B.  Fletcher),   Snowy  Valley,  Ningpo, 

I  Kiukiang  (Leech);  Japan— Hakodate  (T.  B.  Fletcher),  Kiushiu,  Nagasaki  (Leech), 

Wadatoge,  Eisogawa,  Eob^,  Nikko  (Brit.  Mus.  Coll.),  Yokohama,  Boehiu,  Eadzusa, 
Kanosan    (PryerJ;    Amurland  —  Parchen-by-Chab    (Graeser),    Sutschan    district 
I  (^rries),  Pokrofka,  Permskoe  Miilki  (Graeser),  the  Ussuri  (Maack),  Eamschatka 

(Hera);    Thibet  —  Lhasa,    Gyangtse    (Walton);    India  —  western    Himalayas  — 
^iisaoorie,  up  to  8000ft.   (McEinnon  and  mc^viUe),  Hunalayas— Thundiani, 


^    I 
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DalhouBie  (BrU.  Mas.  Ck>ll.);   Maqd. 

HuttoB,  10000ft..  Goomis  Vaplloy,   Kol 

Bon) ,  Bala.  etc.  (MoArthur) ,    Korr»^h  c 

(Leslie),  Shishi-Kuh  Valley  <C5olt»mb). . 

Mounteins  (Biisk,  in  Brit..   Mus.   Ooi 

Bokharan-Kabadianr  the  Pataii;rs,   to   4 

14000ft.  (Grum-Grshimail6);  Turcoman 

Krasnowodflk,  Daghesoan/  Kasumkent 

Mua.  Coll.);  Persia— norti^PerBia,  Gjas 

(Jourdain),  Irak  (YounR),  Osch  ifOrum- 

Derbent»Ordoabad; Lenkoran,  etc.  (Bonn 

Syria— Palestine,  Jeruisalem  (Swinton),  C 

Baalbek,  Jebel  Barouk,  Beyrout,  Ain  Zah 

and  Antilebanon— Brummana  (NioholJ); 

(Holtz),  LemnoB,  Bmy ma,  .Beyrout,  Mi 

Corfu,  Crete,  Canea,-  Sada:  Bay,  Cypru; 

Austria:   everywhere  common    (Hofner 

(Hiittner),  Budweiss,  SenftenberR  (Fritsc 

Kremsier,  Neutitschein,  Rottalowitz,  Trop 

Linz  ;  Lower  Austria — Gresten,  i Vienna  (J 

Salzburg,  nowhere  frequent,  mostly  sing 

valleys  to  6000ft.  (Hintervi^aldner),  Mende 

Bozen,Trient(Mann),  near  Innsbruck,  from 

the  Brenner  (Rowland-Brown),  Bregcnz,  T 

Carinthia— near  Raibl  (Zeller) ;  Haosdorf, 

etc.  (Fritsch);  Carniola— Upper  Camiola,  ve 

abundant   throughout    (Fount^ine),    Here 

throughout — ^particularly  abundant.near  Na; 

(Dufrane),  Dinant  (Lenoir),-.  Bochefort  (Ca; 

throughout— up  to  .1600m.— Dervent  (HUf), 

Treskavioa  (Apfelbeck),  Bjelasnica  (Rebel,  tc 

(Uhl),  Blagaj  (Nicholl),-  Trebinje,  Bilek,  Vuc 

Bulgaria  and  East  RoumeuA  :•  throughou 

Samakow,  Kostenec,  Ragg1rad,iRu8tflchuk,  I 

RUska  Valley,  the  RiW  Dagh,- to  4000ft.  (Ni 

Islanixb:    Guernsey,  Alderney,' commoD,  1 

Corsica  :    throughout  — - Vizzavgna  (Rowlaj 

(Rosa) ,  etc.    Denmark  :  throughout  (Bang-H 

(Lampa) .     France  :,  tKcoughout  (Berce),  All 

Nice,    Beaulieu    (Roland-Brown),  ViJIefran 

(Lang),  Var— Hy^res,  Cdstebelle,  Cr^nnes,  P 

Booca,  Grasse  (Chapmafa);''Ai8ne— St.  Quentir 

Aude  (Mabille),  Brittany,*. throughout  (Griflf 

(Rowland-Brown),.  BassesrAlpes— geperaUy.  Di 

(Tutt),  Basses-Py  r^n6es— Biarritz  (Rowland-Br 

(Chapman),  Bouches-du-Rhone— Marseilles  (V 

Brown),  Calvados  (Montiers),i)6tes-du.Nord-Vj 

tal  (Sand),  Doubs (Bruand),DordoRne  (TareJ),Ei 

Gard— Remoulins,  Pont  du  Gard,  Nlmes,  Aifl 

Gironde  (Brown),  Hautes-Alftes— Abri^s,  Lard 

6000ft.  (Elwes),  G^dre,  etc:.(Rondou),  Haute-G 

Annecy,  Chavoire,  Chamoiiix,  etc.  (Tutt),  II 

Indre— Nohant,  etc.  (Sand),'Indre-et-Loire— Too 

Nantes  (D-Roy),  Loz^rev-Florac,  Mende,  Maini 

Manche— Cherbourg'  (NichoUet),  Maine-et-Loir 
haye),  Nord  (Paux),  Puy-de-D6me  (Sand),  Pasd 
Brown),  Pyr^n^es-Orien tales- Vemet-les-Bains  ( 
Btant)  Savoie— St.  Michel  de  Maurienne,  Gr^s 
Maurice,  Little  St.  Bernard,-  etc.  (Tutt),  Seine- 
Maison  Lafitte  (Walker),'  La-  Varenne,  St.  Ma 
Fontainebleau  (Tutt),  SeincriDf^rieure-Tanearvi 
Vaucluse— Avignon  (Rowland-Brown).  Gmmaiii; 
berg,  Insterburg,  Rastenberg.i  Thorn,  Graudenz, 
etc. '(Speiser);  Pomerania-Stettin  (Hering),  G 
P15tz) ;  Mecklenburg— Neustrelitz,  Frledland,  Sul, 
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Parcbim,  etc.   (Oillmer) ;     Lilbeok,  Laaenburg,    Scbleswig-Holstein,   Hambarg, 
everywhere  common — Liibeck  (Tessmann),  Eutin  (Dabl),Hatzeburg,  M6lln,  Ijaaen- 
burg  (Gillmer),  Hamburg  (Laplace),  Kiel,  Schleswig,  Flensburg  (Oillmer) ;  Han- 
over, Brunswick,  and  Oldenburg,  everywhere  common — Liinebarg  (Machleidt  and 
Steinvortb),   Celle,  Hanover  (Glitz),   Brunswick,  Wolfenbdttel,   Helmstedt  (von 
Heinemann),  Harz,  Gottingen  (Jordan),  Hameln,  Bremen  (Rehberg),  Oldenburg, 
Aoricb,  Osnabruck,   etc. ;    Westphalia,  Lippe,   Waldeck,  everywhere  common — 
Minden,  Milnster.  Paderborn,  Hoxter,  Iserlobn,    Dortmund,   Detmold,  Bhoden, 
Arolsen,  Korbach  (Speyer) ;  Rhine  Provinces— Duisburg,  Elberfeld,  Cologne,  Bonn, 
Aix,  Coblenz,  Trier,  etc.  (StoUwerck);  Hesse-Nassau — Wiesbaden  (Bossier),  Frank- 
f  urt-on-Main  (Koch).  Hanau  (Limpert  and  Bottelberg),  Bheingau  (Fuchs),  Wied- 
Selters  (Sobenck),  Giessen  (Dickore),  Biedenkopf,  Griinberg,  Fried  berg  (Glaser), 
OelnhauBen,  Kotenburg  (Jordan),  Cassel  (Borgmann);  Thuringia — Eisenach,  Gotba, 
Meiningen,  Hildburghausen,  Goburg,  Umenau,  Budolstadt,  Weimar,  Aitenburg,  etc.; 
Province  of  Saxony— Milblhausen,  Nordhausen  (Jordan),  Erfurt  (Keferstein  and 
Werneburg),   Naumburg,   Halle   (Stange),    Zeitz    (Wilde),    Torgau,    Wittenberg, 
Magdeburg,  Halberstadt,  Quedlinburg  (Beinecke),  Neuhaldensleben,  Stendal,  etc., 
Anhalt  —  Bernburg,   Cothen.  Dessan,   Zerbst  (Gillmer);   Brandenburg  —  Berlin 
(Pfiitzner),  Niederneundorf  (Dadd),  Kottbus,  Guben,  Frankfurton-Oder  (Kretscb- 
mer),  Landsberg,  Kiistrin,  Prenzlau,  Wittstock,  Ruppin,  Perleberg,  etc. ;  Posea — 
Bromberg,  Meseritz,  Lissa,  etc. ;    Silesia— Glogau,  Liegnitz,  Gdrlitz  (Moschler), 
Breslau,  Oppeln,.Katibor,  etc.;  Kingdom  of  Saxony — Dresden  (Steinert),  Chemnitz 
(Pabst),  Leipzig  (Verein  Fauna  Leipzig) ;   Bavaria — Wurzburg,  Niirnberg,  Begens- 
burg  (Hofmann  and  Herrich-Schaffer),  Augsburg  (Freyer),  Miinicb  (Kranz),  Kempten 
(von  Kolb);  Wiirtemborg — Stuttgart  (Keller  and  Hofmann),  Heilbronn,Beutlingen ; 
Baden  —  Heidelberg,  Karlsruhe,    Freiburg   (Meess  and   Spuler),    the  Palatinate 
(Bertram) ;   Hesse- Darmstadt  (Glaser) ;   Alsace — St.  Jean  de  Croix,  etc.  (Peyerim- 
hoff) ;  Heligoland  (Gatke).     Greece  :    Athens,  Phalerum,  Salamis  Bay,  Platen, 
Poros  (Mathew),  Attica,  Parnassus,  Naxos  (Merlin  Coll.),  Morea  (Elwes),  Corfu 
(Fletcher),  Navarino  (J.  J.  Walker).     Italy  :    Biviera— Albenga  (Tutt),  Ancona, 
Brindisi,  Florence,  Leghorn,  Pisa  (Mathew),  Piedmont — Pr6  St.  Didier,  Little  St. 
Bernard  Pass,  Susa,   Torre  Pellice,  Bobbie,  Crissolo,  Aoi^ta,  Chatillon,  Locarno, 
Stresa  (Tutt),  Bellagio  (F.  Walker),   Menaggio  (Sich),   Como  (White),  Gardone 
(Jones),  Orta  Novarese,  Certosa  di  Pesio  (Lowe),  Baths  of  Lucca  (F.  Walker), 
Palermo,  Leghorn,   Naples— Vesuvius  (Walker),  Capri  (Browne),  Camaldoli,  near 
Naples  (Schiemenz),   Sicily— throughout  (Zeller),   Taormina  (Walker),   Messina, 
Etna,    Syracuse,   Catania   (Zeller),   Tuscany,   throughout   (Stefanelli),   Florence, 
Viareggio,   near  Lucca  (Verity),  Apennines  —  Boscolungo,    etc.   (Norris),   Bome 
(White),  Turin  (Swinton),  Tivoli,  near  Bome  (Bowland-Brown).      Malta  :  abun- 
dant throughout  (Fletcher).      Netherlands  :   everywhere  (Snellen).     Portugal  : 
Lisbon  (Mathew),   Gintra,  S&o  Barnabe,  S&o  Bartholomeu  do  Messines  (Eaton). 
Russia  :  through  Russia  in  Europe  (Erschoflf) — St.  Petersburg  (Fedchenko),  Volga 
district— Casan,  Saratov,  rare  in  south  Ural  district  (Eversmann),  Astrakhan,  Sim- 
birsk, Samosk,  Kuzzan,  Orenberg,  Ophemski,  Archangel,  Olonetz,  Ekateristz  Stavra- 
pol,  Tavrachisk  (Erschoff  and Feild), Baltic  Provinces,  common  (Nolcken),Kurtenhof 
(Te'ich),  Wiatka  dist.  (Kroulikowsky),  Novorosiisk  (Lachte),  Podolia  (Elwes  Coll.). 
'  Scandinavia  :    Norway,  south  and  centre,  not  uncommon — Christiania,  Laurvig, 

Grue,  Laurgaard — Gudbrandsdal,  Hamar,  Odalen,  Naes  Vaerk,  ArendaJ,  Strande- 
barm,  Bergen,  not  rare— parts  of  Alten,  Finmark  (Siebke),  over  the  whole  Arctic 

region Porsanger,  common,  Tromsdal,  Mnlselvdal  (Schneider),  Saltdalen,  Karas- 

jok,    Sydvaranger  (SchOyen),  Malnees  in  Vesteralen,  Groto  in   Vestfjorden   (Uste 

Schneider),  Hammerfest  (Staudinger),  Bossekop  (Chapman);  from  Skkne  to  North 

Finmark  (Wallengren),  Suldal,   etc.   (Sfrand),   Saeterstoen,  Flodmark  (Morton), 

Roldal    (Walker),    Ormeim,    Romsdal    (Jordan),    Tveta   (Elwes   Coll.),    Bydal — 

Jemtland      (Rowland-Brown).       Spain:    Ferrol,      Vigo,     Gibraltar      (Mathew), 

Alge<nras,    San    Roque,    Bonda     (Nicholson),    Catalonia— Mont    S^ny    (Witty), 

'  Andorra   (Rowland-Brown),   Andalusia,   very   common   (Rambur),    Jerez   de  la 

Frontera    (Lang),    Castile    (Leech    Coll.),    Granada,    Balearic    Isles — Minorca, 

'  Malion  (J.  J.  Walker),  Majorca  (Leech  Coll.),  Pera  (Zeller  Coll.),  Moncayo,  Bron- 

'  cbales,  Avila,  Puerto  de  Pajares,  Albarracin— Cuenca,  Tragacete,  Bejar  (Chapman). 

^  SwiTZERLANi) :   widely  distributed,  but  not  generally  common,  except  south  of  the 

^  Alps,  singly  up  to  4000ft.  or  more — Brigue,  common,  B^risal,  common,  Cbiasso, 

I  common,  Veytaux,  Arzier,  Veyrier,    Martigny,   Onex,    Disentis,    Davos,   Fusio 

I  (Wheeler),  Aigle  (Tasker),   Sion,  Sierre,  Niouc,   Visp,  Stalden  (Favre),    Villars 

I  (Moss),  Lucerne  district  (Sanford),  Basle,  Saas  Thai,  Visp  Thai  (Tutt),  Bellinzona, 

Roveredo  (Wheeler),  Locarno  (Tutt),  Lugano  (Chapman),  Trient  (Keynes),  La 
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B&tiaz,  Sfcalden  to  Huteck  (  IHitt),  Zurii: 
Prese,  on  the  Italian  side  of  tbe  Cemii! 
Amsteg  (Lang),  Neuch&tel  (Rowland -Si-< 
poll,  Salonika  (Mathew),  Port  Haklar,  etc. 

[Variation    {continued    from     p» 

following  minor  aberrations    of   Rn 

xviii.,  p.  184) : — 

1.  ab.  auroniteng,  Schaltz,  *'  JBnt.  Zei 
posticis  supra  in  basali  et  media  area  aare< 
dark  area  of  the  hind  wings  is  shot  with  a  n 
central  area  up  to  the  light  hind-marginal  b 
specimens. 

2.  ab.  cunetfera^  *SchuUz,  "  Ent.  Zeitfi 
anticis  subtus  striatis= forma  elongata.  Sofa 
occurs  in  the  darker  tailed  autumn  brood  ;  t 
the  central  row  on  the  underside  of  the  fore 
partial  wedge-like  form  ( <r  from  Duspeldorf , 

Genus  :  Chrysopha 
StNONYMY. — Genus :  Chrysophanus,  Hb 

*'  Illus.,"  etc.,  iv.,  app.  p.  404  (1«35) ;  Hump 
pi.  xxix., figs.  1-6 (1841);  Stphs.,  "List,*'  p.  It 
p.  127, pi.  liv., figs.  1-5  (1853);  Sta.,  **Man.,"i 
p.  141  (1875);  Dale,  "  Brit.  Butts.,"  p.  45  (188 
p.  972  (1892);  Barr..  »*  Lep.  Brit.  Isles,"  i.,  p. 
**  Butts.  China,"  ii.,  p.  397,  pi.  xxviii.,  fi 
book,"  etc.,  p.  346  (1895);  Tutfc,  "Brit.  Bu 
*♦  Ent.  Rec,"  viii.,  p.  67  (1896) ;  Staud.  and  J 
Wheeler,  "Butts.  Switz.,"  p.  13  (1903);  Gi 
(1908) ;  South,  "Butts.  Br.  Isles,"  p.  148,  pi. 
Plebelus-] Raralis,  Esp.,  "Eur.  Schmett.,"  i., 
(1777) ;  Haw.,  "  Lep.  Brit,"  p.  40  (1803).  Pa] 
p.  84,  pi.  xl.,  figs.  1-3  (1795);  Don.,  "Brit.  Ir 
"  Schmett.  Eur.,"  p.  54  (1805);  pl.lxx.,fig8.352-< 
Ochs..  "Die  Schmett.,"  i.,  pt.  2,  p.  77(1808).  I 
ix..  pt.  1,  p.  129  (1815);  Sam.,  "Ent.  Usef.  Con 
Ent.,"  fo.  12,  figs.  1-3  (1824);  Stphs.,  "  lilu! 
Stphs.,  "List,"  etc.,  pt.  2,  p.  22  (1829);  ''No 
Dale.  "Loudon's  Mag.,"  vii.,  p.  60  (1834);  F. 
pi.  127,  figs.  1-2  (1836);  Wood,  "Ind.  Ento 
(1839) ;  Kirby,  "  Eur.  Butts,  and  Moths,''  p.  55 
p.  117,  pi.  1.,  figs.  1-3  (1896).  Polyommatas,  ( 
pi.  9  sec,  5,  pi.  10  sec,  3  (1821);  Bd?.,  "Icones," 
Dup.,  "  Hist.  Nat.,"  supp.  i.,  p.  81,  pi.  ziii.,  figs 
30  (1844) ;  Staud.,  "  Cat.,"  2nd  ed.,  p.  8  (1871}  ; 
fig.  37  (1874) ;  Lang,  "  Butts.  Eur.,"  p.  90,  pi.  xi 
Butts.,"  p.  28  (1885) ;  Leech,  "Proc.  Zool.  Soc. 
(1887) ;  Graes.,  "Berl.  Ent.  Zeits.,"  p.  75  (1888) 
103  (1889) ;  Horm.,  "  Soc.  Ent.,"  viii.,  p.  130  (189< 
(1895) ;  Riihl,  "  Pal.  Gross-Schmett.,"  i.,  pp.  209, 
etc.,  XX.,  p.  8  (1896). 

The  genus  Chryaophanus  was  created  by 

the  Palasarctic  "  coppers,"  and  was  diagnosi 

follows : — 

The  wings  above  shining  golden-red,  beneath  ] 
yellowish -red  patch  (hsind)—Chry8oplianu8phlaeagf  . 
helUy  Schiff.  {amphidamas^  Esp.),  C.  thmamon,  Esj 
Sulz.,  C.  hylluSf  Cram,  (hylij,  Fab.),  C.  hippono^,, 
chryseis^  Schiff.,  C.  eurybia,  Ochs.  (euridice,  H5.) 
hippothocy  Linn.,  C7.  circe,  Schiff. 

The  genus,  as  described  above,  was  hopeJe 

*  Evidently  not  so  specialised  a  streaked  form  as 
p.  379). 
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Tvas  restrictecl  in  1841,  by  Wesfcwood,  to  phlaecM,  /lippot/ioe,  dinpar,  and 
rir(jaureae.  The  type  was  fixed  in  1876  by  Scudder,  in  his  (imeric 
Jlevinon^  eiio.,  p.  141,  as  hippotho'e^  Linn^,  and  confirmed  by  the  same 
author  (Bittt^rjiies  of  Xew  knffland,  ii.,  p.  972),  where  he  describes,  in 
detail,  the   ^^nus  Chrysophanus,  as  follows  : — 

Imago. kr±ead  moderately  large,  densely  clothed  with    scales    and    rather 

abundantly  8Ui.i>plied  with  long,  curving  hairs  of  equal  length  in  all  parts.     Front 
even,  not  swollen  in  any  part,  except  in  the  least  possible  degree  in  the  middle 
below,  where  1^  barely  surpasses  the  front  of  the  eyes ;  half  as  high  again  as  broad, 
and  of  the  ^ri^th  of  the  eye  on  a  front  view  ;  upper  border  marked  by  the  faintest 
possible  transverse  ridge,  its  angles  rather  deeply  hollowed  in  front  of  the  antennes; 
lower  border  rather  strongly,  not  broadly,  rounded.   Vertex  slightly  elevated  in  the 
middle  and  a.1»  either  side,  to  form  low  buttresses  behind  tbe  antennie  ;  separated 
from  the  occiput  by  a  broad,  rather  deep,  slightly  curving  sulcation,  having  a  slight 
pit  in  the  xniddle,  which  affects  tbe  height  of  the  occiput  just  behind.   Eyes  not  very 
large,  moderately  full,  naked.    Antennie  inserted  with  the  posterior  border  in  the 
middle  of  tVie  summit,  separated  by  a  space  equal  to  the  width  of  the  basal  joint  of 
the  antennsD  ;  nearly,  or  qaite,  half  as  long  ai^in  as  the  abdomen,  composed  of 
thirty- til ree   joints,  of  which  thirteen  form  the  depressed  cylindrical  club,  which  is 
two  and.  a.  lialf  times  broader  than  the  stalk,  five  times  longer  than  broad,  increases 
very  ((ra.dually  in  size  at  the  base,  is  equal  for  most  of  its  length,  and  bluntly 
pointed  a.1i  the  extremity,  three  or  four  joints  entering  into  the  diminution  of  size. 
Palpi  elender,  fully  half  as  long  again  as  the  eye,  the  middle  joint  tapering  only  on 
the  apical  third,  the  terminal  joint  more  than  half  as  long  as  the  penultimate,  and 
clothed,   with  recumbent  scales  only,  while  the  others  are  densely  scaled,  especially 
below,   ikTftd  furnished  with  a  heavy  fringe  of  very  long,  projecting,  hairs.     Patagia 
very  lon^jr  and  slender,  somewhat  arched,  and  slightly  tumid,  nearly,  or  quite,  four 
times  as  long  as  broad,  tapering  on  the  basal  half,  the  apical  half  about  one- third 
the  wldtli    of  the  base,  equal  or  very  slightly  enlarging,  nearly  straight,  the  tip 
broadly  vounded  ;  upper  border  not  excavated.     Forewing  two-thirds  as  long  again 
as  broad.,  the  costal  margin  slightly  and  equally  curved  at  base  and  tip,  the  middle 
two-tlxirds   nearly  straight;   outer  margin  very  broadly  and  uniformly  rounded, 
having    such  a  general  direction  as  to  form  an  angle  of  about  65°  with  the  coatal 
inarf<irk,    tbe  angle  rounded  off;  inner  border  scarcely  concave  on  the  basal  two- 
thirds,   the  angle  well-rounded.     Costal  vein  terminating  some  distance  before  the 
tip  of  the  cell,  subcostal  with  three  branches,  first  arising  a  little  ( cf ),  or  somewhat 
(  ?  ),    hejrond  the  middle  of  the  upper  border  of  the  cell ;  second  about  two- thirds 
( <; ),  or  nearly  three-fifths  (  $  ),  tbe  distance  from  the  origin  of  the  first  branch  to 
the  tip  of  the  cell ;  third  at  the  apex  of  the  cell,  its  forks  originating  midway  (  d  ), 
or  a  little  less  than  midway  (  9  ),  from  the  tip  of  the  cell  to  the  apex  of  the  wing  ; 
cross  veins  transverse,  obsolete  except  next  the  main  veins  ;  cell  rather  less  than 
half  the  length  of  the  wing,  and  three-and-half  times  as  long  as  broad.  Hindwings 
-with  the  costal  margin  broadly  and  roundly  expanded  next  the  base,  beyond  nearly 
straif^Ht,  near  the  apex  sloping  off  towards  the  outer  margin,  sooner  and  more 
abruptly     in  the  <f  than  in  the  9  .      Outer  margin  rather  broadly  and  regularly 
rounded  ,  fuller,  especially  on  the  upper  half,  in  the  ?  than  in  the  s  ;  inner  border 
Abruptly  and  considerably  expanded  at  the  base,  beyond  straight  or  scarcely  convex, 
scarcely  emarginate  for  a  short  space  next  the  tip,  the  angle  rounded  off.     Sub- 
medi&n     nervure  terminating  at  the  anal  angle;    internal  nervure  terminating 
considerably  beyond  the  middle  of  the  inner  margin.    Fore  tibiie  less  than  three- 
fourths  (  <f  ),  or  about  five-sixths  (  $  ),  the  length  of  the  hind  tibiee,  the  spurs  naked; 
the  ta.rsi  either  nearly  equalling  the  tibias  (  9  ),  or  from  three-quarters  to  four-fifths 
tbeir  length  (  d* ) ;  terminal  joint  of  fore  tarsi  either  like  that  of  the  other  legs  (  ?  ) ; 
or  Bma.ll  and  ti^pering,  feebly  divided  by  faint  impressed  lines  into  simulations  of 
joints,  the  tip  armed  with  only  a  single  apical  hook,  differing  from  the  spines  which 
•crOTvd  up  to  it  only  in  being  longer  and  a  little  more  curved  ;  furnished  above  with 
short  dense  hairs,  instead  of  scales  [s)-     AH  the  femora  provided  with  a  fringe  of 
rather  close  long  hairs  on  the  undersurface.     Middle  tibiie  either  as  long  as  (?)  or 
a  little  shorter  than  ( <;  )  the  hind  tibiaB,  rather  abundantly  armed  beneath,  and  to 
a  sli(vht  extent  on  the  sides,  with  not  very  long  but  slender  spines,  and  at  the  apex 
with  a  pair  of  moderately  short  and  slender  spurs  scaled  nearly  to  the  tip.     First 
joint  of  tarsi  fully  equalling  the  others  together,  the  next  three  diminishing  in 
regular  ratio,  the  fifth  equal  to  the  second ;   the  joints  furnished  very  abundantly 
beneath,  with  very  long  and  rather  slender  spines,  excepting  on  the  basal  joint,  mostly 
•collected  upon  the  sides,  and  in  a  naked  field ;  an  apical  pair  on  each  joint  longer 
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than  the  others  ;  claws  small,  not  stout,  cotnpresa 
regularly,  but  not  very  strongly,  curved;  paronjchia 
as  the  claw,  equal,  very  slender,  the  superior  strai^fa 
inward  and  forwaid  ;  pul villus  inconspicuous.  G^in 
of  upper  organ  of  male  abdominal  appendages  pretty  '. 
in  the  middle,  divergent,  leaving  an  U-shaped  open  in 
arms  very  long  and  slender,  acicular,  strongly  bow4 
size  from  baoe  to  tip. 

Ego. — Slightly  more  rounded  above  than  below, 
truncate ;  cells  small,  those  in  the  middle  of  the  egg  * 
in  diagonal  rows,  the  walls  of  irregular  height,  being 
bosses  at  the  lines  of  juncture.  Micropyle  rosette  o< 
pretty  deep  infundibuliform  cavity,  the  sides  of  whi 
pp.  439  et  seq.] 

Caterpillar  at  bibth. — The  only  specimens  I  ha^ 
bodies  extracted  from. eggs  which  did  not  hatch,  I  can 
of  this  genus  when  they  first  emerge  resemble  those 
particular,  but  that  the  secondary  warts  of  the  infras 
absent.     (See  posted  pp.  443  et  8eq.'\ 

Chrysalis. — Considerably  more  than  twice  as  Ion 
body  straight,  and  parallel  from  one  extremity  of  the  wi 
wings  the  abdomen,  as  viewed  from  above,  is  elliptical,  v 
wings  the  body  tapers  rapidly,  ^nd  has  an  appressed  rou 
prominences  being  marked  only  by  the  angle  the  front  | 
the  wings.  Viewed  from  the  side,  the  flat  bottom  has  t 
a  slight  angle ;  the  thorax  is  highest,  and  nearly  equal 
front  of  it  very  broadly  arched,  sloping  about  equall; 
Abdomen  very  broadly  arched  above,  highest  and  ver 
thorax  at  the  3rd  and  4th  segments,  the  last  four  segmi 
ward,  the  posterior  point  being  at  the  summit  of  the  9t 
curves  forward  slightly ;  the  downward  curve  at  the  poj 
than  at  the  anterior  end  of  the  body.  Transversely,  the 
a  parabolic  curve,  well  rounded  above;  the  abdomen 
rounded,  considerably  higher  than  a  semicircle.  Mor 
tongue  is  exposed.  Basal  wing-prominence  consisting 
slight  elevation,  which  would  be  scarcely  noticeable  but 
anterior  part  of  the  body.  Body  covered  equally  with  i 
lines,  equally  raised  everywhere,  excepting  at  the  points  o\ 
are  minute  warts ;  they  cross  each  other  irregularly,  fori 
large,  cells;  within  the  cells  is  frequently  seated  a  larg 
fungiform  bristle,  the  basal  three-fourths  of  the  pedicel  eqi 
apical  fourth  rapidly  expanding  to  a  shallow,  greatly  ex 
disc,  the  horizontal  edges  of  which  are  fringed  with  fleshy 
of  cremaster  rather  long  and  slender,  the  stem  equal,  stn 
little  on  apical,  half,  the  expanded  portion  transverse,  thr< 
than  the  stem,  curved  strongly,  over  the  apical  margin  i 
strongly  produced  laterally,  and  somewhat  backward.    [Se 

There  appear  to  be  only  three  Palffiarctic  speci 
genus,  viz.,  Chrysophanus  dispar^  Haw.,  splendem,  8 
Linn.,  but  these  are  among  the  most  beaut 
PalsBarctic  fauna.  The  species  lampon,  Ld. 
omphaley  Klug.,  satraps,  ZelL,  and  asahinm,  B.A 
closely-allied  little  generic  group.  Scudder  says 
to  be  only  a  single  species  {Chrysophanus  thoe)  in  A 
the  eastern  side  of  the  continent.'*  "The group,"  '. 
some  of  the  larger  Chrysophanidi,  The  wings  of  the  Si 
ing,  though,  at  least  in  the  American  species,  but  1 
The  sexual  difference  is  very  marked  in  the  Palaear 
being  uniformly  bright  golden-red  or  copper,  with  [ 
and  discoidal  lunule,  the  $  of  the  same  tint,  but  wi 
black  spots,  as  in  the  allied  genera  (Rawicia,  Lowe. 
wings  also  with  a  row  of  black  spots,  the  undersides 
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hindwings,  being  spotted  vpry  similarly  to  those  of  the  blue  butterflies. 
The  $  is  more  square-wiuged  than  the  <?  .  Scudder  says  that  "  the 
American  "  species  is  double-brooded,  and  probably  winters  in  the 
egg-stage.  The  two  commoner  Palfearctic  species,  Chn/sophanus 
hippothne  and  C,  iHspar,  hybtrnate  in  the  larval  stages.  Both  species 
are  usually  single-brooded  in  central  and  northern  Europe,  although, 
occasionally,  partial  double- broods  occur  in  the  warmer  parts  of  their 
distribution. 

In  our  account  of  the  tribe,  we  omitted  {antea,  p.  326)  our  notes  of 
the  gynandromorphism  recorded  within  its  limits.  These  we  now  add. 
They  are  as  follows  : 

Heodes  vxbgaubejIj,  L. — a.  Complete  gynandromorph.  Bight  hand  side  <? , 
left  ?  .     Captured  near  Magdeburg,  in  1893  (Ruhl,  Pal.  Gross- Schmett,,  p.  741). 

/3.  Halved.  Kight  hand  side  i ,  16iuw. ;  left  9  ,  14mtn.  Captured  near 
Berlin  (Wiskott,  Lep.-Ziritter^  etc.,  p.  10). 

7.  Ilighl  side  <f ,  left  side  $  ;  offered  by  Bibbe  in  his  sale  Catalogue,  no.  14 
(Scbnltz,  Berl.  Ent.  Zeiis.,  xlix.,  p.  79). 

CHaY8opHA.NU8  HippoTHoK  var.  EDRTDiA,  Ochs. — Incomplete.  Left  wings, 
also  right  forewing,  ?  ;  right  hindwing,  by  colour  and  marking,  with  preponderance 
of  i  characters.  Underside  ?  .  Form  of  abdomen  9  .  Captured  by  Wiskott  at 
Saas  Fee  (Wiskott,  Lep.-ZipitUr,  etc.,  p.  11). 

LowEiA  AiiCiPHRON,  Linn. — Complete  gynandromorph,  distinctly  divided. 
Left  side  <j  ,  right  side  ?  .  Caught  by  Treue,  near  Strassberg,  in  1896  In  the 
*'  Thiele  Coll.,"  Berlin  (Schultz,  lUus,  Woch.Jilr  Ent.,  ii.,  p.  364). 

LowEiA  AUPHIDAMAS,  Esp. — a.  Lcft  sldc  e  t  right  side  9  .  Ordinsry  size 
without  partition  line  on  body,  and  no  difference  of  the  antennas.  The  difference 
in  the  wings  on  the  two  sides  most  pronounced,  the  d  side  with  the  normal  blue 
gloss,  the  9  side  entirely  without.  The  forewing  of  the  right  side  hardly  perceptibly 
longer  than  the  left.  Underside  without  marked  difference.  In  Berlin  Museum 
Coll.  (Klug,  Jahrb.,  1834,  p.  250). 

/3.  Kight  side  <r  ,  left  side  9  .  Extracted  from  pupa  found  near  Leipzig,  1893 
(Buhl,  Pal.  Gross- Sehmett.,  p.  220). 

7.  Equally  divided.  Bight  side  completely  s  ,  left  completely  9  ,  Becorded 
{in  litt.)  by  Lorez  of  Ziirich  (Schullz,  Illus.  Woch.  fur  Ent.,  i.,  p.  321). 

5.  Completely  halved.  Bight  side,  wings  and  antenna,  d  ;  left  side,  9  .  Body 
inclining  to  $  in  form.  Genitalia  with  traces  of  both  sexes.  Captured  1896.  In 
coll.  Hartmann,  of  Berchenbach  (Schultz,  lUvs.  Woch.fiir  Ent.,  ii.,  p.  364). 

6.  Left  side  9  ,  12mm. ;  right  side  e  ,  11mm.  The  s  side  conspicuous  by  its 
blue  tint.  No  difference  in  antennsB.  Body  9  in  form.  Beared  in  Saxony,  in 
Wiskott  coll.  (Wiskott,  Lep.-ZiciUer,  etc.,  p.  11). 

tv-  Two  complete  pynandromorphs.  (^)  With  the  left  side  cf ,  the  right  side 
9  .  (77)  With  the  right  side  <;  ,  the  left  side  9  .  In  both  specimens  the  difference 
of  sex  is  conspicuously  distinct  in  the  wings,  the  d  side,  in  both  cases,  having  the 
red  colour  very  restricted,  and  the  blue  gloss  spread  over  the  wing,  whilst  the  9  side 
has  the  red  very  much  more  developed,  and  there  is  no  trace  of  the  blue  gloss. 
The  <f  side  has  the  wings  shorter  and  narrower  than  those  of  the  9  side.  Both 
probably  from  near  Leipzig.  In  the  "  Hoffmann  coll.,"  Cologne  (Schultz,  IUu$, 
Zeits.  fur  Ent..  iii..  p.  102). 

'■  Gynandromorph.     Left  wings  9  (of  the  typical  form  reared  from  winter 

pupce),  right  wings  d .    Wing  expanse  25mm.,  the  9  forewing  a  trifle  larger  than 

^be  cf   forewing.     The  abdomen  is  fuller  and  stouter  on  the  left,  than  on  the  right, 

side.     The  end  of  the  9th  abdominal  segment  on  the  right  side,  with  a  distinct 

lower  flap ;  the  end  of  the  8th  abdominal  segment  on  the  left  side,  with  longer 

£fi^ey- black  hairs,  conspicuously  innicating  it  as  the  last  segment  on  that  side,  so 

ibat  the  body  appears  as  if  cut  off  unevenly.    Beared  by  Standfuss,  at  Ziirich, 

February  20th,  lb98,  from  a  pupa  received  from  Leipzig  (Schultz,  Illus.  ZciU.  fur 

^nto»n.,  iii.,  p.  1021. 

K    Gvnandromorph.    Mentioned  without  description  (Ent,  Zeits.  Guben,  xi., 
P-  iBti). 

Chkysophanus  dispar,  Haworth. 

Synonymy.— Species:   Ditpar,  Haw.,  **t.ep.   Brit.,"  p.   40  (1803);  Leach, 
"  EdiD.  Encycl.,"  ix.,  pt.  1,  p.  129  (1815) ;  Sam.,  "Ent.  Ccmp.,"  p.  241  (1819) ; 
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Curt.,  "Brit.  Ent.,"  £o.  xii..  figs.  1-3  (1824)  ;     Stp      i 
(1828);   Dup.,  "Hist.  Nat.,"  supp.  i.,  pi.  xiii.,  fig 
i.,  p.  44,  pi.  z.,  figs.  1-3  (1832);    I>ale,    **  Xx>iido 
Wood,  "Ind.  Entom.,"p.7,pl.iii.,  figs.  S^a-h  (1839 
Butts.,*'  p.  95,  pi.  xxix.,  figs.  1-6(1841);  Oup.,  •'  Ca  ; 
♦•  Hist.  Brit.  Butts.."  p.  127,  pi.  liv.,   figs.    1-5    (1»5 
(1857) ;  Staud.,  '*  Cat.,*'  2nd  ed.,  p.  8  (1871)  ;    riaogr^ 
fig.  1  (1881) ;  Kane,  "  Eur.  Butts.,"  p.  82  (1885)  ;    Gj 
75(1888);    Alph.,  "  Rom.  M6m.,"  v.,    p.    103  (ia89> 
(1889);    Barr.,   "  Lep.  Brit.  Isles,"   i.,  p.    56.    pJ.    ia 
"Butts.  China,"  ii.,  p.  397.  pi.  xxviii.,  figs.  4,    6  (18i 
(1894) ;  Meyr.,  "  Handbook,"  etc.,  p.  346  (1895)  ;    Rui 
pp.  209, 744  (1895) ;  Carad.,  "  Iris,"  viii.,  p.  35  (1895)  ;  ' 

pi.   i.,  fig.   10  (1896);    "Ent.  Rec.."    viii.,    p.    67   ( 
XX.,  p.  8  (1896);   Klrby,  "Handbook,"  etc.,  ii.^  p.   1.1 
Merrin,   "Ent.    Beo.,"   xi.,  p.   208    (1899);      Staud., 
(1901);    Wheel.,   "Butts.    Switz.,"    p.     13     (1903); 
xxiii.,  p.   43   (1906);    South,    "Butts.   Br.    Isl.,"    p.    2 
(1906).      Hippothoe,*    Esp.,   "  Scbmett.    Eur./'   p.    l\ 
figs,  la-b  (1777);  Fab., "  Mant.,"  pt.  2,  p.  79,  in  part,  refe\ 
Lewin,  "Ins.  Or.  Brit.,"  p.  84,  pi.  xl.,  figs.  1-3  (1795)  ; 
p.  4, pi. 217  (1798);  Hb.,  "  Eur.  Scbmett.,"  p.  54(1«05),  pL  1a 
andGey.,  " Eur.  Sohraett.," pi. cxcv., figs. 906-8 (1833J;  Och.i 
2, p. 77, ?83  (1808);  God.,  "Hist.  Nat.."  i.,  p.  200.  pi.  ixsec, 
Freyer,  "Neuere  Beit.,"  ii.,  p.  55,  pi.  127,  figs.  12  (183tS} 
p.  30(1844);   [? E vers.,  "  Faun.  Volg.  Ural.."  p.  63  (184 
Deutsch.,"  p.  89  (1859) ;  Newm.,  "Brit.  Butts.,"  p.  114,  f 
Werneb.,  "Beitr.."  i.,  p.  391  (1864) ;    Horm.,  **  Hoc.  Ent. 
Caradja,  "Iris,"  viii.,  p.  35  (1895).      Auratus,  Leech,  "  Pi 
p.  414,  pi.  XXXV.,  fig.  3  (1887).     (See  also  postea,  pp.  432  et  i 

Original  description.  —  Fapilio  Plebeian  Ji 
cupreis  puncto  margineque  nigris,  posticis  subtu^ 
puDctis  DumerosiSy  margineque  cupreo.  Habitat  : 
Paludibus  arundinetis  in  comitatu  Cantabrigiense 
determinatis  annis,  frequens.  Nova  et  puicber 
Angliam  ;  nuper  detecta  a  me  et  amicissimis  lueis  W. 
Skrimshire  M.  D.  et  olim  in  Wallia  celeberrimo  J 


*  In  the  Ent.  Mo.  Mag.y  xxii.,  p.  64,  Mr.  Butler  conside? 
species  should  be  C.  dUpar^  Haw.  {rvtilut,  Wernb.).  In  my  L 
navieae  Rhopalocera  (1853),  I  have  already  said  "  P.  hippo/ hoe' &v 
est  repertuSf.quare  synonjmiam  Linnei  citatam,  F.S.,  no.  lOiOy  a 
P.  chryseii.  W.V. — pertinere  credo.  Descriptio  a  iJlustr.  viro, 
differentinm  priBbet : — Statura  P.  virgaureae  ut  in  deecriptione  Li 
P.  chryseu  etiam  magis  cum  P.  hippotkoc  congruit."  When  I  wi 
the  Scandinavian  peninsula  had  been  by  no  means  so  fuJJj  expU] 
and,  at  that  time  1  thought  it  not  impossible  that  C.^uj'arm/^ht  fc, 
did  not  give  C.  chryteis  its  Linnean  name.  During  tbetwentj-two 
since  elapsed,  our  country  has  been  thoroughly  searched,  and  in 
dispar  been  found.  It  is,  therefore,  impossible  that  such  a  buti 
escaped  the  observation  of  the  numerous  collectors  who  have  since  1 
peninsula.  The  ppecies  that  Linneus  described  in  his  Fauna  Sun 
one  that  occurs  in  Sweden — "  Habita.t  apud  nos  rarissime"  tire 
Linneus.  No  species  other  than  C.  chryteii  has  been  found  in  8^ 
the  Linnean  description  is  applicable.  Messrs.  Staudioger  and  £ 
right  in  giving  to  C.  chryieis  the  name  hippothoU  of  Linneus.  C.  di 
occur  in  Denmark  nor  in  Finland,  bat  C.  chrym  is  found  in  both 
and  Norway  C.  rhryteis  is  nowhere  common,  but  oc^'urs  here  and 
southern  and  middle  provinces,  and  I  am  sure  it  is  the  P.  hippotfiQ' 
Dalman,  in  his  Upptiallning  af  Sveriget  Fjiinlar  (1816),  also  says  a 
hippothoe  (=^dvtpar) : — "  anne  unquam iu  Suecia ioventahaec  species? 
quam  obvia,  quare  fere  crediderim  synon.  Linnei  forte  ad  sequentem 
pertinere  (Wallengren,  Ent.  Mo.  il/fl<7.,  nii.,  p.  90). 
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conim :    sed   nunquam   in   Scotia,  ut  amicus  meus  E.  Donovan  ex 
informatione  erronea  dixerit.      [Pap.  dhpar,  "  Prod.  Lep.  Brit.,"  ?•  8. 
>^.  hippotJio'e  varietas,  Esper,  "  Schmett.,"  t.  34,  f.  1.      P.  hippothoe, 
Liewin,  "  Pap.,**  pi.  40.     P.  hippotlwe,  Don.,  "Br.  Ins.,"  pi.  117,  nee 
aliorum  auctorum,  quae  ultima  species  optime  delineata  est  in  Roes., 
•*  Ins.,"  cl.  2,  t.  87,  f.  6-7.     Mas.  Valde  affinis  Pap.  gordto,  Esperi  et 
Roemeri,  at   non  eadem.]       Expansio  alarum  2   unc.      Descriptio: 
Mas.  AlaB  primores  supra  nitidissime  fulvo-cupreae,  puncto  disci  sub- 
lunari  sesquialtero,  margine  postico,  apice  et  ipsa  costa  nigris.   Subtus 
pallidiores  cupreo-fulvse  punctis  10  ocellaribus  pupilla  majuscula  nigra 
iride  alba,  ires  anticse  subtus  costam  longitudinaliter  positte,  7  posticse 
in  striga  transversa  versus  costam  parum  arcuata ;  prseter  has,  striga 
punctorum  nigrorum  sine  iride  ad  marginem  posticum :  demum  margo 
albicans.       Alae   inferiores    subemarginatae   supra    nitidissime    fulvo 
cupreae,  puncto  oblongo  disci,  marginibusque  nigris ;  in  margine  postico 
maculis  5  subtrigonis  nigris  introrsum  spectantibus :    subtus  pallide- 
coeruleae  punctis  numerosis  nigris  subocellaribus,  5  anticis  sparsis,  pone 
has  lineola  nigra,  tunc  striga  postica  undata  ex  punctis  9,  omnibus 
cum  lineola,  albo  cinctis  pro  iride;  tandem  fascia  cuprea  ad  marginem 
posticum  (quae  margines  baud  attingit),  singulo  latere  punctis  8  nigris 
sine  iride ;    denique  margo  albida.      Femina  mari   subtus  omnino 
simillima,  sed  supra  valde  discrepat,  unde  nomen  ;  alae  primores  supra 
paulo  obscuriores  quam  in  mare,  maculis  10  nigris,  8  anteriores  subtus 
costam  longitudinaliter  positsB,  7  in  striga  postica  arcuatae;   margo 
posticus  magis  fuscus  quam  in  mare.     Alse  inferiores  fuscae,  venis 
fasciaque  postica  sexdentata  (quae  margines  baud  attingat)  cupreis.     In 
utroque  sexu  antennae  nigrae  albo  annulatae,  ciliis  alarum  omnium 
albidis  ntrinque  (Hawortb). 

Imago. — 86mm. -60mm.  Forewings  deep  orange-red  or  orange- 
copper,  with  a  narrow  black  hindmarginal  border,  somewhat  extended  at 
apex;  antemedian  and  discal  spots  black,  small  in  ^  ,  large  in  $  ;  in  the 
latter  an  angulated  submarginal  transverse  series  of  roundish  black 
spots.  Hindwings  of  the  same  colour  as  forewings,  with  black 
marginal  border  and  slender  discal  lunule;  in  $  a  transverse  sub- 
marginal  series  of  extended  spots  running  towards  discal  spot,  the 
median,  inner-marginal,  and  basal  areas  suffused  with  fuscous,  except 
along  nervures.  Forewings  beneath  orange,  with  black  spots  edged 
with  whitish  ;  hindwings  greyish,  bluish  basally ;  an  orange  marginal 
band  surmounted  with  black  dots,  a  subterminal  row  of  dots,  discal 
lunule,  and  five  basal  dots,  black,  edged  with  white.  Fringes  of  all 
the  wings  white. 

Sexual  dimorphism. — The  sexual  difference  in  this  species  is  most 
marked.  The  ^  is  entirely  of  a  bright  coppery-red  colour,  with  a  fine 
linear  discal  streak,  on  all  four  wings ;  a  smaller  black  spot,  between 
^be  discal  spot  and  the  base  of  the  forewings,  and  a  narrow, 
Wack,  marginal  border  to  both  fore-  and  hindwings.  The  9  is 
of  the  same  fiery  tint,  but  has,  in  addition  to  the  black  discal 
spot  one  and  sometimes  two  black  spots  between  this  and  the 
base,  larger  than  in  the  ^ ,  also  a  broader  marginal  band,  and, 
i^  addition,  a  submarginal  transverse  row  of  interneural  black  spots ; 
the  nervures,  too,  are  often  black,  especially  towards  the  outer 
margin;  the  hindwings  are  brownish -black,  with  coppery-red  sub- 
marginal  band  and  nervures,  and  narrow  black  hindmarginal  band ; 


420  BBinSH    BUTTEBFUES. 

the  discal  spot,  and  an  elongated  transverse  seric 
dots,  usaally  standing  out  clearly  in  the  fuscoos 
There  is  considerable  difference  in  the  outline  o: 
sexes,  that  of  the  ^  being  distinctly  narrower 
the  apex,  that  of  the  $  broader  and  squarer. 
$  is  larger  than  the  ^  . 

HiSTOBICAL  ACCOUNT  OF  BbITISH  ChBTSOPHAKUS  r 

able  fact  that  the  oldest  figures  and  description 
occur  in  Esper's  Schnett.  Eur.,  i.,  pi.  xxxviii.,  fi 
(1779).  Whilst  describing  it  under  the  name  /ii/ff?4 
grayest  doubt  of  its  being  specifically  identical  -v 
"  The  upperside,"  he  says,  "  is  of  a  more  fiery  sli 
P.  virtjanreae,  has  a  much  broader  outer  margin&l 
the  upperside  very  extraordinarily  regular  spots, 
the  upperside  is  darker  and  brown.  The  uppers 
strikingly  from,  and  has  nothing  in  common  with ,  € 
P.  hippothoe.  The  wings  of  the  former  are,  on  i 
same  yellow  tint,  the  hindwings  with  single  dots 
with  white.  How  different  from  the  insect  figures 
the  wings  of  the  latter  {hippothoe)  is  dirty  yelk 
spots  more  numerous,  standing  in  a  different  ; 
this  with  the  insect  figured  t  Here  the  unde 
a  vivid  tinge  of  blue,  and  a  broad  margin  of 
the  eye-spots  are  bordered  by  a  white  edge,  -wl 
marginal  band  is  alone  almost  enough  to  disting 
The  originals  from  which  the  figures  are  tal 
collection  of  Councillor  Jung,  in  Uffenheim  (Bavai 
time  of  appearance,  larva,  and  natural  histor 
learned."  It  was  first  noticed  as  a  British  species 
Great  Britain  (1798),  p.  84,  pi.  xl.,  figs.  1-8,  ah 
hippothoe.  He  states  that  '*  some  specimens  we 
gentleman  in  Huntingdonshire,  on  a  moorish  piec 
afterwards  sent  to  Mr.  Seymour,  of  Dorsetshire,  -w 
to  the  late  Dowager-Duchess  of  Portland,  and  are  ni 
of  J.  J.  Swainson."  In  1798,  Donovan,  in  The  A 
Insects,  vii.,  p.  4,  pi.  217,  described  and  figured  the 
"  our  P.  hippothoe  is  the  largest  and  rarest  of  th 
*  coppers ; '  we  have  heard  that  this  insect  has  b 
Cambridgeshire.  Our  specimens  were  met  with  in 
is  larger  than  the  $ ,  and  has  a  greater  number  of 
wings."  It  was  not  until  Haworth  published  the  / 
nica,  in  1808,  that  the  name  diapar  was  applied  to 
which  was  then  described  as  **  a  new  and  very  beautii 
author  informs  us  that  "  the  butterfly,  in  July,  freq 
of  Cambridgeshire  in  certain  but  undeterminable  ye 
it  is  a  new  and  very  beautiful  species,  lately  detecic 
his  \ery  dear  friends,  W.  Skrimshire  and  F.  Skrit 
formerly  in  Wales  by  the  celebrated  botanist,  Hudsoi 
that  the  species  *<has  not  been  taken  in  Scotland, 
aflirmed  from  erroneous  information."  It  would  appea 
Skrimshire  first  saw  this  butterfly  near  Ely,  in  1797  < 
knowing  it  was  not  a  common  one,  they  afterwards  W( 
to  capture  it.     The  Aberdeen  locality  for  di»par  app( 
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maintained  by   Samouelle,  who,   in    1819,  gives  {1\nt.    Usef.  Comp,, 
p.  241)  the  names  of  three  copper  butterflies  as  inhabiting  Britain, 
besides    the    small    copper    {tinmicia    phlaeas).       These     are:    (1) 
*'  Lycaena  dispar  (the  large  copper),  Papilio  hipputho'e  of  Donovan. 
Inhabits  the  fens   of   Cambridgeshire,  and  has  been  observed  near 
Aberdeen,  in  Scotland."      (2)  "  Lycaena  chryseis  (purple-edged  copper). 
Inhabits  Europe ;    in  Britain  it  is  extremely  rare."     (8)  **  Lycaena 
viniaureae  (scarce  copper).     Inhabits  Europe;    very  local  in  Britain. 
It  is  found  in    some  parts  of  Huntingdonshire."     There  can  be  little 
doubt  that  L.   tlhpar  and   L.  viryaitreae,  as  mentioned  above,  refer  to 
the  same  species.      The  maintenance  of  the  Aberdeen  locality,  lirst 
started  by  Donovan,  is  quite  inexplicable  in  the  face  of  Haworth's 
previous  remarks.     Before  leaving  Haworth's  own  published  remarks, 
it  may  be  well  to  quote  a  letter  of  his  on  the  subject  to  the  Rev.  W.  T. 
Bree,  who  communicated  it  to  Ann,  May.  Natural  History^  1884,  vii., 
p.  522.     In  this,  Haworth  remarks:  **  Some  entomologists  once  made 
an  excursion  into  the  fens  for  the  purpose  of  taking  the  beautiful  Lycaena 
di»par,  or  large  copper  butterfly,  which,  it  is  well-known,  frequents  low 
marshy  grounds.     The  coppers  were  captured  in  good  abundance.     It 
so  happened  that  the  following  winter  proved  to  be  a  very  wet  one,  and 
the  entire  tract  of  land  where  the  coppers  had  been  found  was  com- 
pletely inundated,  and  actually  lay  under  water  for  a  considerable  time. 
The  entomologists  deemed  that  the  flood  would  certainly  destroy  the 
coppers,  and  that  the  race  would  become  extinct  in  that  part  of  the 
country.     The  next  summer,  however,  the  butterflies  were  found  again 
on  the  very  same  spot,  as  plentifully  as  before.      Subsequently,  the 
tract  of  land  was  submitted  to  the  action  of  Are,  and  the  whole  surface 
burnt,  with  a  view  to  agricultural  improvement.      After  this  opera- 
tion, the  coppers  were  no  longer  met  with  in  that  particular  locality." 
In  1824,  Curtis  notices  (/^nf.  Knt,y  fo.  xii)  the  species,  under  the  name 
of  dhpar  (with  references  to  Haworth,  Esper,  Lewin  and  Donovan),  and 
records  its  capture  in  Yaxley  Meer,  whilst,  in  the  2nd  ed.  of  this  work, 
he  states  that  *•  This  splendid  butterfly  was  first  discovered  in  Wales 
by   the   celebrated   botanist,    Hudson,   and   Dr.    Skrimshire    took    it 
many  years  since  on  Bardolph  Fen,  in  Norfolk.     Of  late  years,  it  has 
appeared  in  vast  abundance  at  Whittlesea  Mere,  in  Huntingdonshire, 
and   has  been   found  from  June  25th  to  August   10th,  and,  at  the 
beginning  of  July,  the  larva,  pupa  and  imago,  have  all  been  found  alive 
on  the  same  day.     This  butterfly  is  very  active,  and  in  windy  weather 
conceals  itself  amongst  the  highest  reeds.     It  frequents,  on  fine  days, 
the  spaces  covered  with  sedges  and  coarse  grass  that  spring  up  where 
reeds  have  been  cut  down."     Kirby  and  Spence  (1826)  make  reference 
to  this  species,  in  their  Introduction  to  Kvtomoloyy,  in  the  following 

sentence : '*  Morasses  also  have  their  peculiar  insects.      In  this  kind 

of  district,  in  the  Isle  of  Ely,  has  been  taken  that  scarce  and  beautiful 
hntter^y  j^ycaena  viryaureae^  by  a  Fellow  of  Trinity  College,  Cambridge," 
showing  that,  even  then,  the  nomenclature,  as  in  use  among  British  lepi- 
dopterjsts,  was  somewhat  mixed.  Mr.  C.  W.  Dale  asserts  that,  after  the 
capture  of  the  specimens  mentioned  as  having  been  taken  by  Haworth 
and  the  Messrs.  Skrimshire,  the  next  specimens  were  taken  at 
Whittlesea  Mere,  by  Thomas  bpeechly,  an  old  boatman  in  his  father^s 
employ,  in  July,  1819,  and  subsequently  by  his  father  himself  and  the 
Messrs.  Standish.  He  says :  "  It  appears  to  have  occurred  in  great  plenty, 
as  several  hundreds  were  taken  within  the  next  ten  years  by  the  London 


ol   ^'..j^   lor  i£jh  9tjjh  pmvoob  oi 

ai>'i  N''/rfo.j£«  Gr.IiEf%<  tbe  aeco-ici  of  :t» 

ti/]f/«;tUrd  :    tit  tL>%  maj  procAxlr  be  ibe  fc^iii 

wLich  mar,  moreorer.  €fTet;ua«.y  prove  sj 

In  tn^  lir*:  t-wo  locai.:;e§  it  aiypears  xo  oci 

neyend  h'nAnA  ^phcitnens  have  tieeii  capC'j 

r<^n$  by  tbe  Ixio'ion  eoIieetorB,    vbo  hA^ 

Yaxley  Meres  dan  ok  the  moo  in  of  JaJy^ 

obtain: og  f^fiec.rnens  of  this  insect,  vbich  is 

coa^t  of  SutfoiK,  at  Benacre,  bat  that  locali  ri 

to  the  next  insect  ihi/^jMAh'^)**  {Hi a*,  Brit.  i-ZwK 

rlubiouH  for  which  of  the  ^'coppers  "  Stepben: 

One  wouM,  on  reading  hi?  comparison  of  it  -mrl 

U}  agree  with  hi  in  that  it  was  an  aberration  of 

of  hiffj/t,tlittr  differing  from  that  of  L.  ditpar  in 

upfierHorface  of  the  anterior  wings  smaller,  a  a 

dibc  of  the  posterior  wings  above  doskj,  clondei 

without  tbe  folvous  nervares ;  the  andersnrfao 

Hpr>tM  than  />.  dhpar/*    The  general  remarks  tli 

to  lead  one  to  the  conclusion  that  he  had  impc 

mens  of  hip/fffthoe  (like  those  of  chryxfix  and  rir-f^ 

also  desch^jeK) ;   for  he  writes  of  the  insect,  de: 

of  hippotlupe,   **  The  inferior  size  of  tbe  abo 

the  differences  in  the  number  and  size  of  the 

lower  surface  of  the  wings,  and  the  colour  of  i 

inferior  ones  of  the  female,  combined  with    t 

amongst  several  hundreds  of  L.  dis/Hir,  whicl 

Whittiesea  Mere,  not  one  specimen  occurred  a.^ 

definition,  seem  to  point  out  the  present  insect 

The  male  which  I  possess  was  in  the  late  Mr. 

and  the  female  is  in  that  of  Mr.  Hawortb,  whc 

obtained  it  many  years  since  from  an  old  cabioi 

a  gentleman  residing  in  Kent,  and  which  co 

insect  that  was  not  tbe  production  of  that  cou 

'Kentish    Cabinet,'    which    renders   it   probabl 

surmises,    that  tbe  true  locality  of  tbe  insect 

care  was  taken  in  those  early  days  to  separate  Bi 

specimens  tbat  one  is  driven  to  conclude  tbat 

an  importation,  nor  should  it  be  overlooked  thai 

not  dinpar  tbat  was  in  these  early  days  recorde 

either  Stephens*  or  Haworth's  specimen  was  a  Kei 

not  for  a  moment  believe.     Tbe  description  sngges 

species  might  possibly  be  tbe  rutilm  form  of  C  u 

knowledge  of  the  matter  is  nil.    It  may  be  further 

something  to  be  said  in  favour  of  considering  these  sd: 

to  be  really  British  (but  not  Kentish)  specimens  of 

Mr.  (7.  Bethune-Baker  states  that  this  form  was  u 
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Britain.    He  writes  : — **  I  have  known  for  many  years  that  my  father 
took  both  ordinary  C.  dUpar  and  var.  rntUiiH  some  time  between  1826  and 
1834.    My  father  tells  me  he  captured  all  his  specimens  (eight  in  num- 
ber) himself,  all  of  which  are  in  my  collection,  n>.,  five  ^  s  and  three  ?  s. 
One  male  is  typical  rutilus,  another  almost  typical,  but  with  plightly 
larger  spots,  whilst  a  third  is  midway  between  dupar  and  rntiinH,  the 
remaining  two  are  true  dispar.     Of  the  females,  one  is  fairly  typical 
rutiliis,   another   is  on   the   upper   side  like  the    darker    specimens 
occasionally  taken  on  the  continent,  viz.,  with  larger  spots  on  the 
upper  wings,  but  the  spots  beneath  are  decidedly  larger  than  any  of 
my  var.  rtitilns,  whilst  the  third  is  true  dispar  "  {Knt,  Mo.  May,,  vol. 
xxviii.,  p.  190),  and  Mr.  Sheldon  has  since  questioned  (Ent,  Rec,  viii., 
p.  114)  whether  three  examples  in  the  '*  Tugwell  coll.,"  catalogued  as 
taken  in  "  Say  and  Seal  Park,"  were  anything  more  than  normal 
rutilus  of  the  continental  type.     About  1888,  Geyer,  in  his  continua- 
tion  of  Hiibner's    Sammltm/f    Kuropdischer  Schwetterlimje,   pi.  cxcv., 
figs.  966-8,  gave  some  very  good  drawings  of  the  British  form  of  the 
insect  under  the  name  of  hippotlio'e.     But  the  day  of  extinction  was 
not  very  remote,  for,  in  1847  or  1848,  the  last  capture  of  this  species 
in  Britain  was  made  by  Mr.  Stretton,  who  took  five  specimens  in 
Holme  Fen.     In  1899,  Merrin  recorded  {KnU  Hec,  xi.,  pp.  208-209) 
two  reputed  Monmouthshire  examples,  but,  like  the  famous  Langport 
(Woodland)  and  Weston-super-Mare  (Crotch)   specimens  reported  to 
have  been  taken  in  Somerset  early  in  the  nineteenth  century,  and  the 
specimen  noted  from  Worcestershire  in  Hastings'  Illm.  of  Nat,  Hist, 
of  Worcefitermidre,  p.  188,  one  would  like  more  authentic  information. 
Thenceforth,  all  references  to  British  C.  dixpar  are  in  the  nature  of 
reminiscences  of  what  the  insect  was.      Many  of  these  reminiscences 
are  interesting.     One  of  these  was  penned  by  Mr.  Sam.  Stevens,  who 
writes,  **  I  well  remember,  at  the  meeting  of  the  British  Association 
at  Cambridge,  in  the  year,  I  think.  1844  or  1846,  I  was  introduced 
by  Mr.  Vernon  WoUaston,  or  the  Rev.  Hamlet  Clark,  to  a  man  of  the 
name  of  Rawlinson,  the  'Pie-man,*  as  he  was  called.     He  used  to 
go  out  for  gentlemen  of  the  university,  to  collect  for  them  in  the 
Fens — plants,  insects,  and  other  objects  of  natural  history — in  the 
snmmer  time,  but  in  the  winter  he  sold  pies.      Bawlinson  asked  me 
if  I  wanted  caterpillars  of  the  large  copper;  I  said  1  could  do  with  a 
few.     Two  days  afterwards  he  brought  me  a  dozen  ;    I  told  him  six 
would  be  enough,  which  I  purchased  of  him  at  the  price  he  asked, 
sixpence  each.      I  took  them  home  and  bred  five  tine  and  perfect 
specimens.     At  that  time  one  could  buy  the  butterfly,  from  Argent 
and  other  London  dealers,  at  Is.  and  2s.  each.     If  one  could  only  have 
anticipated  what  has  happened,  I  should  certainly  have  taken  the  dozen 
caterpillars  and  laid  in  a  large  stock  of  butterflies,  for  a  little  fortune 
might  be  made  out  of  them  "  (Science  Oottaip^  1894,  p.  20).     Another 
reminiscence,  which,  written  as  it  was  by  a  professional  collector  (the 
late,    "old  Harding,"  of  Deal),  has  a  pathetic  interest,  as  it  tends 
to  do   away  with  the  pleasant  fiction,  in  the  belief  of  which  we  have 
^1  made  ourselves  comfortable,  that  collectors  had  no  direct  hand  in 
^^^   extermination  of  this  beautiful  species,  but  that  the  untoward 
result  was  brought  about  by  the  drainage  of  iheir  haunts.     This,  how- 
ever,   is  what  Harding  has  written: — "About  forty  years  ago  Mr. 
Benj.  Standish  (the  grandfather)  heard  that  dispar,  as  then  called,  had 
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been  seen  in  the  fens  ....  He  g-ot  a  j 
coloured  by  his  father,  and  went  down  to  the 
people  there,  but  no  one  knew  anything^  aboa 
'  Checkers,'  told  him  that  a  man  lodged  there 
catting  reeds,  who  was  a  most  likely  person 
man  returned  from  work  Standish  showed  hii: 
'Do  you  know  anything  about  a  butterfly  ii 
the  man,  'I  saw  some  to-day.'  'Well,'  said  2 
give  you  to  take  me  to  the  spot.'  '  No,'  said 
take  a  lot  up  to  London.'  Standish  then  oflfer 
take  him  to  the  place,  but  the  man  would  n 
even  for  a  promise  of  two  shillings  for  each 
landlord,  however,  told  Standish  where  the  nn 
successful  in  finding  the  place  and  took  a  fine  4 
soon  got  wind  among  the  folks  at  the  fen  ths 
shillings  each  in  London,  and  two  men  came 
secured  a  large  quantity,  which  they  took  to  Lo: 
sold  them  at  sixpence  each.  I  went  down  at 
and  got  some  of  the  larvae.  They  appeared  1 
most  numerous  where  their  food  plant — the  v 
abundant.  The  larv^  were  collected  by  all  pe 
I  bought  two  dozen  larvae  of  an  old  woman  for  n 
I  bred  some  fine  specimens,  and  sold  them  at  od« 
Cole,  at  Holme  Fen,  took  a  large  quantity  of  t 
was  quite  close  to  their  locality.  The  last  time 
said  he  had  not  seen  one  for  some  years.  The 
in  plenty  on  the  same  spot  but  no  larvae.  They 
hunted  for"  {Eut.,  xvi.,  p.  130).  The  facts  that 
'*  in  plenty  "  long  after  the  insect  had  gone  and 
been  too  closely  hunted  for,"  speak  volumes.  ' 
recent  authors  are,  of  course,  all  culled  from  the 
Even  as  late  as  1857,  Stain  ton  gives  two  specie 
besides  Chrynophanm  phlaeas.  These  are:  (1)  *' 
(large  copper),  and  (2)  Chryaopfianiis  chryms  (the  pii 
Of  C.  dhpar  he  writes:  **  1",  7'".  Bright  copj 
more  black  spots  on  each  wing ;  hind  margins  bl 
pale  blue,  with  distinct  black  spots,  vii-viii.  I 
darker  dorsal  stripe,  and  one  paler  stripe  on  eacli 
Hum  ex  hifdrolapatlnun  (great  water-dock)  and 
Formerly  found  at  Wbittlesea  Mere  and  Yaxley" 
Stainton  then  quotes  Mr.  Bond  as  follows:  "  Yo 
supposing  that  I  have  had  personal  acquaintance  w; 
I  much  fear  that  I  shall  never  have  the  pleasure  a 
sure  they  have  disappeared  from  the  Cambridge  an 
fens.  All  I  can  tell  you  about  their  habits  is  this,  I 
active  and  shy,  and  would  only  fly  when  the  sun  1 
always  settle  on  a  thistle  when  they  could  find  one 
to  attack  any  insect,  no  matter  what,  that  might  cc 
them ;  not  always  returning,  but  generally  passii 
place.  It  was  very  little  use  following  them  if  yoi 
stroke  with  the  net,  as  they  went  away  liife  the  wi 
you  get  a  second  chance ;  indeed,  it  was  difficult 
keeping  your  eyes  on  them  and  the  boggy  places  wa 
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job."     Newman     (1871)  adds  a  little.     Among  other  things  he  says: 
**  Varieties  of  'bin. is  species  are  not  common;   in  those  that  have  passed 
throupfhmy  ha^nds  there  has  been  a  remarkable  uniformity  of  colour- 
in  (if,  but  Mr.      IZ>ale   informs  me  that  he  possesses  a  female  almost 
entirely  black.**        lie  then  adds,  "  My  acquaintance  with  the  caterpillar 
and  chrysalis    '%;vas  made  very  many  years  ago,  in  Mr.  Doubleday's 
garden  at  Epping,  where  the  very  plant  of  liiimex  hydrolapathumy  on 
which  the  cater" pillars  fed,  is  still  in  existence."     The  present  writer 
believes   that     lae   possesses,  thanks  to   the  great  generosity  of  Dr. 
Chapman,  one   of  the  very  last  specimens  that  Mr.  Doubleday  bred  on 
that  plant.      O  C  the  variability  of  the  dates  of  appearance,  Mr.  Newman 
fjives  the  following  facts:  "Caterpillars  appeared  at  the  beginning  of 
June,    1841  ;      July    24th.    1827.      Chrysalids   on   July   26th,   1827. 
BuTTERFT.iKs,  June  25th,  1826;   July  3rd-5th,  1833;   July  19th,  1827; 
August,  1B19  ;    August  4th,  1821."     These  dates  were  obtained  from 
Mr.   J.   C-     T>ale.     Newman  had  quite  given  up  the  idea  that  this 
beautiful  species  had  ever  occurred  anywhere  except  in  the  counties  of 
Cambridg^esliire  and  Huntinj^donshire.    In  the  former  county  he  says  it 
-was  taken   *'  in  plenty  at  Whittlesea  Mere  (J.  F.  Stephens);   not  taken 
in  Cambric! geshi re  since  1845  (Thomas  Brown)."     Of  its  occurrence  in 
the  latter     county  we  read:    "Yaxley  and  Holme  Fens.      The  latest 
capture,   consisting  of  five  specimens,  was  made  by  Stretton,  in  either 
1847  or   X  H  18  ;    they  were  all  purchased  by  Mr.  Harrington.     I  was  at 
Yaxley  for    several  successive  years  after  this,  but  never  saw  another 
specimen     or  heard  of  another  being  taken"  (F.  Bond).      Newman 
does  not   ^ive  Norfolk  and  Suffolk,  to  which  counties  we  have  already 
referred  as  producing  specimens,  on  the  testimony  of  Stephens  and  Mr. 
C.  W.  r>ale,  but  there  is  no  reason  to  doubt  the  former  occurrence  of  the 
insect  in   these  counties.     There  is  one  little  item  in  the  history  of  i\ 
disparw b  icbi  we  have  not  been  able  to  fathom.   This  originates  in  a  report 
of  the  meeting  of  the  South  London  Entomological  Society,  held  on 
March    OtH,   1893,  where  we  read  that  **a  discussion  arose  as  to  the 
the  occurrence  of  Poh/ommatm  dinpar.  Haw.,  at  Camberwell,  fifty  years 
ago,  and  AXr.  Fenn  and  Mr.  Tugwell,  both  recorded  probable  Kentish 
specimens  previous  to  1848"  {Ent.  Rec.,  iv.,  p.  121).    We  have  already 
quoted  wba.t  Stephens  says  of  a  species  of  "large  copper,"  supposed 
to  have    loeen  captured  in  Kent,  long  antecedent  to  the  date  of  his 
work  (1S2B),  and  which  he  described  under  the  name  of  hippotho'e. 
The  only  other  reference  that  we  can  find  bearing  on  the  subject  is  a 
quite  recent  paragraph,  which  is  rather  more  detailed  than  Stephens' 
remarks,      although   evidently   referring   to   the  same   specimens,   by 
Mr.  C3.     W.  Dale,  who  writes:    "It  (var.  rutilus)  has  been  recorded 
as    British    under   the    name   of   hippotho'e.      Concerning   this    my 
lather    wrote   in    Loudon's  Magazine  for  1834:    *  Mr.   Haworth  told 
xne  that  tbey  came  out  of  an  old  cabinet  called  the  *  Kentish  Cabinet,* 
and  were  said  to  have  been  taken  near  Faversham.     I  had  a  male  and  a 
female  from  the  late  Mr.  Latham,,  which  were  from  Capt.  Lindegren*& 
cabinet,  Avhence,  probably,  all  the  supposed  British  specimens  came  *  " 
(^British  JJutterfiieSy  p.  46).     This  is  all  we  can  find  relating  to  Kentish 
speci  mens  of  ( '/hrysophanm  diaparexceiit  what  we  have  already  noted  (antea 
p.  422) .  Some  of  the  impossibilities  relating  to  the  records  of  the  occurrence 
of  this  species  may  be  mentioned.   We  have  already  stated  that  Donovan 
considered  that  specimens  were  taken  in  Scotland,  whilst  Haworth  records 
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ehftoce  aberrations  in  all  localities  where  the  species  occurs  uuder  other 
^g^i-iations.      Bu.t  it  is  unfortunate  from  the  speculator's  point  of  view, 
lo^  now  he  ca»rinot  insist  that  the  var.  rutilus,  which  are  occasionally 
offered  for  sa.le  as  British,  are  not  in  reality  so.     Two  undoubted  var. 
^fflilus  were    offered  for  sale  as  British,  in  the  auction  rooms,  and,  we 
believe,   puircliased   as  such,    on   April   18th,  1896,  aud  pace  Lang, 
our  own  po^wers  of  discrimination  are  not  at  all  equal  to  the  task 
of     separating     some    undoubted     British     dupar    from     undoubted 
/^^i^tinenta.!        rutilna.       Mr.    Beth une- Baker's    remarks    are    quoted 
in     extensn        in     an    earlier    part    of    this    paper.      There    are    still 
<xotn©    hanclreds   of   British    C,   dispar   in   existence,  but   every  year 
^gggens  tln^      number.      Accident,   and   the  falling  of    old    cabinets 
into  fl'  1^® sleeted  condition,  are  the  two  main  causes  of  the  reduced 
mxibers.         Hence  the  price  of  C\  dispar  will  always  be  on  the  up- 
^fftdo.       When   we  commenced  to  collect,  in  1871,  no  dealer's  list 
riced  tlie     finest  O.  dispar  at  more  than  15s.,  and  anything  over  a 
P^^itid  for    a  good  specimen  was  looked  upon  as  exorbitant.     Slowly 
nd    surely    as   the    number    of    specimens   has  decreased,  and  the 
^^^iber     of    buyers    has   increased,  the  price  has  steadily  advanced, 
^titi^  now  £6  6s.  for  a  really  fine  male,  and  £6  10s.  for  a  really  fine 
V_^ft\e,  can  be  looked  upon  as  ordinary  market  prices.     In  the  sale 
^*    tbe   '*Burney"   collection,  in  1896,  males  touched  £Q   10s.  and 
%K  15s.,   whilst  females  reached  £6  10s.,  £6,  and  £5  15s.      In  the 
71  Fry*'  collection,  in  1896,  8  <3^s  produced  £30,  and  6  9  8  £80  58., 
vb*\^st  £6  15s.,  £6  6s.,  and  £6  per  specimen  were  reached  ;  also  in 
189^»  a  fine  ?  in   the   "  Tugwell  *'   collection   went  for   £6,  and   a 
,   Yge    S    produced  £7  7s.  ;    a  female  aberration  of  C.  dispar  in  the 
t«  Howard    Vaughan  "    collection    for  £6   10s.      In   the   "  Brigors*  " 
collection,  sold  in  1896,  the  highest  prices  were,  for  a  ^  £5  10s.,  for  a 
5   £5,  whilst  a  record  prica  of  £8  8s.  was  produced  by  a  specially 
^ne  example.     In  the  "  Stevens  **  collection,  sold  1900,  14  examples 
produced  £71  15s,  the  lowest  price  being  £2  for  a  dwarf  ^ ,  whilst  a 
^ne  example  of  the  same  sex  brought  £8,  other  examples  produced 
£6,  £5  15s.,  £6  5s.,  £6.      In  the  *•  Crowley  "  collection,  sold  1902, 
the  highest  price  for  ^  s  was  £5  10s.,  and  for  2  s  £6  and  £7  per 
specimen.      In  the   "Mason"   collection,   sold   1905,  16  specimens 
produced  £80  6s.,  the  highest  price  being  £8  for  a  fine  $  in  which  the 
basal  spots  of  the  forewings  were  united.     High  as  these  prices  are, 
they  are  nothing   to  what  may  be  expected  in  the  not  very  distant 
future,  when  **  coppers  "  may  produce  figures  more  nearly  approach- 
ing the  prices  that  have  been  given  for  Great  Auk*s  eggs.      To  anyone 
who   can   see   the   humorous   side  of  things   there  is  much   to    be 
amused   at  when   the  sale  of   C,  dispar  is  on.      There  is  the  pro- 
fessional, who  will  give  a  couple  of  guineas  for  any  specimen,  in  the 
poorest   condition,  if  perfect ;   but  who  will   not  look  at  the   most 
brilliant  example   if  it   has  an   antenna  missing.      He   knows  his 
market,   and   he   never   buys   the  latter.      Then   there  is   the  keen 
amateur,  who  bides  his  time,  watches  the  sale  of  the  less  important 
collections,  and  tells  you  he  has  a  series  of  10  or  12  specimens,  for 
which  he  has  not  paid  more  than  £2  or  £8  each,  and  which  are  quite 
as  fine  and  perfect  as  specimens  which,  in  better  known  and  better 
advertised  collections,  have  produced  about  £6.  Then  there  is  the  wealthy 
collector,  who  must  have  the  specimen,  and  simply  runs  all  opposition 
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off  its  legs.  It  may  be  urged  that  this  is 
that  we  should  not  descend  to  these  parti< 
that  this  is  the  only  method  left  now  by  wl 
C.  dispar. 

Variation. — The  Doubleday  collection  cc 
^  s  and  18  $  s  of  this  species.  In  size  tber 
the  sexes,  the  variation  in  both  running  fro 
but  no  chance  of  exact  measurement  exists, 
is  rather  more  orange-yellow  than  the  rest, 
discoidal  spot  on  the  forewing,  and  all  bu 
a  second  spot  between  the  discoidal  spot 
this  spot  is  very  faint,  in  others  very  wel 
18  $  s  there  is  distinctly  more  variation, 
difference  in  the  size  of  the  spots  form 
crossing  the  fore  wings,  some  being  qu 
others,  whilst,  in  all,  the  tendency  is  to  e 
direction.  Three  examples  have  two  spoti 
the  base,  one  other  has  an  exceptionally  lar^ 
two  spots  between  this  and  the  base  are  united  i 
shaped,  streak,  filling  up  the  greater  part  of 
the  point  towards  the  base  (  =  ab.  cuneujera) 
vary  greatly.  The  most  marked  form  is  that 
tral  areas  of  the  hindwings  are  entirely  black 
red  nervures  which  run  up  from  the  outer 
towards  the  base  ;  this  black  area  includes 
not  distinguishable  therefrom.  Others  havi 
(particularly  the  latter)  distinctly  paler,  the 
than  blackish,  tinged  with  coppery,  the  t\i 
black,  each  spot  united  with  its  fellow  betwee 
into  longitudinal  streaks.  In  some  others  tl 
Le,y  the  golden  gloss  overlies  a  somewhat 
spots  black  and  distinctly  forming  two  ro 
whole  central  and  basal  areas  golden-browi 
demarcation  between  the  colour  of  the  oi 
central  and  basal  areas ;  the  spots  fori 
rows  in  these  specimens  are  usually  vei 
only  the  inner  row  of  spots.  When  tl 
usually  the  outer  row  that  tends  to  disap 
of  two  examples  have  the  hindwings  of  a 
black  spots  on  the  fore-  and  hindwings  be 
Dale  writes  {Ent,,  xxvii.,  p.  60):  "Then 
in  size,  the  smallest  in  my  collection  measi 
wings  and  the  largest  2  ins.  2  lin.  It  also  v 
^  s  taken  at  Trundle  Mere,  in  Hunts,  the 
and  acute  and  of  the  other  short  and  obtus 
any  other  respect.  The  ^  is  of  an  effulg 
larger  and  a  smaller  black  spot  on  the  fore^ 
second  spot  is  absent*;  this  variety  has 
England  in  company  with  the  type,  and  Ha 
name  hippotho'e.  There  is  considerably  mot 
sex  has  two  larger  black  spots  above  the  cei 

*  This  is  not  neoessarilj  so  (see  j 
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row  of  seven  iDetween  the  centre  and  the  hindmargin,  which  is  broader 

than  that  of  tbe  male.     The  outer  row  of  spots  are  elongated,  like  those 

of  Lycaena  « Won,  but  vary  somewhat  in  size,  and  I  have  a  specimen  in 

^-bich  the  t^wo  middle  spots  of  this  row  are  larger  than  the  rest.     The 

bindwing-s  of  this  sex  are  of  a  brown-black  above,  much  irrorated  with 

coppe'"*  *^®  ^veins  being  copper- colon  red,  and  running  into  a  broad  copper 

band  near    the  hinder  extremity,  the  edge  itself  being  brown,  with  six 

triangular  l>lack-brown  gpots  extending  into  the  copper  band,  and  giving 

it  a  lobed  a-'ppearance.       The  hindwings  of  some  specimens  are  almost 

black,  aad.,    being  hardly  irrorated  with  copper  at  all,  the  broad  copper 

band  Stan  els   forth  very  distinctly.     I  have  one  grand  variety,  almost 

black,  wifcbi    the  markings  much  suffused.      Mr.  Sidebotham  had  a 

vari®*'^    *^^      the   opposite  extreme,  being  of  a  silvery-white,  like  the 

vaf-  schnifitii  (  =  alba)  of  C,  phlaeas,^*     Giard  notes  that  a  large  variety 

g^pproftckiirag   dispar,  and  similar  to  the  specimens  of  the  first  brood 

fonnd  iti  'blue  Bordeaux  region,  occurs  in  the  Sorame  district.     Of  these 

-pQtdeaax  specimens.  Brown  notes  (L^  Naturaliste,  1880,  no.  23,  p.  180) 

that    ^^^      examples    of    the    second   brood  are   not   at    all  remark- 

0.ble»  ftS'^eeing  with   those   described  and  figured  by  Godart,  whilst 

♦ibe   specimens   of    the  first  brood  answer  in  size  and  brilliancy  of 

q\o^^'  ^'Inaost  exactly  with  the  two  figures  that  Duponchel  gives  of 

p^    ({u<?>ar,    and   the   difference   is   so  insignificant  as  to  be  almost 

^jjjperceptible.     Gaschet  says  that,  although  the  Bordeaux  examples 

^^e   ^^^^     dUpar,    there   is    some   little  difference,   but  Brown  states 

tliat    ^e    cannot    see    any     real    difference,   and    curiously   suggests 

tbat    English    dispar    were    simply  specimens    of    the  first   brood, 

^bi^st  those  of  the  second,  being  small  and  incomparably  less  beautiful, 

^ete  not  required,  and  so  not  collected.     Verity  observes  {Ent,,  xxxvii., 

pp.  56-7)  that,  of  three  specimens  captured  in  the  small  marshes  that 

extend  along  the  coast  of  Tuscany,  the  two  ?  s  he  possesses,  differ 

etrikiugly  from  specimens  from  Modena  and  other  localities,  by  their 

smaller  size  (one  not  being  larger  than  a  good-sized;j/«/aea«),  and  by  the 

xninutenessof  the  spots  on  the  forewings  (see  Knt,,  xxxvii.,  pi.  iv.,  fig.  12). 

This  specimen  looks  very  like  the  small  second-brood  examples  of  the 

Bpecies  from  Hungary,  Servia,etc.  Flecknotes(L<';j.i2«waM7>ni»,p.l6):  "In 

Boumania,  the  spring  specimens  are  generally  far  larger  than  those  of 

the  second  generation,  from  which  they  also  differ  somewhat  in  colour. 

This  large  spring  Roumanian  form,  of  which  the  females  reach  42mm.  in 

wing  expanse,  has  been  named  venialis  by  Hormuzaki ;  the  2  form,  sat/it- 

ti/era,  of  which  two  examples  have  been  taken  at  Kloster  Neamtz,  may 

possibly  be  referred  to  the  var.  auratusJ"  Riihl  also  reports  the  specimens 

taken  in  the  Province  of  Saxony  as  being  very  large.     On  the  other  hand, 

Blachier  says  (in  litt,) :  "  The  specimens  taken  by  Rehfous  at  Glanon- 

6ur-Sa6ne,  in  August,  1905,  were  of  small  size,  expanding  only  80mm.- 

81  mm.'*     He  further  says  that  he  **  also  possesses,  from  near  Bordeaux,  a 

very  small  specimen  of  only  26mm.  expanse,  whilst  Verity  has  recorded 

one  of  only  25mm.  from  Spezia."     He  further  adds  that  all  the  French 

examples  he  has  seen  have  been  **  of  small  size,  usually  80mm.  or  less, 

whilst  examples  taken  near  Berlin  at  the  end  of  June,  1901,  were  much 

larger,   the  largest    S    measuring  85mm.,   the  largest    2    40mm." 

Bla<5±iier  then  observes  that  a  pair  coming  from  the  Altai  mts.,  have  a 

similar  appearance  and  shape  to  the  German  examples,  the  ^  with  a 

well- mart ei  black  spot  in  the  middle  of  the  discoidal  cell  of  the  upper 
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wings,  as  in  the  $  ,  but  he  believes  that  tl 
European  examples.  Miss  Fountaine  fooi 
butterfly  common  around  Kavaran  Szakol 
whilst  near  the  Kammerwald,  in  August, 
much  larger.  Courvoisier  notes  {Mitt,  d 
p.  22)  of  the  Lycaenid  variation,  certain 
plices,"  with  subdivisions — "  (1)  *  Forma 
jjJtlaeas  ^  ,  having  the  discoidal  spot  conflu 
of  spots,  leading  to  confluence  of  the  basf 
well.  It  appears  to  be  more  frequent  in  h\ 
has  been  named /rt-snofa."  "  (2)  *  Forma  ra 
%  y  having  the  transverse  line  of  spots 
marginal  lunules,  leading  on  to  confluenc 
and  marginal  lunules  and  even  between  theb 
describes  another  group  as  **Form(e  luxuris 
of  this  group  again  by  "examples  of  rntilus  ^ 
pear  in  situations  otherwise  spotless,  and,  in 
elongate  dashes  at  the  base  of  the  wings."  Le 
(Titbeiij  xviii.,  p.  63)  a  ^  with  albinism  deve. 
margins  of  the  right  forewing ;  taken  in  Upp 
the  British  Museum  coll.  the  British  ^  s  (six 
Doubleday  coll.,  so  far  as  the  spots  between 
concerned,  viz,,  two  have  a  distinct  extra  sj 
have  very  faint  traces,  whilst  all  more  or  le 
on  the  outer  margin  of  the  hindwings  to 
distinct  in  the  $  .  Five  of  the  seven  $  s 
distinctly  yellower  in  tint,  a  feature  quit 
rntiliis,  yet  not  characteristic  of  the  type  as 
Thispaler-tinted  form  we  call  ab.  snhcuprea,  n 
spots  on  the  forewinga  are  large.  Three  of  tl 
spot  between  the  discal  cell  and  the  base,  thre 
spot,  whilst  one  specimen  has  this  second  spc 
streak,  ending  in  a  fine  point  towards  the  exti 
united  with  the  normal  spot  between  the  dis( 
$  in  the  **  Doubleday  coll."  already  descri 
rutiluH  in  the  British  Museum  collection  th 
and  in  none  is  the  wedge-like  streak  develope 
of  spots,  the  two  middle  ones  are  consideral 
British  examples,  but  variation  in  this  dire< 
in  the  long  series  of  ?  rutilns  from  Gern 
latter  examples  have  much  smaller  spots 
but  they  show  so  complete  a  gradation  tha 
(1)  ab.  sai/ittifera  (with  all  the  spots  much  ex 
the  costa  almost  or  quite  reaching  the  discoic 
times  with  somewhat  dot-like  endings) ;  (2)  s 
with  small  separated  spot  extensions  at  thei 
form  (with  fair-sized  spots) ;  (4)  ab.  parva 
snbobsoleta  (with  disappearing  spots) ;  (6)  ab. 
absent).  Still  more  remarkable,  however 
from  the  Leech  coll.),  with  the  spots  suft: 
almost  transverse  band  (  =  ab.  transvet 
example  from  the  same  collection,  lool 
under  unsuitable  environmental  conditio: 
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the  dark  colour  somewhat  faded,  and  the  outermarginal  copper  band 
on  the  hind  wings  much  reduced.     The  German  rutilus,  too,  are  very 
variable   in    the    bindwin^s,    and    show    gradation   in    colour   from 
wholly  brown-black  (extending  from  the  outer  marginal  copper  band  to 
the  base,  with  scarcely  even  a  trace  of  copper  nervures,  and  no  trace 
whatever  of  the  transverse  rows  of  spots),  to  the  hindwings  having  the 
same  tint  as  the  forewings,  presenting  only  a  marked  discoidal  lunule 
and  slight  fuscous  shading  towards  the  base  and  along  the  inner  margin, 
with  barely  a  trace  of,  or  no,  spotting  anywhere  in  the  ground  colour ; 
intermediate  stages  have  well-marked  nervures,  and  one,  or  two  trans- 
verse rows  of  spots  are,  of  course,  frequent,  although,  as  a  rule,  the  spot- 
ting of  the  hindwings  in  German  rutilns  tends  to  obsolescence,  so  that  the 
hindwings  of  the  ?  s  may  vary  in  :  (1)  having  the  whole  area  from  hind- 
marginal  band  to  the  base  uniformly  blackish -brown  {  =  ab.  nvpescens)^ 
(2)  ditto,  but  with  fine  copper  nervures  (  =  ab.  w^wrata,  n.ab.),  (8)  with 
the  outer  portion  divided  into  marked  wedge-shaped  spots  (  =  ab.c?nj<'fl«a, 
n.  ab.),  (4)  with  the  basal  area  somewhat  paler  and  two  rows  of  trans- 
verse spots  showing  (=ab.  bilineata,  n.  ab.),    (6)  ditto,  with  only  inner 
row  of  spots  (  =  ab.  uniUneata,  n.  ab.),  (6)  with  the  hindwings  almost  uni- 
colorous  and  unspotted  (  =  ab.  suppressa^  n.  ab.).     The  absence  of  the 
fine  discoidal  lunule  on  the  hindwing  of  the  (T  is  rare ;  it  is  practically 
absent  in  a  specimen  from  Silesia,  quite  absent  in  an  example  from 
Greece  and  another  from  Bosnia,  whilst  both  this  and  the  discal  spots 
of  the  forewings  are  absent  in  some  examples  of  var.  auratus  from  Korea. 
The  much  less  brilliant  ground  colour  of  both  fore-  and  hindwings, 
especially  in  the  9  s,  the  want  of  intensity  in  the  dark  markings,  the 
broader  bands,  the  darker  nervures,  and  the  more  uniform-sized  spots  on 
the  forewings,  and  the  rather  dull,  uniformly-tinted,  basal  and  median 
areas  of  the  hindwings,  appear  to  be  characteristic  of  the  Eastern 
European  and  Western  Asiatic  races.     The  females  of  the  auratus  form 
from  Korea  are  of  the  subruprea  tint,  i.e.,  inclining  toflavescent  in  colour 
In  size,  there  is  considerable  variation,  the  smallest  European  examples 
that  have  come  under  our  notice  are  a  ^  ,  27mm.,  and  a  2  ,  81mm., 
from  Germany,  in  the  British  Museum  coll.     We  have  others  nearly 
as  small  from  Buda-Pest  and  Belgrade,  and  would  consider  anything- 
under  84mm.  as  being   exceptionally   small   (  =  ab.  minoi\   n.   ab.), 
Lowe  says  that  2  J  s  taken  at  Neu  Breisach,  June  14th,  1901,  measure 
respectively  29mm.  and  89mm.,  the  two  ?  s  81mm.  and  37mm.,  and  adds 
that  here  they  vary  much  in  size,  and  are  small  compared  with  Englisi^ 
iUffpar  and  Berlin  rutilus,  for  he  has  a  ?  from  the  latter  locality  measuring 
42uim. ;  we  have  seen  examples  from  Spandau,  near  Berlin,  expanding 
48nim.    The  smallest  British  example  in  the  British  Museum  collection 
is  a  9  of  89mm.  expanse.     Fenn  notes  that  the  measurement  of  fifteen 
British  examples  in  his  collection  run — <ys, —  lin.  81in.,  lin.  7Jlin 
lin.  8lin.  (2),  lin.  H^Iin.  (4),  lin.  9lin.  (2),  lin.  9ilin. ;  ?  s— lin.  7ilin![ 
lin.  SJlin.,  lin.  91in.,   lin.  lOlin.      [We  have  a  ?  rather  larger  "than 
the  largest  of  these,  viz,,  with  a  wing-expanse  of  49mm.]     Of  these 
examples,  Fenn  notes  that,  "four  of  the  males  have,  on  the  upperside, 
a  more  or  less  pronounced  second  spot  between  the  central  discal  spot 
and  the  base  of  the  fore  wing ;  the  black  central  lunule  on  the  hindwing 
also  varying  greatJy  in   intensity.     Of  the  ?  npperside,  the  general 
variation  is— in  the  marginal  blackish  band  of  the  iorewing,  which  ia 
deflected  at  a  greater  or  less  distance  from  the  anal  angle,  and  in  tho 
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in  tensity  of  a  8rd  spot  between   the  two  cer 

and  the  base.      In  one  specimen  this  8rd  spot  is 

wing  of  the  $  in  some  examples  has  a  distinct 

central  spot,  but  these  are  often  lost  in  the  blacl 

the  underside  of  both  sexes  vary  considerably  in  si: 

the  measurements  of  which  are  ^  =44mm.,  2  = 

y  in  his  collection  in  which  the  two  large  disca 

are  joined  together  by  anarrowblackneck,constitu 

expanse  of  wings  44mm.     We  have  already  note 

coll.  (and  another,  rather  less  developed,  in  the  ' 

which  the  second  discal  spot  is  united  with  the  th 

onwards  to  the  base  as  a  large  wedge-shaped  spot = 

be  interesting  to  know  the  cause  of  the  change  i 

<3^  8  in  our  own  collection,  both  being  of  a  dull  t 

the  normal  copper  colour = ah.  brunnescem,      \ 

like  them.      They  came  into  our  possession  ma 

of  this  same  peculiar  tint  then.     We  have  also  in 

^  reputed  to  be  the  last  example  bred  by  Doul 

Epping.      It  is  slightly  weakened  on  the  left 

pallid  patch  towards  the  middle  of  the  outer  mar: 

whilst  the  margin  of  the  left  hind  wing  is  also  n 

remarkable  feature  of  this  example  is  a  most  beau 

tinge  on  both  hindwings,  but  most  marked  on  tb 

the  inner  side  of  the  obsolete  outer  marginal  ba 

base,  reaching  beyond  the  discoidal  cell,  as  well-d 

=ab.  purpurascenSf   n.   ab.       This  developme 

in  this  species  is  most  unusual.     The  races  a 

species  that  have  been  already  described  are  as 

a.  var.  rutilus*,  Wernebg.,  •*  Beit.,'*  pp.  243,  391.  ^ 
2nd  ed.,  p.  8  (1871) ;  Kirby,  "  Eur.  Butts,  and  Moths,"  p 
Lang,  **  Butts.  Eur.,"  p.  91,  pi.  xx.,  fig.  1  (1881); 
(1884);  Locke,  "  Soo.  Ent.,"  iii.,  pp.  12-13  (1888);  Riihl,  • 
209,  745  (1892);  Horm.,  "  Soc.  Ent.,"  viii.,  pp.  58, 
Butts.,"  p.  160  (1896) ;  Staud.  and  Reb.,  "  Cat.,"  3rd  ( 
♦'Butts.  Switz.,"  p.  13  (1903);  Reb.,  "Ann.  K.  K.  Nat. 

•  This  is  purely  a  "  nov.  nom."  with  no  indep* 
explanation.  Werneburg  has  shown  earlier  in  his  work 
hippotkoS^  Linn.,  is  chryieu,  Ochs.,   and  this  obviously 
in  need  of  a  new  name.    When  Werneburg  comes  to  i 
the  works  of  Schiffermiiller  and  Fabricius  this  is  supplied 
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1775. 

Gex.   Ins. 
Mant. 

1777. 

Spec.  Ins. 
1781. 

Mant.  Ins. 
1787. 

M.  2. 

Hlppotho^ 
(20). 

858-54. 
Hippothoe. 

568. 
HippothoS. 

723. 
Hippothofi. 

Werneburg' s  note  20  (on  p.  494,  at  the  end  of  the  tables^ 
is  without  doubt =/iij>pot/ioe,  0.,  for,  as  the  Viennese 
addition  to  this  butterfly,  virgaureaey  chryseiSf  anc 
W.V.),  distinctly  denoted,  there  remains  no  choice."  F 
obviously  mixes  up  hippotho^,  O.,  and  chrytteiSf  O.  F. 
1787.  Thus  the  diagnoses  of  nUiltu  will  be  successivel 
Fab.,  "Mant.,"  p.  723,  and  Ochs.,  "Die  Schmett.,"  i 
latter,  as  that  is  actually  bracketed  with  the  n.  nom.  in  t 
to  for  the  determination  of  the  older  authors.  We  the 
above  for  this  particular  foim. 
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p.  180  (1904)  ;  Gillm.,  "Ina.  Borse.^xxiii.,  p.  23  (1906) ;  Zobel,  "Ins.  Borse." 
xxiii.,  p.  4S  (1906).  HippothoU,  Schiflf.,  •' Wien.  Verz.,"  p.  181,  no.  2  (1775); 
Fab.,  *'  Gen.  Ins.  Mant./'  pp.  353-4,  in  part  (1777) ;    »*  Spoo.  Ins.,"  p.  568,  in  part 


p.  tt(>8  (1823)  ;  Freyer,  "  Neu.  Beit.,"  ii.,  p.  55,  pi.  cxxvii  (1836).  natila,  Kirby, 
••Handbook,"  etc.,  ii.,  p.  91,  pi.  li.,  figs.  3-4  (1896).— This  insect  is  generally 
larger  than  J',  virgaureae  which  is  closely  relatea  to  it.  The  <?  is,  on  the  upper- 
side,  of  a  glossy  fiery  colour,  with  a  black  costal  and  outer  edge,  which  is 
particularly  .strongly  marked  at  the  apex  of  the  forewings ;  without  any  bluish  sheen, 
and  with  black  spots  on  the  hiadwings.  The  forewin^i^s  have  a  narrow  longi- 
tudinal central  spot,  the  hind  ones,  a  fine  streak;  the  fringes  are  white.  The  ?  is 
lighter  in  colour,  with  a  broader,  black,  outer  edge,  two  simiKrly  coloured  central 
spots  standing  abreast,  and  a  bent  row  of  spots  on  the  forewings ;  the  hlndwings 
are  brownish-black,  with  black  effaced  spots  and  a  glossy  red  marginal  band. 
On  the  underside,  the  forewings  of  both  sexes,  are  reddish-yellow,  bluish-grey 
towards  the  edge,  spotted,  with  black  on  the  outer  margin,  the  black  spots  bordered 
with  yellowish,  placed  as  on  the  upperside  of  the  «  .  The  hindwiogs  bluish  ash- 
grey,  darker  towards  the  base,  with  many  black,  white-margined  spots,  and  a 
reddish -yellow  marginal  band  dotted  on  either  side  with  black  spots.  This  butterfly 
is  found  in  northern  and  southern  Germany  [also  in  Sweden]  (Ochsenheimer). 

The   name  nttUim  is  generally  applied  to   the  continental  and 
western  Asiatic  form  of  this  species,     btaudinger  {Cat.y  8rd  ed.,  p.  78) 
diagnoses  it  as :  ** Maculis  nigris  minoribas,  praesertim  subtus'* ;  whilst, 
in  tbe  2nd  edition,  p.  8,  it  was  described  as  '*  var.  minor,  maculis 
minoribus."      It  was  first  confused  witb  hippothoe,  Linn.,  but  there 
seems  to  be  little  doubt  that  the  insects  described  by  Fabricius  {Mant. 
Ins.^  p.  723)   and  by  Ochsenheimer  {Die  Schmett,,  i.,  p.  84)  really 
belong  to  this  species.    In  1821,  Godart  described  {Hist,  Nat.,  i.,  p.  200) 
the  species  from  various  localities  in  France,  "  the  ^   of  a  *  fauve- 
ponceau  *  (tawny -red)  with  a  narrow  black  border,  entire  on  the  fore- 
wings, interiorly  crenulated  on  the  hind  wings ;  there  is  also  a  black  dis- 
coidal  mark  near  the  centre  of  each  wing,  that  on  the  hindwing  bein^ 
finer  and  curved.      The  ?  has  the  upperside  bright  tawny,  with  the 
margins  and  spots  black ;    the  upperside  of  the  hind  wings  blackish 
with  a  tawny  marginal  band,  hollowed  on  its  outer  edge.     The  under- 
side  of  both  sexes  is  as  in  chnjseis,  but  the  hindwings  are  blui^]^ 
towards  the  base,  and  there  is  a  black  streak  in  the  discal  area  instead 
of  the  two  ocellated  spots."     In  1886,  Freyer  {Xeu,  Beitr.y  ii.,  p.  65) 
after  referring  to  Geyer's  then  recent  figure  of  the  larva,  says  that 
**  the  imago  on  the  upperside  closely  resembles  P,  ririfanreaey  but  the 
underside  is  very  similar  to  P.  hippothoe,  only  that  the  hindwings  are 
lighter  ash-grey,  with  a  dash  of  blue,  and  the  ocellated  spots  somewhat 
smaller;    the   ?    is  very  different  on  the  upperside  from  the  allied 
species.      The  black  central  spots  on  the  forewings  distinguish  thig 
butterfly  from  its  allies.     It  is  generally  larger  than  virgaureae^  but  J 
have  here  examples  that  are  smaller  than  that  species.**    He  adds  that 
"  the  butterfly  is  found  in  south  Germany  and  Switzerland,  and  is 
scarce."     In  the  Societas  Entoni,,  viii.,  p.  68,  Hormuzaki  observes  that 
**  this  insect  is  abundant  in  two  broods  everywhere  in  Bucovina,  even 
up  to  the  mountain  region.     The  examples  of  the  spring  brood  are 
larger,  reaching  to  40mm.  in  tbe  ?  s,  and  coloured  mote  vividly  red.     In 
the  ?  s  also,  the  spots  on  the  forewings  vary  much  in  form,  sometimes 
being  large  and  circular,  at  others  pointed  towards  tbe  base;  occasion- 
ally  placed  irregularly,  particularly  the  upper  three  spots  (from  nervure 
Mg  towards  the  costa),  which  are  sometimes  pushed  somewbat  out 
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from  their  normal  posiiion.  The  huier  m 
oeetks'ionMj  h*nekeoed  Terr  straogij.  Hm 
iDteose  bUck- brown,  onlj  the  nervnres  fpmit 
the  median;  virid  srold-red;  the  red -yellow  l 
broad  and  sharp!  j  defined ;  the  bhick  spots  on  tl 
if  at  all,  discernible  from  the  ground  eoloor. 
hindwmg3  are  li^ht  blai^h-whiie  in  both  sexe 
there  are  occasionally  one  or  two  black  basal  s 
feature  only  shown  by  P,  amf'hidaiuas.'^  He 
is,  in  his  opinion,  the  typical  form  dUpar^ 
smaller  aatamnal  form  appears  in  Aognst  an 
^mm.  in  expanse,  is  less  rividlv  coloored,  t 
forewinRS  being  very  prononnced.'occasionaUv 
spring  form  (referred  to  dispar),  althoagh,  f 
dot-like  or  lengthened.  The  hindwings  are  n 
golden -red  gkws,  so  that  the  black  spots  stand 
whilst  the  red  marginal  band  is  less  sharply  d 
however,  are  exactly  like  the  spring  form, 
hindwings  is  generally  of  a  more  ashy-!^y  tii 
occasionally  present."  This  form  he  says 
considers  the  first  brood  di*par  and  the  seconc 
suspects  that  the  first  brood  is  much  more  like 
best  known  to  Ochsenheimer,from  Germany,  tl 
of  which  country  the  second  brood  is  very  rare 
Hormuzaki  changed  his  opinion,  and  named 
the  spring  form  (referred  above  to  dispar)  rem 
had  told  bim  that  the  large  spring  brood  specii 
are  common  everywhere  in  Roumania  {e  g.,  Ch 
etc.),  although  resembling  dispar,  were  not  t 
fore,  advised  him  to  call  it  var.  (gen.  1)  vernali*. 
Schmett,,  p.  744)  that  three  examples  of  dhpa 
larger  than  rutilm,  but  that  larger  examples 
44mm.  The  S  ,  he  says,  '* hardly  differs  on  tfa 
whereas  the  2  has  a  broad,  block,  marginal 
spots  very  strongly  developed ;  the  base,  U 
but  not  strongly,  dusted  with  black,  alth 
spicuously  so  than  in  rutilm.  The  hindw: 
deep  black,  but  the  red  marginal  band  is  \ 
developed,  whilst  some  of  the  nervures  ai 
red.  The  underside  is  much  more  strongly 
the  front  wings  also  are  more  heavily  marl 
coloured,  the  grey  of  the  outer  margin,  a 
as  well  as  that  of  the  hindwings.  The 
usually  noted,  more  dusted  with  blue,  but,  c 
are  more  faintly  dusted  than  are  those  of  the  s] 
examination,  whilst,  in  the  $  dupar  before  n 
trace  of  blue,  but  the  marginal  band  of  1 
broader  and  more  brightly  coloured  than  ii 
(Ann.  Nat  Hofin.  If'/e??.,  p.  180)  that  the  i 
appearing  in  Bosnia  in  August,  are  smaller  tb( 
Zobel  also  exhibited,  on  September  28th,  1 
Verein,  (f  s  of  a  second  brood  oirutilns,  which,  h 
then  bred  for  the  first  time  in  Berlin.    Fassi  i 
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of  the  same  brood  at  the  end  of  August,  1905.  Zobel's  specimens  were 
smaller,  but  did  not  differ  in  colour  and  markings  on  the  upperside  of 
the  forewiogs  from  those  of  the  first  brood,  but  the  underside  of  the 
hindwings,  however,  was  of  a  rather  blackish  blue-grey  colour,  the 
marginal  eye-spots  on  the  underside  of  the  forewings  somewhat 
elongated,  into  streaks,  whilst  the  base  had  a  second  ocellated  spot, 
f^iihl  observes  that  the  specimens  taken  near  Magdeburg,  in  Saxony, 
are  very  large.  Gillmer  has  a  Magdeburg  ^  of  b7mm,  expanse,  and 
p,   $   of  4:3mni. 

/3.  a.l>.  sagitiifera,  Horm..  «»Soc.  Ent.,"  viiL,  p.  68  (1893);  Carad.,  "Iris," 
viii.f  P-  SS  (1893).— There  is  a  remarkable  and  not  rare  aberration  of  this  autumnal 
form.  wb»i<5li  I  caught  in  abundance  in  the  year  1890,  in  Crasna,  and  in  1892,  in 
ChurahumoTa  (Bucovina),  which  deserves  special  notice.  I  call  it  ab.  tagitiife^a. 
AS  the  nckvxie  itself  indicates,  in  this  aberration,  all  the  black  spots  of  the  forewings 
ftie  Btrangly  lengthened  inwards  into  arrow-head  marks,  so  that  the  two  spots 
i^  the  oells  between  the  third  median  nervule  and  the  lower  margin,  and  the 
^xppe^  flfcrwi  lower  margins,  are  confluent  with  the  discoidal  spot  (Hormuzaki). 

CareuSja  says  {Iris,  viii.,  p.  86)  that,  in  Roumania,  P.  dUpar  var. 
y,itUit«  takes  the  place  of  virgaureae,  and  flies  in  numbers  everywhere 
ijj   the     meadows    and  pastures,  and   by  the  roadside   ditches.      He 
gays'-      '•  I  took  it  near  Kloster  Neamtz,  Agapia,  Grumazesti,  Peatra, 
HftOgo,    Bacau,  and  JSlanic,  up  to  900m.  elevation.     It  has  also  been 
observed  near  J  assy  (Coll.  Leon),  Dulcesti  (Hormuzaki),  Comanesti 
(Ijeon),   Bucharest  (Haberhauer).     The  first  generation  flies  in  June; 
tbe  specimens  are,  on  the  average,  far  larger  than  the  examples  of 
libe  second  generation,  from  which  they  also,  besides,  differ  in  coloration. 
Tlormuzaki    named    this    large    spring   form    var.   gen.    1,    vernalis 
(Soc.    KnU,    viii.,     pp.     68,    180),    the     ?  s    of   which    measure  up 
to  42mm.     The  second  generation,  he  says,  flies  from  August  17th 
up  to  October.      One  meets  the  ?  s  very  frequently  on  thistles  and 
Centaurea  flowers ;    the  a"  s  fly  uncommonly  quickly,  going  straight 
ahead,  and  very  seldom  settle.     As,  during  flight,  they  flap  the  wings 
toc^ether,  the  brilliant  red  of  the  upperside  flashes  only  for  the  briefest 
moment  in  the  observer's  eye,  and  the  insect  is  again  immediately  lost 
to  sight.    In  the  ?  s  of  the  first,  as  well  as  of  the  second,  generation, 
the  upperside  of  the  iiindwings  up  to  the  sharply  margined  red  hind- 
marginal  band  is  quite  dark,  and  without  any  red  admixture,  just  as 
in  the  var.  anratus,  Leech,  from  the  Amur  district  and  the  Korea^   The 
2  ab.  sagittif^ra,  Horm.,  of  which  I  took  two  examples  near  Kloster 
Neamtz,  would  be  best  placed  under  var.  auratus.     In  this  beautiful 
form  the  golden-red  colour  of  the  forewings  is  mostly  darker  than  in 
var.  rutilns,  and  the  black  spots  are  much  elongated  towards  the  base 
in  wedge-like  forms.    The  hindwings  up  to  the  red  hindmarginal  band 
are   always  intense  black-brown.     There   are,  in  Staudinger's  coll., 
two  typical  ab.  farjittifera,  from  Taschkend  and  Lepsa.     The  species  is 
widely  distributed  in  all  the  surrounding  countries." 

y.  ab.  nigrolineata.  Verity,  "Ent.,"  xxxvii.,  p.  67  (1?04).---I  propose  this 
name  for  a  new  aberration,  of  which  I  have  a  specimen  collected  near  Modena, 
Seowmber  6th,  1900.  It  may  be  said  to  correspond  with  the  ab.  raduua,  Tutt,  of 
C^%,hlaeat,  having  on  the  forewings  each  of  the  black  spots  of  the  subtermmal  row 
greatly  increased  in  size  and  prolonged  across  the  submaijgmal  brown  band  to  the 
base  of  the  cilia.  On  the  hindwings  the  black  dots  are  so  enlarged  and  lengthened  as 
to  fill  up  entirely  the  internervular  space  up  to  the  edge  of  the  coppery  band.  The 
copper-colour  also  differs  greatly  on  the  forewing  from  that  of  type,  as  it  is  thickly 
strewn  with  scales,  which  give  it  a  much  richer  reddish  tone.  Ibese  scales  are  in 
every  respect  similar  to  those  that  may  be  seen  very  thinly  strewn  here  and  there 
on  the  forewings  of  some  9  specimens  of  var.  ruHlus.    On  the  underside  of  the 
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f orewing  each  spot  of  the  sabmarginal  taw  is  greatly  p  : 
in  a  sharp  point,  which,  in  the  case  of  the  l&st  tliree  < 
corresponding  small  black  dots  plainly  visible  in  the  t^  | 
hind  marginal  grey  border.  The  hind  wings  Ixave  nearly  i 

Verity's  reference  to  R,  phlaeas  ab.  radial 
the  mark,  as  the  latter  is  a  purely  hindivingr 
p.  869).  His  description  suggests  a  very  do. 
following  form,  ab.  radiata,  Obth. 

8.  ab.  radiata,  Obth.,  **  Variation  chez  Xj4pidopt^ 
(1896).  Rutilut  ab.,  Beb.,  •*  Ann.  Nat.  Hofm.  Wion., *' 
insect  occurs  at  St.  Quentin,  where  the  examples  approeui 
from  England  but  without  the  latter's  brilliancy.  Tiie 
possess  is  that  figured  pi.  v.,  no.  69.  It  is  the  butter: 
ae  la  Chavignerie  {Ann.  Soc,  Ent.  France,  185S,  p.  30i 
— The  ocellated  spots  on  the  underside  replaced  on  ali  i 
thick,  black  streaks.  Germany.'  (Obertbiir,  Variat 
pp.  8-9). 

Oberthiir's  figure  shows  a  most  remarkable  abei 

of  longitudinal  streaks,  from  2mm.-4miii.  in  leugtl 

four  wings  parallel  to  the  margin,    formed    by 

angulated  and  outer  marginal  series  of  dots  by  blat 

The  spots  on  the  rest  of  the  wings  are  remarkably  s 

a  S  from  Dervent  that  corresponds  with  the  ab.  t 

pothoiSf  diagnosed  by  Staudinger  {Cat.,  8rd  ed.,   p 

subtus  coniluentibus.*' 

6.  var.  aiiratusj  Leech,  "  Proc.  Zool.  Soc.  Lond.,"  p. 
(1887);  Alph.  "Rom.  M6m.,"  v.,  p.  103  (1889) ;  Staud.,  **h 
154-5  (1892);  Leech,  "Butts.  China,"  ii.,  p.  897,  pi.  xxviii 
Riihl,  "Pal.  Gross-Schmett,,"  i.,  pp.210,  745(1892j;  Tutt,  " 
(1896) ;  Staud.  and  Reb.,  "  Cat.,*'  3rd  ed.,  p.  73  (1901) ;  Lang,  • 
124  (1905).  Hippotho'4,  Brem.  and  Grey,  "  Schmett.  Nord.  Cj 
RutUui,  Fixsen,  "  Rom.  M^m.,"  iii.,  p.  283  (1887).  Dahurica,  i 
Zeits.,'*  p.  75  (1888). — Ezpanseof  wings,  ^ ,  l^incnes,  ?  ,  IJincbe 
face  of  all  the  wings  bright  golden  copper,  with  narrow  black  out 
black,  except  on  the  ioner  margin  of  the  hindwings ;  on  the  ou( 
hindwings  are  six  black  dots,  the  two  nearest  the  anal  angle  beij 
than  the  others,  s  . — Forewings  golden  copper,  much  suffused  \ 
margined  broadly  on  the  outer  border  wiih  black;  two  hlsuo. 
followed  by  a  band  of  broad  black  dashes,  extending  across  the 
sooty-black,  bordered  by  a  broad  golden  copper  band  ootche 
Underside  of  both  sexes  : — Forewings  yelio^ish-baff,  bordered  on  \ 
with  dirty  grey,  inside  of  which  is  a  row  of  seven  very  distinct  bJa 
disk  is  a  second  irregular  row  of  black  spots ;  there  are  three  spots 
cell,  the  outer  one  of  which  is  the  largest.  Hindwings  greyish- 
margined  by  a  broad  orange  band,  bordered  on  each  side  with 
dots ;  an  irregular  arrangement  of  black  spots,  margined  with 
scattered  over  the  remainder  of  the  wing.  I  took  this  species,  duri 
at  rest  on  stems  of  a  coarse  grass  in  a  swampy  gulJy  near  the 
Chang- Do,  about  twenty-five  miles  south  of  Oensan,  in  July,  l^%. 
is  allied  to  P.  dispar^  but  its  colour  resembles  ochimui ;  the  frin 
the  disGoidal  spots  are  absent  on  all  the  wings  of  the  male,  the  ten 
of  dashes  on  the  forewings  instead  of  spots,  and  the  disk  of  the 
not  suffused  with  copper ;  the  underside  is  also  different  (Leechj 
writes :  "  Alph^raky  states  that  a  specimen  of  this  variety  was  taken  ij 
by  Potanine,  near  H^-Tch^n,  in  the  province  of  Kaosoa.  He  also 
the  specimens  of  C,  dispar  recorded  by  Fixsen,  from  Corea,  as  va 
really  referable  to  var.  auraiiu,  Staudinger  coDsiders  that  var.  dahur 
is  identical  with  my  var.  auratus.  It  would  appear,  therefore,  that  ( 
represented  in  east  Asia  by  the  auratus  form  only,  and  I  think  that  tb 
recorded  as  P.  hippothoS  by  Bremer  and  Grey  are  probably  referable  t 
of  dispar  "  (Leech).] 

Staudinger  diagnoses  this  eastern  form  as : '  V  supra  imp 
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^  al.  post,  nigricantibus  ;  Bubtus  al.  post,  griseis,  noncaeruloscentibus." 

In  1889,  Alpla^raky,  in  hia  account  of  the  "  Lepidoptera  captured  by 

X^otanine  in  China  and  Mongolia,"  writes  :  **  A  ^  ,  taken  on  June  26th, 

1886,  near  ttie  village  of  He-Tchen,  belongs,  without  doubt,  to  a //ra<M«, 

Jjeech,  wtiicti,  however,  is  only  a  variety  of  P.  dinpar^  a  variety  very 

close  to  7'utilus,  and  from  which  it  is  to  be  distinguished  by  the  narrower 

j^lack  borcl«r   of  the  wings,  by  the  absence  of  the  discocellular  spot  on 

the  forewing^s,    as  well  as  by  the  tawny  antemarginal  band  on  the 

underside  of  the  hindwings  being  a  little  wider.     It  is  certain  that  the 

specimens   t^aken  by  Fixsen,  in  Corea,  and  referred  {Uom,  MeuUy  iii.,  p. 

28B)  by  bLiin  to  rutilm  belong  to  auratus"   Of  these  specimens,  Fixsen 

gg,ys  that     **  they  vary  in  size,  some  being  smaller  and  some  larger,  yet 

they  ^^    rxGt    essentially  differ  from  the  rutilns   of    North  Germany. 

Ih©  5  ©^seceeds  the  usual  form  in  size,  has  the  ground  colour  of  a 

darker  toxxe,  whilst  the  marginal  band  of  the  forewings,  and  the  black 

^1  the  ti in ci wings  is  deeper,  and  more  intense.      Flies  from  July  4th 

to  Ang^st  25th,  the  wing  expanse  of  the  S  17mm.-19mm.,  of  the  $ 

1  griim.  ^Omm."    The  previou3year,however,i.£;.,inl888,Graeser  (Bed. 

f^:nt'  -^«*^«.,  1888,  p.  75)  had  renamed  this  eastern  form,  var.  dahurwa, 

observing     that   both    sexes   of   **  this   very    constant  local  form   of 

polyoiitnfcttus  Jispar,  were  taken  in  considerable  numbers,  from  mid- 

laly  ^^til  the  commencement  of  August,  near  Pokrofka.      It  differs 

go  distinctly,   not   only  from  dispar,   Haw.,   but  also   from    rutilus, 

\Vernebg,,  that  it  deserves  to  be  separately  named.      So  far  as  the 

pperside  of  the  S  s  is  concerned,  in  this  variety,  the  black  discoidal 

spot  of  the  forewings  is  always  absent,  and  so,  too,  is  the  fine  black 

discocellular  line  of  the  hindwings.      This  spot  and  line  are  visible 

^ti  the  $  examples  of  dispar  and  ratilua  before  me.      The  hindwings 

of  the  S  of  this  variety  are  entirely  unicolorous  blackish-brown,  except 

^\^Q  red  marginal  band,  never  tinged  nor  streaked  with  red  veins  as  in 

4llspar  and  rutUus,      From  these  again,  dahurica  differs  much  more 

conspicuously  in  both  sexes  on  the  underside  of  the  hindwings,  which, 

in  this,  are  not  bluish-white,  but  smoky-grey  with  a  famt  silky-like 

gloss  due  to  the  darker  ground  colour ;  the  white  margins  of  the  black 

dots  and  spots  stand  out  much  bolder  than  in  the  other  forms.     The 

red  marginal  band  of  the  hindwings  is  more  sharply  defined  than  in 

rutllun,  and  extends  to  nervure  VI.     On  the  underside  of  the  forewings, 

on  their  outer  margins,  is  a  very  regular  row  of  black  spots,  the  first 

of  which  is  at  the  apex,  the  last  near  the  inner  angle,  between  the  first 

two  nervures.     This  row  of  spots  is,  in  dispar  and  rntilus,  likewise 

present,  but  is  much  more  irregular,  and  less  conspicuous.     In  size, 

the  specimens  vary,  the  <?  s  from  27mm.-87mm.,  the  $  s  from  81mm.- 

42mm."     In  1892,  Staudinger  observes  (Rom.  Mem.,  vi.,  pp.  154-6)  that 

"Christoph  sent  him  a  ?  which  had  been  caught  in  the  middle  of 

July    near   Raddefka   (Dorries),   a  similar  one  from  Askold,   a  pair 

frotQ  Bikin,  and  a  number  of  specimens  from  Sutschan.     One  of  the  six 

(T  s  from  the  latter  district  shows  traces  of  the  black  discal  spots  on  the 

upperside  of  the  forewings."      **  Graeser,"  he  says,  **  caught  this  insect 

in  numbers  near  Pokrofka,  and  calls  the  European  and  Central  Asiatic 

forms  riitilusy  whilst  he  names  this  striking  Amurland  form  dahurica, 

although  a  year  previously.  Leech  had  described  it  as  auratus,  from 

exacoples  taken  in  Corea,  south  of  Gensan.   Of  specimens  caught  by  Herz, 

in  Corea  (not  far  from  the  spot  where  Leech  captured  his  examples), 
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tte  •f^<-.r:.eni  of  ', .  *if/'or  recorded  fcj 
are reai.v  rt:i*:nX,\k  ifj  lar.  anf'itt*^  and  gri^  Sis 
vi.,  p.  \iAf  eoL-.ders  :hat  rar.  'f«7^  rrira^  Grm 
Tar.  attrattfM:  so  tbas  it  vo^M  appear  thai  C'. 
Eartfrm  A.%.a  hv  the  an  rat  a  foma  ocir.  and  be  r 
recorriMl  as  /'.  hiffj^jt/f^,  bv  Brei^ier  and  Gn 
10;.  are  proLa'oIj  referable  to  this  fcwm  of 
tlwes  i/'rr^.  XfM4.  >»fr,  />*#!*/.,  1881,  p.  hST/r 
tjatiT^ae  from  PekiD,  Lai  Le«ch  was  unable  to  £ik 
record  is  published.  LaDg  DOtes  <  Am/.,  xxxn'ii., 
one  ^  and  one  ?  of  var.  auratnn,  on  An^iLst  6 
]>ay,  in  Hus.siaD  Tartary.  He  sajsf  that  "  tiiese  t 
with  Staudin$^er*s  diac^osis,  '  ^  sapra  impiuicui 
can ti bus ;  sub.  aL  post,  griseis,  non  oeroJesoen 
that  the«*e  are  nearer  the  true  British  tjpe  ibk 
riiiilnn  in  general  appearance  and  size,  and  in 
subniarginal  band  on  the  underside  of  the  hindiriD^ 
a  trace  of  a  discoidal  spot  in  the  J  ,  and  an  entire  . 
basal  shading  (on  the  underside)  foond  in  true 
wings  of  the  9  f  above,  more  resemble  those  oi  ^  i 
own  impression  of  the  auraiut  we  bare  examined 
usually  very  much  farther  removed  from  the  Britisl 
first  brood  specimens  of  zutUtu,  As  a*matter-of  fact 
M;veral  European  rutilun  that  we  could  not  possil 
aowe  undoubted  British  dUfmr. 

Tkkatolooical  8PECIMF.N8.— The  foUo^'Dg  note; 
interest:  (1)  The  upper  wings  loDg  taid acute.  (2) 
and  acute.  Both  specimens  (^s,  and  taken  near  1 
Huntingdonshire.  They  do  not  vary  in  aoj  other  resi 
was  accompanied  by  a  sketch  in  which  the  oatline  ot  it 
was  drawn  within  the  outline  of  the  larger,  these  oati 
a  very  obvious  degree  of  variation.]  (Dale,  Ann.  Mag.  i 
p.  60).  ((S)  S  • — Bight  side  normal,  the  forewing  oi 
curved  inwards,  directly  below  the  apex,  on  the  outer 
outer  margin  of  the  left  hindwing  also  curved  inward 
form  a  little  tail  at  the  anal  angle  (Tutt  coll.).  (i)  $ 
almost  normal,  just  a  little  shortened,  giving  an  aj 
stumpinebs,  the  right  forewing  slightly  holloaed  at  the  m 
outer  margin  (Tutt  coll.). 

EciGLAYiNo. — The  eggs  are  laid  singly,  or  in  twos,  thre 
on  the  underside  of  a  leaf  of  liunm  hydrokimthum,    \^h^ 
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leaves  the  egg,  it  gnaws  out  a  circular  hole  at  the  apex,  extending  to 

the  six  cells  surrounding  the  micropylar  depression,  giving  the  figure 

of  a  six-sided   crown.     As  a  rule,  the  ?  lays  its  eggs  in  July,  from 

one  to  four  on  a  leaf,  and  where  a  greater  number  is  found,  one  may 

rely  on  the  fact  that  more  than  one  $  has  oviposited  on  the-same  leaf. 

This  frequently  happens  owing  to  the  cutting  down  of  the  foodplant  in 

July»  ft^d  the  consequent  limitation  of  the  leaves  on  which  eggs  may 

be  laid.     Bartel  says  that  he  has  found  up  to  twelve  on  the  underside 

of  a  leaf  (Gillmer).     Ova  laid  singly,  more  rarely  in  pairs,  or  three 

together,  on  the  undersurface  of  the  leaves  of  the  foodplant.     Before 

emergence  the  larva  eats  out  a  large  hole  from  the  centre  of  the  egg, 

consuming  ttie  micropylar  pit  and  parts  of  the  rib0>  but  after  leaving 

the  egg)  it  does  not  eat  any  further  portion.    The  shell,  when  the  larva 

lias  leiti  it,  plainly  shows  the  great  contrast  that  exists  between  the 

stout  walls  of  the  egg  and  its  base,  or  floor.      This  latter  is  very  thin 

and  transparent,  allowing  the  surface  of  the  leaf  on  which  it  is  laid  to 

be   seen  through  it  (Sich).      Nicholson  notes  (in  litt,)  that  he  sleeved 

^    2    taken    June  11th,  1892,   at   Budafok,   over  a  piece  of  Kumex 

1, udrola path um,  And  placed  it  in  the  sunshine;    although  the  $   was 

rather  worn  and  had  deposited  most  of  her  ova,  she  laid  a  dozen  on 

June  12th-13th.     These  hatched  on  June  20th. 

Ovum. — This  singular  egg  is  semi-tiarate,  very  depressed  above,  flat 
Yy^lo-w  (except  when  it  Alls  a  depression  in  the  leaf  on  which  it  is  laid). 
On    the  upper  surface,  in  the  centre,  is  a  deep  pit,  at  the  bottom  of 
^^bich  the  micropyle  lies.     The  vertical  axis  in  the  centre  of  the  egg 
only  measures  0*26mm.,  but  the  ribs  rise,  above  this,  to  a  total  height 
of   O'S^nini.      At  the  base  of  the  egg  the  horizontal  axis  measures 
0-66mm.     The  central  pit,  or  cell,  above  mentioned  is  more  or  less 
circular,  ahout  0-1 8mm.  in  diameter,  and  furnished  with  a  very  strong 
Tvall.     On  the  inner  side  of  this  wall  there  is,  occasionally,  a  ring  of 
small  shallow  cells.    From  this  wall  run  either  six  or  seven  very  strong 
irregular  ribs,  which  increase  rapidly  in  bulk  as  they  approach  the 
periphery.       [With  regard  to  the   variation  in   the  number  of   ribs 
present  in  the  egg,  it  is  not  a  question  of  one  ?  laying  six-ribbed  eggs, 
and  another  laying  seven-ribbed  eggs,  as  I  have  dissected  out  of  the 
same   ?    both  six-  and  seven -ribbed  eggs.]      The  interspaces  between 
these  coarse  wide  ribs  are  occupied  by  a  series  of  three,  very  large,  very 
deep,  more  or  less  circular,  cells,  placed  one  above  another,  the  upper- 
most cells,  about  0*08mm.  in  diameter,  forming  a  ring  of  either  six  or 
seven  cells,  according  to  the  number  of  the  ribs,  round  the  micropylar 
pit.      The    middle  cells  of  the  peries  are  larger,  about  0-18mm.  in 
diameter,  and  form  a  ring  of  either  six  or  seven  cells  round  the  egg, 
below  the  first-mentioned  ring.     Below  this  ring  is  the  third  ring  of 
cells,  of  the  same  number,  and  about  the  same  size  as  the  first  ring. 
This  last,  or  lowest,  ring  is  close  to  the  base  of  the  egg.     Below  Xhete 
cells  the  ribs  have  become  so  broad,  that  they  are  joined  together,  form- 
ing the  uninterrupted  basal  portion  of  the  wall  of  the  egg.    The  whole 
surface  of  the  egg  shows  a  rough,  irregular,  cellular  structure.      The 
small  rosette,  about  0-08mm.  in  diameter,  is  composed  of  five  more  or 
less  pear-shaped  cells  radiating  from  a  common  centre.     It  cannot  be 
called  neat,  but  is  in  keeping  with  the  somewhat  coarse  moulding  of 
the  rest  of  the  egg.    The  cells  surrounding  the  micropyle,  and  running 
up  the  sides  of  the  pit,  are  numerous,  and  ot  roundish  shape,  but  they 
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are  much  wrinkled,  and  it  is  difficult  to  : 
basal  portion  of  the  shell  of  the  egg  is  e\ 
egg  is  first  laid,  as  when  the  egg  is  deta 
shows  a  replica  of  the  leaf -surface  in  whu 
often  very  clearly  represented.  The  cole 
egg  is  pale  brown,  with  a  pink  tingle  ;  t. 
(Sich,  July  81st,  190G).  The  egg  forms 
'6dmm.  diameter  at  the  base,  and  -81  mm. 
surface  is  covered  with  cells  or  pits.  At 
pylar  depression,  from  the  edge  of  which 
wards,  and  between  which  are  six  well-d< 
pits  consists  of  three  large  cells  of  different 
smallest,  the  lowest  the  largest ;  similarly^  i 
the  most  shallow.  The  micropylar  cell  is 
six  smaller  cells.  The  sides  and  floors 
minutely  dotted,  also  the  border  of  the  I 
minate.  The  colour  of  the  egg  is  whiti 
changes  slightly,  and  becomes  soiuewhal 
(Gillmer). 

Habits  op  larva. — Some  eggs  laid  J 
Budafok,  hatched  June  20tb,  the  iarvte  wer< 
by  the  28th  the  number  was  reduced  to  five 
probably  llu}ne.r  vrispusy  and  kept  in  a  sunn 
reached  maturity,  the  first  pupating  on  J 
80th,  the  third  on  the  81st.  The  imagines 
9th-17th  of  the  same  year  (Nicholson), 
the  larvsB  leave  the  eggs  in  July  an 
third  moult,  feeding  up  again  in  spring 
about  the  middle  of  June,  although,  someti 
until  August,  e.ff»f  on  July  12th,  1905,  se'^ 
larvae  were  found  which  grew  rapidly  and  ] 
a  2  ,  on  August  18th,  1905.  In  the  middle 
Fassl  had  larvae  from  eggs  of  the  year,  still 
has  a  snail-like  crawl,  and  lives  on  the  un 
Uinnex  hydrolapat/uun,  from  which  it  first  i 
but,  as  it  gets  larger,  it  eats  little  holes  ri^ 
Locke  notes  {Soc.  Hnt.j  iii.,  pp.  12-18)  that,  a 
the  underside  of  leaves  of  liumc.v^  he  always  fo 
never  more  on  one  leaf,  and  that  these  always 
The  suggestion  underlying  this  assertion  is,  oi 
able  (Gillmer).  On  June  8th,  1906,  we  receiv 
of  Mr.  Gillmer,  larvae  which  were  variously  d 
nearly,  or  quite,  fullfed,  and,  at  rest,  looked  a 
drawn  into  the  prothorax  so  as  to  be,  on  tl 
invisible,  the  prolegs  are  of  a  rather  paler  tint 
of  the  venter,  and  the  still  paler  feet  are  pusl 
clasp  the  object  on  which  the  larva  rests.  The  b 
against  the  resting-surface,  and  the  reddish-bi 

*  In  confinement,  plants  of  Rvmex  hydrolapath 
aquaticus,  should  be  potted  up,  as  the  leaves  of  these  ] 
useless  as  food  after  one  or  two  days.  The  larvie  sboi 
tightly-fitting  breeding-cages,  as  they  escape  through  tl 
as  the  food  fails  (Gillmer). 
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of  fringe  round  the  edge  of  the  body.     Viewed  dorsally,  the  ground 
colour  is  of  a  bright  yellow-preen  tint,  with  a  slightly  darker  medio- 
dorsal  line  running  the  whole  length  of  the  body,  more  marked  on 
ttie  thoracic  segments.     The  skin  is  covered  with  a  large  number  of 
minute  whifcish  points,  giving  rise  to  what  appear  to  be  bulbous- tipped 
liairs,  whilst  a  large  number  of  longer  dark  hairs  arise  from   the 
skin-surface.     The  frontal  portion  of  the  body  is  much  thicker  than 
the  hinder,  rapidly  increasing  in  height  from  the  prothorax  to  the  1st 
a.nd  2Dd  abdominal  segments,  then  slowly  decreasing  its  height  until 
the  anal  segment   makes  a  somewhat  flattened,  rounded  projection 
compared  with  the  preceding  segment.      The  segmental  incisions  are 
-very  well  exhibited.     Viewed  laterally,  the  rapid  rise  from  the  front 
to  the  2nd  abdominal,  dorsally,  is  very  conspicuous,  as  also  the  slow 
fall  from  the  2nd  abdominal  to  the  anal  segment.      The  spiracles  are 
conspicuous,  of  pale  yellow  or  orange  tint,  inclining  to  flesh  colour  in 
those  of  the  7th  and  8th  abdominal  segments,  the  rims  darker,  the  inner 
part  much  paler,  the  larva  expanding  noticeably  when  respiration  is  active ; 
the  prothoracic  spiracle  is  placed  well  back  in  the  incision  between  the 
prothorax  and  mesothorax ;  all  the  other  spiracles  placed  well  up  on  the 
segments  and   rather  towards  the   front   of   the  segments.      When 
crawling,  the  larva  has  a  very  different  appearance ;   its  small  pale 
bone- coloured  head   is  protruded  tortoise-like,  but  never  quite  clear 
of  the  overhanging  prothorax,  into  which  it  retracts  its  head  at  the 
least  disturbance ;    the  prothorax  is,  even  now,  the  most  prominent 
frontal  part,  and  there  is  very  little  difference  in  the  appearance  of  the 
thickness  of  the  segments,  the  body  being  elongated  in  such  a  manner 
as  to  lose  the  extra  thickness  observable  at  the  1st  and  2nd  abdominal 
segments  when  at  rest,  and  to  be  of  almost  uniform  thickness  from 
the  prothoracic  to  the  8th  abdominal,  thus  gaining  a  certain  cylindrical 
appearance  not  to  be  observed  at  any  other  time.    The  prothorax  exhibits 
a  considerable  depression  dorsally,  tending  to  a  flattening  of  the  seg- 
ment, and  thus  making  the  anterior  and  posterior  parts  of  the  body  some- 
-what   alike.      The  colouring  appears   to  be    entirely    beneath    the 
skin,  and  due  to  the  contents,   the  segmental  incisions  giving  the 
appearance  of  a  series  of  curves  coming  from  side  to  side  and  directed 
forwards ;  the  last  effective  incision  is  that  between  the  6th  and  7th 
abdominal  segments,  the  7th,  8th,  9th  and  10th  abdominal  segments 
being  almost  welded  together,  the  incisions  very  indistinct,  and  the 
lOth  segment  considerably  flattened.      In  crawling,  too,  there  is  a 
very  distinct  subspiracular  flange,  formed  of  a  rather  deep  longitu- 
dinal depression  between  two  outstanding  upper  and  lower  elements, 
the  latter  of  which,  on  either  side,  flattens  out  against  the  resting- 
surface,  hiding  the  prolegs  and  true  legs  when  the  larva  comes  to  rest. 
It  has  a  slow  slug-like  crawl,  the  venter  kept  very  flat  against  the  surface, 
moving  very  slowly,  stretching  out  its  head  in  an  enquiring  way  when  in 
doubt,  and  then  showing  up  its  black  ocelli,  the  mouth-parts,  which  are 
tinged  with  dark  brown,  and  the  true  legs  of  a  pale  bone  colour,  with  the 
terminal  hooks  brown ;  at  such  times  the  1st,  2nd,  and  3rd  abdominal 
segments,  as  well  as  the  thoracic,  can  be  held  almost  at  right  angles  to 
the  rest  of  the  body.  Just  above  the  spiracles,  when  the  larva  is  crawling, 
there  is  a  depression  on  the  2nd-6th  abdominal  segments,  which  tends  to 
give  a  still  more  marked  appearance  of  uniform  diameter  to  the  larva 
(Tutt).  0(  fiveof  these  JarvfiB  sent  to  Chapman,  he  writes  (June  9  tb,  1906): 
«  The  larvffi  are  more  markedly  <  limaciform  *  than  those  ol  any  other 
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Lyc8Bnid  yet  examined,    differing    i 

llumicia  phlaeas  and  Heodes  x'irfjanretk 

other).     The  slug-like  aspect  comes  \ 

place,  there  are  no  dorsal  ridges  or  fl^ 

earlier  instars,  the  whole   dorsum    b^ 

margins  all  round.   Secondly,  fcbe  niai 

£anges)  are  closely  applied  to  the  sur/a 

upper  surface  looks  very  flat,  more  so  th 

20mm.  long,  the  width  is  6m m.,  and  iH 

colour  is  very  uniform,  a  vivid  green. 

the  oblique  lines  can  sometimes  be  suppi 

yellower-green  shadings  are  apparently  I 

the  semitransparency  of  the  larva    gen 

aspect.     The  minute  hairs,  which   are  ^ 

without  a  lens,  and  the  more  conspicuoui 

only  accentuate  the  slug  resemblance,  gh 

the  slug  idea  is  well-suggested.    Further,  i 

to  glide  forwards  slug- fashion,  and  it  is  c 

the  slight  vermiform   (or  caterpillar)  mo' 

segments  can  be  detected.     The  larva,  hoi 

not  as  a  slug,  but  as  an  emerald  with  a  de 

caterpillar,  is  really  beautiful.     The  fuJigi 

begun  to  get  dull  and  shrunk  for  pupation 

subcutaneous  transparency,  that  makes  &ny 

the  slight  variation  of  tints  it  possesses  &lmos 

really  misleading."   According  to  Newman,  the 

was  '*  fuUfed  in  June,  and  then  lav  Q&t  on  a  c 

from  place  to  place,  and,  when  it  did  so.  gliding 

the  legs  and  claspers  being  entirely  concealed. "  ' 

extremely  small,  and  can  be  completely  wifchdra 

The  body  has  the  dorsal  surface  convex,  the  vei 

divisions  of  the  segments  are  distinotly  marked 

of  each  slightly  overlapping  the  anterior  margin 

entire  caterpillar  having  very  much  the  appearani 

sides  are  slightly  dilated ;  the  legs  and  claspers 

approximate  pairs,  nearly  in  a  medioventral  line. 

scarcely  distinguishable  from  that  of  the  dock 

obscure  mediodorsal  stripe,  slightly  darker  than 

probability  due  to  the  presence  of  food  in  the 

Of  the  larval  habits,  Sich  notes  (in  lift.) :   "  Newn 

when  he  likened  this  larva  to  the  marine  animal  ki 

these  creatures  sit  tightly  pressed  to  the  rocks,  &l 

seen  of  them  but  their  backs,  divided  into  so  many  s 

just  what  the  observer  sees  when  looking  at  the  Im 

they  sit  closely  pressed  against  the  surface  of  the 

hydrolapathuw.     If  irritated,  tbe  larva  presses  the  Iat< 

is  usually  the  lowest  (or  basal)  portion  of  the  Jar 

tightly  against  tbe  leaf  at  the  point  irritated.    U  i 

continued,  the  larva  finally  crawlg  quietlj  away,  neve 

make  any  counter  attack.     As  the  larva  is  able  to  n 

claspers  without  disturbing  the  dorsum,  it  seems  rathe 

than  to  walk.      As  a  matter  of  fact,  it  takes  very  sbo 

continuous  motion,  and,  as  all  the  under-parts  are  \ 

movement  does  not   affect  any  usually  visible  part 
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unTess  it  is  travelling  at  an  unusual  speed.      It  can  move  backwards 
^itb  the  greatest  ease,  but  does  not  seem  capable  of  making  any  very 
sharp  turn.         "When  walking  on  a  smooth  surface,  such  as  glass,  the 
larvA  always     spins  a  silken   thread  by  means  of  which  it  hangs  if 
necessary.       When  gliding  alonq;,  the  larva  will  occasionally  raise  up 
^[yQ  thorax,  wbien  the  very  small  head  and  thoracic  legs  become  visible. 
\Vben  passing  a  pellet,  it  usually  raises  the  anal  segments  so  that  the 
Aoal  claspex-s  and  the  prolegs  of  the  6th  abdominal  segment  come  into 
vie^-     Iq  t^be  first  stadium,   the  larvae  live  on  the  underside  of  the 
leaves,   wh^re    they    eat   out    small  patches,    consuming    the   lower 
ciiticl©   anci     the  parenchyma,   but  leaving  the  upper  cuticle  entire. 
•Tbey  *^®    'very  inactive,  and  are  also  very  inconspicuous  on  account 
^f   their   ficktness,  pale  colour,  and  translucent  aspect.      In  the  third 
stadi*^^  ttiey  begin  to  eat  holes  right  through  the  leaves,  and,  in  the 
last  stadixxrii,   they  make  large  holes,  frequently  near  the  midrib,  but 
.  vjQUgt  ttiey  consume  the  smaller  veins  of  the  leaf  the  large  lateral 
^Qixis  usually  stop  them,  and  often  form  the  margin  of  a  hole.     They 
feed,  i^  ttio  gentlest  manner,  keeping  the  edge  of  the  prothorax  always 
lose  to  tlic3  leaf-edge,  never  stretching  out  the  head  and  prothorax  as 
^oi^®  larvtB    do  when   feeding.       Consequently,  even   when   actively 
®    ^aged    in  a  meal,    they  never  exhibit  more  of  the  head  than  the 
^    r^tbparts,  the  rest  being  hidden  under  the  prothorax.      The  spaces 
V^Y^ere  they   have  fe<l  never  show  any  bold  curves,  but  the  edges  all 
Qvind  appear  as  if  nibbled  out.     These  notes  were  made  on  fullgrown 
Ifttvce  received  on  June  7th,  1906,  but, on  July  30th,  1906,  eggs  and  quite 
g^vly-^atched  larva9  were  received  from  Mr.  Gillmer.    Some  of  these 
vjg,ng©d  into  the  second  instar  on  August  4th,  and  four  days  later  they 
-vvcre  again  resting  on  silken  platforms  ;   they  assumed  the  third  instar 
on  August  10th.     They  did  not  consume  the  cast  skins.     They  fed 
vif^orously  for  three  days,  and  then  changed  from  pale  ochreous-yellow 
to^rown,  feeding  little.     On  the  14th  they  were  reddish-brown,  and 
they  left  the  leaves  and  wandered  about  their  glass  cage.    These  larva 
xvere  fed  entirely  on   Bumej-  ohtusifoUus.     They  ate   no  more  after 
August  14th,  and  remained  quiescent,  though  from  time  to  time  they 
changed  their  position.     It  seems,  therefore,  evident  that  this  species 
hybernates  in  the  third  instar  (Sich).      Chapman  notes  that  some 
larvsB  in  their  third  stadium  ceased  feeding  on  August  15th,  1906, 
and  afterwards,  though  they  moved  occasionally,  took  no  more  food, 
becoming  however,  quite  red-brown  in  tint;  a  silken  pad  is  then  spun  on 
which  the  larva  rests.    One  larva  was  observed  sometimes  to  leave  this 
pad,  wandering  for   a  day  or   two,  but  returning   thereto,  and,  on 
September  11th,  it  seemed  to  have  settled  down  on  it  for  hybernation. 
Larva. — First    instar:    The    newly-hatched    larva   is    yellowish- 
white  (bone-white)  before  feeding,  l-5mm.-2mm.  long.     The  dorsum 
has    on   each  segment  the  two   pairs  of    trapezoidal  hairs   (i   and 
ii),  rather  long  and  curved  backwards.      There  are  also  two  rows  of 
dark   lateral  tubercular  dots,  and  three  pale  marginal  hairs  on  each 
segnaent.      The  head    is    small,  light   brown,    and   retractile   (Gill- 
mer).     About   8mm.    long,    a    little    longer  or   shorter,    according 
to  attitude;  broad  and  short,  more  slender  behind,  when  the  head  is 
retracted  (as  it  usually  is)  into  prothorax,  the  front,  though  rounded,  is 
especially  broad  and  transverse,  the  front  margin  of  mesothorax  being 
nearly  as  wide  as  any  other  portion  of  the  lar\'a  ;    it  dwindles  again 
a  lifctJe,  till  it  rounds  off  on  the  9th  and  10th  abdominal  segments. 
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It  has,  in  this  staple,  a  dorsal    ridp^e    on 
i  and  ii),  and  lateral  slopes.      Its  colour 
has  eaten  anything.     The  prot borax   ca 
six  (three  on  each  side)  are  on    tlie  plat 
each  side,  two  at  the  margin    on    eacli    s 
("  margin  "  in  a  Lycsenid   sense,  ?'.^.,    pai 
thorax).     Below  the  marginal    hairs   on 
The  hairs  are  0*2mm.  (lateral -marg^fnai^ 
long,  finely  spiculated,  as  are  all  the  other 
and  lst-6th  abdominal  segments   carry,  oi 
long  spiculated  hairs,  upstanding*  as  a    er 
each  hair  forming  quite  a  quadrant ;  they  are 
segments;  that  on  i  on  the  forward  segments, 
is  about  0'8mm  ;  ii  is  more  slender,  and  is  hi 
and  about  0*5mm.  long.     Each  hair  has  a  di 
very  close  together,  especially  i  and  ii  on  the  si 
across  the  dorsum  are  rather  wider  apart  on  the 
(on  marginal  flange)  are — four  on  each  thoracj 
three  on  each  abdominal  down  to  7th,   the 
say  two  each,  but  the  division  is  not  very  evl 
marginal,  and  three  larger,  hairs  higher  up. 
about  0*2mm.  long ;  the  upper  ones,  on  the  lOtl 
0'6mm.     The  dorsal  tubercles  of  the  7th  and 
continued  as  in  preceding  segments,  with  ii  near 
abdominal  the  two  tubercles  i  are  much  wider  a| 
lete.     There  arc  a  pair  of  large  lenticies  close  i 
apparently  of  the  10th,  but  probably  the  9fcb,  abdori 
the  lateral  flange  are,  on  the  thoracic  segments,  t\i 
level,  and  on  the  abdominal  segments  one,  about  hi 
and  prolegs;  a  little  above  this,  on  theSrdf  4th,  5th, 
is  a  large  lenticle.  The  true  legs  are  quite  pale  and  cc 
of  the  larva.    There  are  two  fine  hairs  at  the  base  c 
consist  of  eighteen  or  nineteen  hooks  in  a  circie,  hn 
length  equal  to  about  three  hooks.  Theciaspers  havec 
nine  hooks,  and  an  inner  set  of  four.     There  are  si 
near  the  anal  claspers.  but  above  and  behind  each,  near 
rather  larger,  about  O'OSmm.  long,  of  curious  spicuJat 
the  ends  they  swell  a  little  and  give  off  a  number  o 
the  last  half  of  the  hair  looks  like  one  of  the  com 
Vanessid  larva.     The  anal  margin  has  a  fringe  of  vi 
probably  really  skin-points;  behindanus,  and  above  it,  t(i 
covered  with  rather  large  skin-spicules,  or  skin-points,  i 
long.     The  general  surface  has  extremely  minute  roam 
so  small  and  far  apart  that  they  are  like  points  of  meetii 
formed  of  fine  lines  that  connect  each  with  its  nei^; 
structures  existing  on  the  "  slopes "  are  exceedingly  dii 
out  clearly.     On  the  2nd  and  8rd  thoracic  segments  th 
lower  than  halfway  up,  at  anterior  border,  two  extremely 
one  above  the  other ;  behind  these,  rather  in  front  ot  the 
segment,  is  a  special  hair  structure,  with  another  simiiar 
between  it  and  ii.     Each  is  a  little  globular  hair,  hai^ly 
thick,  covered  apparently  with  fine  spiculation,  seated  on 
or  hair-base,  large,  that  is,  in  proportion  to  the  length  of  ti 
more  (but  still  large)  in  accord  with  its  thickness.    Thefi 
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about  O'OlSmm.    in*  length  ;    the   minute    hairs  in   front  perhaps 
O-OOimm.     The  structure  of  these  globular  hairs  shows  them  to  be  the 
first  stage  of  the  afterwards  larger  crop  of  fir-cone  hairs  that  arf,,  again, 
the  same  as  the  trumpet- hairs  of  the  pupa.    On  the  1st  abdominal  seg- 
ment, these  same  two  round  hairs  occur,  quite  in  front  of  the  spiracular 
zone.      There  is   a  minute  globe-hair  behind  spiracle,  and  another, 
microscopic,  hair,  midway  between  the  spiracle  and  lower  globe-hair; 
"well  in  front  of  the  globe-hairs,  and  midway  between  them,  is  a  large 
lenticle.      In  this  note,  so  far,  I  am  in  fear  I  have  placed  the  upper 
globe-hair  in  front  of  one  segment,  instead  of  to  the  posterior  border  of 
the  preceding.     At  any  rate,  on  the  following  abdominal  segments,  on 
which  there  is  an  additional  globe-hair  in  front  of  i,  the  following  is 
the  arrangement:  Dividing  the  space  between  ii  and  the  marginal  hairs 
into  five  equal  parts,  the  spiracle  is  one  of  these  above  margin,  a  large 
lenticle,  two  above  spiracle,  i.e.,  halfway  between  i,  ii  and  spiracle. 
Iq  front,  and  a  little  below  i,  is  a  globe-hair,  rather  longer  in  outline 
than  the  others,  with  a  minute  hair  at  front  margin  of  segment;  just 
below  it,  behind  lenticle,  is  another  globe-hair,  which  is,  I  think,  the 
upper  one  that  I  described  (erroneously?)  as  at  front  of  segment  on 
forward  segments.     Another,  really  towards  front  of  segment,  is  half- 
way between  spiracle  and  larger  lenticle ;   a  very  minute  hair-point 
(iii  ?)   between  this  and  spiracle;  a  globe-hair  behind  spiracle.     The 
dorsal  globe-hair  and  the  large  lenticle  fail  on  the  7th,  8th,  and  9th 
abdominal  segments,  the  other  structures  are  much  the  same;  there  ap- 
pear to  be  no  globe-hairs  on  the  10th  abdominal  segment.    Second  instar 
^f  uUgrown)  :  Length  5mm.     Prothoracic  plate,  a  very  small  horseshoe- 
shaped  depression  ;   general  skin-surface  covered  with  minute  circular 
points  ;    green,  with  yellow  (deeply  buried}  line  under  dorsal  ridges,  and 
a  similar  one  just  outside  it,   that  is,  however,  a  little  oblique  on  each 
segment.     Dorsal  groove  darker ;  dorsal  ridges  still  entitled  to  be  so 
called  ;  each  segment  has,  laterally,  five  deep  depressions,  most  marked 
on  metathorax.      Lenticles  nearly  colourless;   a  nearly  mediodorsal 
one  on  front  abdominal  segments.    Hairs  short,  pale,  with  dark  spot  at 
origin,  and  darker  tips ;  those  on  i  and  ii  larger,  as  well  as  the  four 
marginal.     Third  imtar  (f ullgrown,  August  16th,  1906) :  5mm.  long,  a 
little  brownish -tinted,  with  brown  dorsal  ridges,  accentuated  by  brownish 
hairs ;  a  day  or  two  ago  it  was  more  brightly  and  uniformly  green,  it  is 
probably   nearing   hybemating   stage.      The   dorsal  ridges  are  very 
rounded,  and  are  ridges  morphologically  rather  than  actually,  but  the 
larva  is  still  of  fair  thickness ;  the  larva  itself  is  fairly  arched  from  one 
lateral  flange  to  the  other,  but,  on  an  end  view,  the  longer  hairs  on  the 
lateral  flange  and  dorsal  ridge  give  the  appearance  of  very  flat  slopes 
and  angular  dorsal  and  lateral  ridges.     The  hairs  on  the  slopes  are 
also  numerous,  shorter  than  the  dorsal  ones,  but,  like  them,  brown- 
tmted  and  spiculate;  from  dorsal  line  to  spiracle  on  either  side  of  an 
abdominal   segment,    there  are  about   80  hairs,  15  or  20  to  lateral 
flange,   more   or   less,   according   to   how   many  we  count   of   those 
on     the    flange    itself.      The    spiracles    are    small,    brown,    raised, 
thimble-like  projections.      The  prothoracic  plate  is  in  a  deep  hollow, 
diamond -shaped,  the  posterior  ray  very  long  and  narrow,  the  width 
about  J  that  of  segment.     The  larva  is  of  fairly  uniform  width  from 
end  to  end,  apart  from  rounded  ends,  i.e.,  it  has  so  far,  none  of  the 
slug-hke  narrowing  from  thorax  backwards,  that  marks  the  fuUgrown 
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larva.  No  lenticles  clearly  made  out.  Same  larva  (Sep 
1906) :  Since  August  15th,  the  larva  haR  been  moving  occs 
never  eating ;  it  has  got  very  much  darker,  quite  red-browi 
underlying  green  discoverable  ;  length  4-5min. ;  one  sees  n( 
(trumpet- hairs),  but  the  larva  was  not  killed  and  mounted ; 
pad  of  silk,  to  which  it  returns  after  wandering  for  a  day  or 
it  has  twice  done  so,  and  is  on  the  pad  now.  This  is,  no  do 
suitable  place  for  hybernating  within  its  reach,  but  doi 
it ;  it  is  on  the  lid  of  a  tin  box  (Chapman).  Final  (/  / 
(June  9th,  1906) :  The  smallest  larva  in  this  instar  is  11 
8'4mm.  wide  at  1st  abdominal,  and  nearly  dmm.  high,  of  w 
below  the  lateral  flange.  The  head  is  green,  fain  tly  tinted  Wi 
eye-spots  very  black,  and  jaw  and  margin  of  iabruin  browr 
of  the  body  is  a  fresh  bright  green,  modified  by  the  transp 
tissues,  and  the  surface-covering  of  white  points  and  ochr 
brownish)  hairs.  The  white  points  are  about  80,  and  the  ha 
to  a  square  millimetre  of  surface  on  the  dorsum ;  the  hai 
brownish -ochreous,  darker  at  their  extremities,  and  rough 
spiculated,  about  0'8mm.  on  the  lateral  Mange  where  ih< 
on  the  dorsum,  not  half  that  length.  The  white  points  are  ap 
globes,  attached  to  the  skin  by  a  small  portion  of  their 
pedicel),  and  with  a  roughened  (hardly  spiculated)  surface- 
an  extremely  minute  spiculation.  They  remind  one  a  g 
the  ova  of  Micropteryx,  The  skin -surface  is  closely  se 
minute  raised  (uncoloured)  points.  The  dorsal  ridges  are 
by  a  few  longer  hairs  on  the  posteiijr  margins  of  the  segn 
prothorax  carries  a  plate,  which  is  very  long  from  back  to 
extremely  narrow,  widest  in  middle,  going  to  a  point  at  froi 
it  is  about  1mm.  long,  0-6mm.  wide,  faintly  ochreous,  wil 
green  suture ;  the  posterior  branches  carry  several  lenticles. 
also  occur  elsewhere,  but  very  sparsely,  except  on  the  don 
segment,  in  the  neighbourhood  of  a  depression  that  is  n 
and  part  of  a  subsegmental  incision  dividing  the  segments  i 
smaller  front  and  large  back  subsegment.  The  lenticles  b< 
numerous  posteriorly,  and  the  9th  and  10th  abdominal  segi 
plate  ?)  are  well  supplied  with  them.  The  prolegs  have  the  u 
white  extensile  pad  and  two  hook-bearing  pads;  each  of  the? 
to  20  hooks,  in  two  rows,  so  far  irregularly  placed  that  evei 
fourth  row  might  be  imagined;  there  are  also  14  or  15  sma 
outside  margin.  The  anal  claspers  have  the  same  structure,  wi 
on  forward  outer  pad,  20  to  25  on  posterior  inner.  The  teeth 
are  very  long  and  sharp.  The  true  legs  are  green,  except  last  jo 
tinted,  and  claw  dark.  The  undersurfaceis  pale  (white or  colourJ 
that  the  deeper-lying  green  shines  through,  and  plicated,  and  c 
white  points  and  hairs  as  freely  as  the  uppersurface.  This  larv 
width  from  mesothorax,  with  very  little  narrowing,  to  the  7fch 
segment,  and  in  so  far  is  less  slug-like  than  the  nicely  ta] 
grown  larva.  The  prothorax  has  the  plate  in  a  pit,  which,  o 
diamond- shape,  gives  a  deep  longitudinal  sulcus,  and,  from 
angles,  a  sulcus,  reaching  outward  and  backward  to  above  fcl 
marks  out  a  swollen  lappet  on  each  side  of  the  plate ;  a  le 
sulcus  reaches  forward  from  the  spiracle  ;  this  one  is  contii 
the  upper  sulcus,  marking  off  the  lateral  flange  from  the  "s 
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is  ratYier  marked  all  round  in  this  larva.    In  most  points  of  view,  this 
fl.a.i:ig;e  looks  paler  than  the  rest  of  the  larva,  merely,  however,  because 
its  marginal  character  prevents  it  havinj?  a  background  of  the  internal 
viscera,  of  the  larva.    The  prothoracic  spiracle  is  in  the  sulcus,  the  others 
a-Te   Tvell  above  it,  that  of  the  7th  abdominal  a  little  more  dorsal  than 
tine  otbers,  but  the  7th  and  8th  are  not  at  all  markedly  dorsal  as  in  some 
Liyctenid  larvae.     The  7th  and  8th  abdominal  spiracles  are  largest, 
forming  light  brown  rings,  the  largest  about  0-08mm.  in  diameter. 
Xn    a    dorsal  view,   the  margin   (flange)   is   fairly   continuous,   each 
segment    only    a    little    rounded,    and   incisions   narrow.      On   the 
d^orsuin  (side  view)  each  segment  is  similarly,  only  slightly,  rounded, 
g^iving  a  fairly  continuous  dorsal  line,  highest  at  the  8rd  thoracic 
or  1st  abdominal,  and  fairly  level  to  the  6th  and  7th  abdominals,  falling 
in  this  length  very  little.    Nearly  f^dhJrown :  A  last  stage  larva,  nearly 
iuUfed,  is  20mm.  long,  widest  at  the  2nd  abdominal  segment,  6mm., 
narrowing  thence  pretty  regularly  in  each  direction ;  8*6mm.  across  at 
posterior  border  of  prothorax,  and  the  same  at  the  middle  of  the  8th  ab- 
dominal.   An  examination  of  this  larva  raises  a  doubt,  or  more  than  a 
doubt,  as  to  whether  the  smaller  larva  just  described  is  not  in  same  instar 
as  this  one,  the  close  setting  of  hairs  and  white  points  making  it  practically 
i^possi  ble  that  it  can  grow  and  separate  these  as  in  this  specimen,  and  yeb 
^ftve  room  for  another  moult.     This  one  has  only  about  18  or  20  whitQ 
Points  to  a  square  millimetre,  and  they  are  much  more  easily  seen,  each  a. 
^'^^ll    gflobe,  covered  with  a  very  close  setting  of  sharp  points,  which, 
^©Vertheless,    have  a  soft  curved  look.       No  trace  of  dorsal  glands* 
£i/s  lar^e  larva  has  quite  got  rid  of  the  sulcus  above  the  lateral  flange  ; 
I  .^  surface  is  smoothly  continuous  across  dorsum,  and  there  is  only  the 
;•  ^l^htest  convexity  to  each  segment,  either  along  the  dorsal  or  lateral 
*^e  (Chaprtiao)"      Final  instar  (fullgrown)  :    Length  at  rest  21mni., 
^'^^tj^t retched   25mm.,    width   6-6mm.,    height    5mm.      Colour,   pale 
^!^'lo  wish -green,  dorsal  vessel  and  lateral  flange  darker.      Spiracles 
^^^1:1 1  brown,  ringed  with  dark  brown.     Pit  on  prothorax  grey,  central 
litio     of     pit   bluish-grey.      Head   pearly-grey.     Ocelli   black.      Jawg 
bj^own  Tvith  a  pink  tinge.     Thoracic  legs  grey,  tipped  with  a  brown 
hc>ok-       Ventral  and  anal  claspers  pale  green.     The  venter  is  blue- 
gl*e5y»  and  unspotted,  contrasting  strongly  with  the  green  colour  of  the 
re«^ti  of  the  larva.     The  whole  surface  of  the  larva,  except  the  venter, 
•    "  -t^hLickly  sprinkled  with  white  dots,  and  is,  besides,  covered  with  very 
»^^^rt   down,  mostly  whitish,  but  brown  on  the  thorax,  especially  on 
. ,  prothorax  and  round  the  edge  of  the  flange,  where  it  assumes  an 

1   _30st  red  tinge.     This  gives  the  larva  a  soft  velvet-like  appearance. 
^^  -teral  view :  The  head  is  exceedingly  small,  and  capable  of  being 
^^\xe\y  withdrawn  into  the  prothorax,  which  hangs  over  it  like  the 
^^   res  of  a  thatched  roof.     The  lateral  flange  is  very  heavy,  and  is  con- 
^^^  vious  all  round  the  larva.     Thus  the  dorsum  of  the  larva  combined 
^^?|.ti  the  flange  forms,  as  it  were,  a  complete  roof,  its  eaves  being 
TVt»ed  by  the  overhanging  prothorax,  the  anal  flap,  and  the  lateral 
fl^atige.     When  at  rest  the  head,  legs,  ventral  and  anal  claspers,  are 
vjgolutely  hidden  under  the  roof,  for  its  eaves  come  closely  down 
to  the  surface  on  which  the  larva  lies.     The  incisions  of  the  segments, 
between  the  metathorax  and  1st  abdominal  segment,  and  between  the 
other  abdominal  segments,  up  to  the  7th,  are  well  marked  on  the  dorsum, 
but  those  of  the  thorax,  and  the  8th,  9th,  and  10th  abdotninal  seg- 
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ments  are  very  ill-defined.  Subsegmental  divisions  are  not  visible 
unless  indicated  by  a  line,  sometimes  noticeable  on  the  subdoTS&l  atei, 
which  divides  the  segment  into  two  portions.  In  certain  lights  this 
larva  has  a  most  singular  aspect;  it  appears  exactly  as  though  sn 
ordinary-shaped  cylindrical  larva,  with  two  pale  oblique  stripes  in  tbe 
subdorsal  area  of  the  well-marked  abdominal  segments,  has  crawled 
into  a  translucent  velvety  envelope,  the  envelope  being  morevisMe 
at  its  lateral  expansion,  where  the  larva  did  not  quite  fill  it  out 
Ventral  view  :  It  is  only  when  the  larva  is  turned  over  on  its  back 
that  the  head  and  legs  can  be  properly  seen.  The  first  thing  to  striki 
the  eye  is  the  leaden  colour  of  the  venter  itself,  as  seen  between  th< 
legs  and  the  claspers.  The  head  is  exceedingly  small,  being  only  aW 
2ram.  wide,  and  almost  entirely  enveloped  by  the  prothorax,  whic 
surrounds  it  like  a  very  much  inflated  pneumatic  tyre.  The  head 
notched  on  the  crown,  but  not  deeply,  the  clypeus  distinct,  and  t 
epistoma  large.  Antennae  rather  large,  ocelli  very  conspicuous  in 
their  blackness,  the  rest  of  the  head  being  pearly-grey,  the  epista 
is,  however,  browner  grey  and  the  jaws  light  brown.  The  heac 
smooth  except  a  few  hairs  below  the  mouth.  Below  tbe  bead  i 
pale  ochreous  spot,  possibly  an  indication  of  the  chin -gland, 
skin,  where  the  head  joins  the  body,  is  blue-green.  The  part  ol 
prothorax  in  which  the  head  is  sunk  has  no  long  hairs,  but  is  cov 
with  a  short  pile.  Thoracic  legs  very  short  and  set  up  on  1 
cushions.  The  1st  and  2nd  abdominal  segments  have  anterior^] 
deep  pits,  one  on  either  side  of  the  medio  ventral  line,  and  postei 
two  deep  transverse  furrows.  The  ventral  claspers  are  also  shot\ 
placed  on  cushions,  bat  these  are  not  so  large  as  those  of  the  th 
legs.  On  the  7th  abdominal  segment  are  two  pits  posteriorly, 
dark  triangle  on  the  8th  abdominal ;  the  9th  is  divided  by  i 
medioventral  band  with  a  fine  white  line  of  mascle  on  elth 
anteriorly,  the  10th  carries  the  anal  claspers,  which,  as  before 
are  quite  hidden  by  the  heavy  dorsal  flap  (Sich). 

FooDPLANTS. — Rnmex  hydrolapatJmm,  R,  nbtusifoliiisi  (Si< 
samfuineus,  li.  aqnaticns  (Gillmer),  7  li  urn  ex  crispn^  (Nicholson), 
acetnsa  (Wocke),  Pob/t/nnum  hutorta  (Heyne).]  Some  iarvse,  in 
stadium,  came  to  hand  on  June  9th,  1906.  These  fed  up  fai 
on  Rnmex  hydrolapathum  and  R.  obtusifolius.  I  certainly  bell 
preferred  the  former,  but  would  eat  the  latter  when  the  foi 
stale.  They  would  not  touch  the  leaves  of  liumex  acetosa  wi 
I  also  sometimes  supplied  them  (Sich). 

Pupation. — The  first  of  the  larvae  noticed  above  spai 
pupation  June  16th,  1906.  A  day  previously  I  had  noticed  t 
no  longer  feeding,  and  I  placed  it  in  a  cag^e  with  earth 
leaf  of  dock,  and  a  piece  of  pasteboard  bent  at  rieht-« 
turned  over  at  the  top.  The  whole  of  it  was  covered  wili 
after  wandering  about  for  some  time,  the  larva  finally  settld 
the  muslin  cover,  and  spun  its  platform  and  eirdl  i 
rested  till  the  afternoon  of  June  18th,  when,  by  6  SO  ^* 
changed  to  a  pupa.  After  spinning  up,  the  larva  los  ^ 
flatness,  becoming  more  cylindrical,  but,  with  the  exee  ^^  I 
slightly  darker,  it  does  not  change  from  its  lively  rrre  ^  ■ 
seems  to  suggest  that,  in  freedom,  pupation  nsuallv  t^  ^ 
leaves  of  the  foodplant.     The  girdle  is  composed,  of      vT^^J 
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and  tlien  are  not  joined    together  as  one.     They  pass  over  the  centre 
o€    ttie   metatborax  of  the  larva  obliquely  down  the  side  of  the  first 
a.'k>cLoiiQinal,  and  are  fastened  below  the  second  abdominal  segment. 
Xxi     tlie   pupa  the  girdle  passes   between  the  first   and  second   ab- 
dominal   segments.        A    second    larva,   treated   in   the  same   way, 
^I'So  chose  the  muslin  cover  to  spin  on,  and  was  fixed  up  by  5  p.m. 
on    June  20th,  becoming  a  pupa  between  8  p.m.  and  4  p.m.  on  June 
t21st.      On  June  30th,  at  9.45  a.m.,  I  saw  that  the  first  mentioned 
'[>vipa  had  yielded  a  female  imago  which  had  evidently  just  emerged. 
Sbe   crawled  a  little  way  from  the  pupa-case  along  the  muslin,  and 
tlien  remained  quite  still.     The  wings,  which  had  just  commenced  to 
expand  when  i  first  saw  her,  had  reached  their  full  size  in  eight 
minutes,  though  they  were  then  still  limp.      The  pupal  stage  thus 
lasted  nearly  twelve  days.     The  second  pupa  remained  in  that  stage 
for   fourteen  days,  and  the  imago,  also  a  female,  emerged  between 
6  p.m.  and  9  p.m.  on  July  5th.     This  appears  rather  a  late  hour  for 
a  day-flying  species  to  emerge  (Sich).     Two  pupce  examined:  One  ia 
loose,  the  other  has  formed  a  puparium  from  a  portion  of  a  leaf,  noinr 
Bomewhat  shrivelled.     It  enfolds  the  ventral  area,  and  a  portion  of  the 
dorsal,  on  one  side  only.     A  silk  net,  or  loose  pad,  has  been  spun  on. 
^^e   leaf,    and   tbis  forms  the  attachment   for  tbe   anal   armature, 
^^mposed  of  numerous,  short  mushroom-topped  bristles,  set  at  varied 
aogJes-      The  anal  end,  which  is  comparatively  smooth,  has  a  broken 
^^tig  of  these  hairs  surrounding  a  smooth  depressed  area;  they  occupy 
^^6  extreme  end  of  the  anal  segment,  which  has  a  ventral  aspect,  and 
^^Q  continued  along  the  sides  of  the  ventral  portions  of  the  8th  and  9tl:i 
^OcJQjxiinal  segments,  but  are  absent  from  the  medioventral  area  of  th^ 
^h    abdominal  segment.     The  anal  slit  and  sexual  organs  are  verv 
^^^cure.      I  fancy,  from  the  traces  one  can  make  out  of  the  latter,  that 
^^e  smaller  loose  pupa  that  I  am  now  examining  is  a  male.     Witlx 
^^^ard  to  the  puparium,  some  silk  has  been  used  to  draw  the  leaf  to 
^l^Q    sides    of  tbe   pupa  and   curl   it  upwards,  making  a  saucer-lil^^ 
^Ollow^  for  the  ventral  area  to  occupy,  no  doubt  the  curling  has  beet^ 
aomev^bat  exaggerated  by  subsequent  drying.     Some  of  the  threads 
vised,  have  been  caught  under  the  rays  of  the  star-like  processes  (hair^ 
d^^-elopments),  on   the  lateral  area,  and   are  not,  so   far  as  I   can 
^^^er tain,  continued  across  the  dorsal  area,  but  are  doubled  back  and 
^^ attached  to  the  leaf.     Others  are  continued  and  join  up  to  form  a 
K£i»xid  or  girth ;  there  is  also  a  single  thread  which  crosses  separately  to 
tVi.^  main  girth.     Neither  of  these  supports  lies  in  the  dorsal  groove  or 
^\st,    the  main  and  upper  one  crossing  at  the  middle  of  the  2nd 
^'^jdoniinal  segment,  and  the  single  thread  at  the  junction  of  the  8rd 
^      d   4  th    abdominal    segments,    the  waist,  as    usual,  being  at   the 
^^^ction  of  the  metatborax  with  the  1st  abdominal.     So  far  as  this 
^^^fticular  pupa  is  concerned,  the  position  seems  to  be  that  the  cocoon- 
^^king  habit  of  its  ancestors  is  represented  by  the  few  silk  threads 
^ed,  and  that  a  definite  girdle  has  not  yet  been  fully  evolved.      The 
^tipa  spun  up  is,  judging  by  its  size,  likely  to  be  a  female,  the  loose 
one,  as  already  mentioned,  a  male  (Bacot).      The  larvaa  spin  up  with 
^\ye  bead  downwards,  and,  in  this  position,  with  a  silken  band  round  the 
^niddle  of  the  body,  change  to  pupae,  those  I  had  from  July  24th-8l8t, 
J892  (Nicholson).  The  notes  of  Sich  and  Nicholson  suggest  that  a  fairly 
gatisfactory  girth  is  constructed  [seealso/jo«f<'a,p.450] .  Bartel  notes  that 
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pupation  takes  place  in  the  Berlin  district  from  the  middle  d  June 
onwards. 

Newly-formed  pupa  (rutilus). — When    firsfc  the  larval  skin  is 
thrown  off,  the  pupa  is  very  pale  in  colour.     The  darkest  part  is  tk 
dorsal  vessel,  which,  in  the  pupa  I  watched,  heat  regularly  60  times  a 
minute.     This  action  can  only- he  observ^ed  for  a  very  short  timeaitet 
the  larval  skin  has  heen  cast.      Head  not  visible  from  this  point  of 
view.     Prothorax  pale  translucent  greenish-grey,  the  marks  of  the 
spiracles  visible  as  elongated  ochreous  spots  (dorsal  vessel  not  visible 
on  prothorax) .  Meso-  and  metathorax  and  wing-cases  of  the  same  colour 
as  prothorax ;  the  dorsal  vessel  dark  grey-green .  The  abdomen  pale  yeVlov 
in  the  dorsal  and  subdorsal  areas,  with  brownish  blotches  on  the  3rd, 
4th,  and  5th  abdominal  segments  in  the  subdorsal  area.    On  thelo\;et 
border  of  this  area  there  are  dark  spots  on   the  Srd,  4th,  and  5ili 
abdominal  segments,  and  below  the^se  are  pale  circular  spots  on  the 
2nd,  Srd,  4th,  6th,  and  6th  abdominal  segments.     Some  way  lovjet 
down  are  the  narrow  white  spiracles.     The  spiraculararea  is  greenish- 
grey,  dotted  with  white,  and  is  bordered  dorsally  by  a  seTtaled  line. 
The  8th  and  9th  abdominal  segments  are  invaded  by  the  dorsal  yellow 
colour,  the  dark  dorsal  vessel  being  here  scarcely  discernible.     Mlet 
about  an  hour,  a  faint  line  appears  down  the  centre,  and  moss-like 
marblings  come  on  the  subdorsal  region   of    the   prothorax.     The 
inner  and  outer  margins  of  the  wing-cases  become  darker  green.    ^ 
second  pale  spot  appears  below,  and  partly  behind   the  pale  spot 
already  mentioned  as  occurring  on  the  abdominal  segments.   Beneat>\ 
the  pupa  is  greenish -grey,  but  the  prothorax  and  the  segments  beyon 
the  wings  are  ochreous-grey.     In  three  to  four  hours  after  the  lar\' 
skin  is  cast  the  ground  colour  of  the  pupa  has  changed  from  green  : 
brown,  and  all  the  darker  markings  have  become  still  darker  (Sich). 

Pupa  [From  pupal-shells  of  British  C.  diapor] . — These  strike  one  ! 
being  very  large,  notwithstanding  the  considerable  size  of  the  butter 
The  pupae  of  all  the  LycaBnids  seem  rather  large  in  relation  to  t\ie  i 
of  the  body  of  the  imago,  but  the  large  relative  spread  of  the  wings 
doubt  requires  a  supply  of  fluid  for  their  expansion,  normal  in  ^ 
portion  to  the  wings,  but  large  in  proportion  to  the  size  of  the  bod  i 
the  insect.  The  pupa  is  16'Omm.  long,  6*5min.  broad,  and  6*0i : 
high  at  the  8th  abdominal  segment,  where  it  is  moat  robust.  At  tb  i 
abdominal  segment  it  is  only  about  5 *Omm.  wide  or  high,  but  dehisc  • 
makes  accuracy  here  only  comparative,  and  forwards  impossible  ;  b\i ' 
abdomen  is  certainly  more  full,  more  nearly  spherical,  than  in  the  | 
of  /?.  pfdaeas :  the  total  length  of  the  abdomen  (parallel  to  ven\  i 
8*0mm.  (obliquely  from  front  of  1st  abdominal  to  crem aster,  9-07 
The  girth  varies  very  much;  in  one  it  is  a  fairly  compact  stran'l 
obviously  of  several  threads  lying  between  the  1st  and  ^nd  abdc: 
segments.  In  others  the  separate  threads  are  more  or  less  scatterei 
where  between  the  mesothorax  and  3rd  abdominal  segrnent.  TViei 
of  the  shells  differs  much  from  that  of  those  of  /i.  p/tlaeas ;  it  is  r\ 
ochreous  and  brown,  whilst  in  E.  phlaeas  it  is  a  yellowish-^rey  and 
Thereisnowhereanyblack,  simply  the  two  tones  of  pa»le  ocYireousa 
brown,  differing  a  little  in  intensity  in  different  specimens  - 
the  prothorax  is  the  tone  a  little  paler  (or  whiter).  Oix  «A\\s 
of  oblique  pale  bands  (oblique  downwards,  or  ventrad,  and  bac 
on  the  abdominal  segments,  but  lost  on  the  hinder   one^    ^^ 
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about  0-5mm.  broad,  and  Imm.  from  middle  line  at  anterior  border  of 
segment;  there  is  also  a  narrow,  darker,  dorsal  line.     The  space  above 
the  oblique  lines  is  of  the  same  colour  as  that  below  in  dark  pup®,  paler 
in  the  pale  pupae.     Below  the  oblique  bands  are  two  pale  spots,  also 
obliquely  placed  ;  these  are  nearly  white  in  the  palest  pupae,  but  of  the 
same  colour  as  the  oblique  bands  in  the  darker.     The  dark  dorsal  line 
is  continued  on  the  thorax,  which  presents  dorsally  (on  all  the  seg- 
ments) a  paler  tinting  with  darker  spots.     The  two  tints  are  the  same 
as  those  of  the  abdomen,  but  the  pale  being  the  ground  colour,  the 
thorax,  except  in  pale  specimens,  looks  lighter  tinted  than  the  ab- 
domen.   The  wings  are  pale,  without  markings,  except  the  lighter  lines 
of  the  neuration,  ending  in  a  broad  band  outside  *'  Poulton's  line," 
which  is  well-marked,  and  like  the  other  neurational   lines.      The 
spiracles  are  pale,  looking  like  a  third  to  the  two  spots  above.     The 
prothoracic  spiracle-cover  is  a  narrow  slip  about  0-7mm.  long,  attached 
to  the  mesothorax,  and  beautifully  ornamented  with  a  velvety  coatin«y 
of  very  fine  hairs,  or  spicules,  each  of  which  appears  to  be  terminally 
spiculated,  but  they  are  so  dense  that  a  close  view  of  one  is  not 
obtainable.     The  antennae  extend  to  the  end  of  the  wmgs,  llram.  from 
front  (10mm.  from  base  of  maxillsB).     The  maxillae  disappear  beneath 
them  at  6mm.  from  their  base  (4mm.  from  the  end  of  the  antennae). 
The  second  legs  are  a  millimetre  shorter,  and  the  first  legs  end  at 
another  millimetre  nearer  the  head.      The  first  legs  are  very  large  and 
«road   basfllly,  and  shut  out  the  second   legs  from  the  eyes.      The 
^abruin  and  jaws  are  small  triangular  portions,  and  the  labium  is  un- 
''^presented.   In  dehiscence  the  thorax  slits  down  the  back,  and  the  head, 
appendages,  and  antennae  in  one  piece,  separate  forwards  more  or  less 
^'"Om  the  thorax  and  wings.    There  is  a  strong  tendency  for  the  thorax 
and  wings  to  separate  from  the  1st  and  2nd  abdominal  segments,  and 
^ven  the  8rd,  and  the  prothoracic  and  mefathoracic  pieces  retain  their 
places   by  no  very  solid  attachments.     The  surface  has  everywhere 
(except  on  the  appendages)  a  large  number  of  **  umbrella-hairs,"  or 
**  trumpet- hairs,"  least  abundant  on  the  dorsum  of  the  abdomen,  more 
plentiful  in  the  spiracular  region  (pi.  xii.,  fig.  1),  very  numerous  indeed 
on  the  prothorax.    A  few  somewhat  ordinary  hairs  occur  also  on  the  pro- 
thorax  and  near  the  abdominal  spiracles,  regions  that  also  afibrd  many 
blank  circles,  that  are  of  the  same  nature  as  the  larval  lenticles.     The 
disc  of   the  prothorax  is  so  occupied  by  lenticles  and  trumpet-   (or 
umbrella-)  hairs,  that  only  its  margins  show  the  sculpturing  of  points 
aod  ribs  that  prevail  elsewhere.      On  the  appendages  are  not  only  no 
hairs  or  lenticles,  but  none  of  the  points  either;  but  the  ribs  form  a 
most  elaborate  and  beautiful  reticulation  of  sinuous  lines,  splendidly 
developed  on  the  wings,  less  so  on  the  maxillae.     On  the  dorsa  of  the 
abdominal  segments,  the  lines  of  fine  ribbing  are  straight,  and  have 
points  at  each  angle  of  intersection ;  they  form  a  set  of  irregular 
polygons  of  various  sizes.     The  points  are  rather  wider  than  the  ribs 
they  are  on,  and  seem  to  be  elevations  with  a  rounded  surface  and  an 
impressed  stellate  sculpture  on  the  summit.     Neither  hairs,  trumpet- 
hairs,  or  lenticles,  take  the  place  of  these  or  occur  on  the  ribs ;   the 
hairs  and    these  points   seem   to    be   mutually  exclusive.      In    the 
spiracular  region,  where  they  are  all  very  crowded  together,  a  trumpet- 
hair  or  a  lenticle  will  frequently  be  seen  on  the  hne  of  a  rib,  and 
apparently  on  it,  but  closer  examination  shows  that  the  rib  dies  out 
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before  reaching  it.     Examination  of  yl.  xi.,  fig.  2,  shows  the  trampet- 
hairs  as  manifested  by  this  pupa  ( x  200  diameters).  If  it  be  compared 
with  the  similar  one  of  B.  phlaeax  (pi.  x.,  figs.  1-2),  the  resembknoes 
will  be  seen  to  be  very  close,  and  differing  a  good  deal  from  the 
somewhat  allied  ones  of  Heodes  virgaureae  (pi.  xi.,  fig.  1),  and  very 
much  from  the  somewhat  remarkable  form  they  assume  in  Loitm  ami^U-    I 
damas  (pi.  xiv).     It  will  be  noted  that  the  pupal  surface  is,  in  both 
cases  (C.  ///spar  and  R.  jMaeas),  and,  indeed,  in  the  others,  marked  ont 
into  small  polygonal  areas  by  raised  ribs,  which  have,  at  their  janctions^ 
rounded  tubercles,  of  which  the  darker  interior  shows  some  indication 
of  radial  division  into  sections.   This  arrangement  is  probably  identical 
with   that  in  T/iestor  hallux  (pi.  xv.,  figs.  1-2),  where  the  cells  are 
much  smaller  and  the  ribs  and  tubercles  larger,  and  the  latter  with 
more  obvious  detailed  structure.     One  observes  here  also  that  the  ribs 
joining  the  tubercles,  in  some  cases,  do  not,  in  fact,  always  do  so,  but 
lose  themselves  by  spreadini?  out  on  the  flat  areas,  often  fairly  close 
together,  but  with  the  aspect  of  preferring  to  take  a  slightly  different 
direction  and  finish  rather  than  meet  their  neighbours.     This  pbase  is 
well  illustrated  in  2\  ballus  (pi.  xv).   In  some  areas,  all  the  tubercles  are 
linked  up  to  their  neighbours  and  there  are  no  loose  ends ;  in  others,  the  ribs 
merely  continue  the  hexagonal  structure  of  the  tubercles  and  alternate 
with  neighbouring  ones  instead  of  meeting  them.     These  two  pbas^ 
are  most  pronounced  on  areas  somewhat  apart,  nevertheless  they  are 
shown  in  pi.  xv.,  fig.  2.     The  upper  and  right  hand  sides  show  the 
tubercles  linked  together,  whilst  the  alternate  arrangement  is  seen  in 
several  tubercles  towards  the  middle  of  the  lower  margin.     It  bas 
been  suggested  {K71L  Rec,  xviii.,  p.  145)  that  these  tubercles  represent 
skin-hairs,  but  1  believe,  now,  that  this  is  a  very  doubtful  suggestion, 
since,  as  a  fact,  they  never  by  any  chance  carry  hairs.     The  few  very 
minute  hairs  that  occur  on  the  pupa  of  T.  ballits  always  occupy  tbe 
clear  interspaces,  and  are,  therefore,  the  representatives  of  the  trumpet- 
hairs  of  the  Chrysophanids.     It  is  especially  to  be  observed  in  both 
R,  phlaeas  and  C.  dispar  that  the  trumpet-hairs  arise  from  bases  in 
the  interspaces,  and  never  from  the  ribs  or  their  associated  tubercles. 
Plate  xi.,  fig.  2,  shows  the  ribs  and  tubercles  strong  and  clear  in  places, 
fading  out  in  others ;   the  trumpet- hairs  are,  perhaps,  a  shade  smaller 
than  those  of  R,  phlaeas,  0'05mm.  in  height,  O-Olmm.  wide  at  base, and 
0'08mm.  to  O'OGmm.  wide  at  top  in  different  specimens.     They  appeal 
to  be  colourless  or  glassy  in  material,  any  dark  lines  they  show  being  da( 
to  refraction.    At  the  top  and  the  bottom  of  pi.  xi.,  fig.  2,  are  two  circle 
that  may  be  'denticles,"  but  are  more  probably  the  bases  of  trumpet 
hairs  that  have  been  broken  off.   One  is  rather  annoyed  in  a  field  of  vie^ 
to  find  one  or  more  hairs  obviously  broken  away,  and  sometimes  lb 
whole  field  cleared,  but,  looking  at  their  frail  and  evanescent  appearance 
one  after  all  wonders  how,  in  the  accidents  that  befall  pupae  (alive  ( 
dead),  at  the  hands  of  the  collector  even,  any  proportion  at  all  of  the  bai: 
happens  to  remain.     In  the  photograph  (pi.  xii.,  fig.  1)  the  spiracle  < 
the  left  side  of  the  6th  abdominal  segment  of  the  pupa  of  C  disspar 
shown,  with  its  surrounding  territory  ( x  100).      We  have  here  a  ve 
definite  difference  between   the  sculpture  and  hairs,    otherwise 
much  alike  of  Rumicia  phlaeas  and  Chri/sophanus  diapar.     In  R,  phlai 
there  appear  to  be  no  hairs  except   the  trumpet-hairs,  whilst  in 
dispar  we  have  long  hairs  (O'OSmm.  to  0-17mm.)   of  more  ordina 
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typ^.         These  occur,  ho-wever,  only  in  the  circumspiracular  region, 
indlvi^Ling  tbe  protborax.       Each  hair  is  a  lifctle  swollen  in  its  last 
third,    a.nd,  from  the  surface  of  this  portion,  arises  a  number  of  fine 
Bpioulfe,    generally  standiDg  out  at  right-angles  to  the  axis  of  the  hair, 
producing  a  very  diilerent  appearance  from  the  spiculated  hair  so  often 
met  "w^ith.    Amongst  these  hairs  in  the  photograph  (pi.  xii.,  fig.  1)  is  one, 
ri^  .,  tbat  pointing, and  with  its  end  close,  to  the  side  of  the  spiracle,  which, 
instead  of  terminating  in  a  sharp  point,  has  an  oblique  fiat  end,  armed 
^wit^h  spiculaB,  clearly  a  hair  that  was  not  quite  sure  it  ought  not  to  have 
be^n  a  trumpet-hair.       Several  trumpet-hairs  may  also  be  seen  in  the 
pVxotograph.      The  great  mass  of  the  circles  unprovided  with  hairs  are 
no  doubt  len tides — some  may  be  hair-bases  where  the  hairs  have  been 
lost.      Unfortunately,   in  the  preparation,  a  majority  of  them  have 
succeeded  in  retaining  an  air  bubble,  which  makes  them  look  black  in 
the  photograph.      Nearly  all  those,  however,  that  are  not  so  obscured, 
possess  a  membrane  or  diaphragm  of  minutely  dotted  structure,  like 
that   usually   met   with   in   lenticles.     The   spiracle   is  of  elaborate 
structure.      It  may  be  described  as  an  oval  tube  nearly  as  long  as  it  is 
'W'ide,  with  the  opening  it  presents  diminished  to  a  central   slit  by 
Membranous  outgrowths  on  the  sides,  nearly  meeting  in  the  middle, 
^ach  of  these  seems  tu  be  a  pillar  of  transparent  material  expanded  at  its 
*PP  into  a  flat  plate.      This  differs  much,  if  not  in  essential  structure, 
certain jy  in  appearance,  from  that  of  R.  jMaeas  (in  which  each  spiracle 
^*s  a,j  outer  projecting  mass,  of  a  cJievaiix  de  /W«^  character),  looking  as 
l^^U&h   the  pillars  (in  C.  dispar)  did  not  end  within  the  spiracle,  but, 
^^<ifng',  emerged  from  the  middle  of  the  spiracle,  and  then,  bending 
^'^^^^ards  in  rounded  batons  closely  set  together,  of  a  length  rather 
f^'^^ter    tban  half  the  width  of  the  spiracle,  formed  a  sort  of  outer 
.  ^ket-shaped  structure,  but  of  such  transparent  material  that  it  is 
^^^eult    to  decide  whether  it  does  consist  of  a  number  of  separate 
'^^tons,  or  whether  the  lines  are  only  grooves  on  a  continuous  structure. 
Ttle    pupce   of  C.  dispar  and  of  /?.  pidaeas  present  certain  spiculated 
^''^ti.s  tliat  very  strongly  suggest  the  spiculae  seen  on  Nepticuiid  pupaa 
au<i   those  of  other  lower  micro-lepidoptera,  which  are  the  forerunners 
ack^     primary  forms  of  the  rows  of  spines  so  well-developed  on  the 
T)Ui3«e  of    Tortricids  and  various  other  of  the  higher  micro-lepidoptera. 
TV^v  agree  with  these  micro- spiculsB  in  their  distribution  and  in  their 
^.^{^^ae,  i.e.,  directed  backwards  (not  dorsally  but  terminally).     They 
^^     ^ery  small,  but  are  more  or  less  similarly  arranged  in  rows.     On 
^^     forward  abdominal  segments  they  are  dorsal  only.    On  the  7th  and 
T^    they  are  also  lateral,  and  on  the  9th  and  10th  they  occur  ventrally 
^^'^  Qy^  wider  areas.     In  both  species,  they  occur  as  an  anterior  band 
«a^    the  anterior  borders  of  the  segments,  and  a  posterior  close  to  the 
^^^  amargin.     The  anterior  row  occurs  in  11  phlaeas  on  all  segments 
o^  o  the  posterior  on  1,  3,  4,  5,  7,  and  8.    The  posterior  row  on  the  2nd 
U^ominal  segment  is  quite  forward  of  the  posterior  margin,  without 
t^oK  quit©  i»  t^e  middle  of  the  segment.      This  is  also  the  case  in 
t^  dnpar,  in  which  the  anterior  row  exists  on  2,  6,  7,  8,  and  9,  and 
fHo  posterior  on  8,  4,  5,  G,  7,  and  8.     Plate  xii.,  fig.  2.  represents  a 
T^ortion  of  the  cremaster  of  C,  dispar.    The  cremaster  consists  of  a  very 
large  number  of  hairs  about  0-14mm.  long,  with  a  double  anchor-like 
hook,  or  pair  of  hooks,  at  the  free  end.      Just  above  these,  on  the 
right,  is  seen  an  area  of  skin-points,  which  are  very  similar  to,  and 
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continuous  in  distribution  with,  those  already  referred  to  as  forming 
the  micro-like  rows.    These  rows  of  spicules  have  no  apparent  relation 
with  any  larval  structures.     The  full-grown  larva  of  i?.  pJdaem  has 
spiculated  hairs,  but  no  skin-points,  the  skin-surface  being  divided 
into  a  mesh  of  hexagonal  cells  by  a  fine  network  of  lines.    It  seems 
difficult  to   avoid   looking   for  some  relationship  with  some  micro- 
ancestor  to  account  for  them,  and  yet  it  is  almost  more  difficult  to 
explain  their  survival,  since  they  must  have  been  useless  for  their 
original   functions   for   many  ages.      It   is,   however,   no  easier  to 
suggest   any   other  origin    for    them,   or  to    imagine  what   usefol 
functions  they  can  now  perform.     To  return  to  the  cremastral  area 
and  its  hooks,  I  find  it  impossible  to  satisfy  myself  as  to  the  limits 
of  the  9th  and  10th  abdominal  segments.    On  the  ventral  line,  the  7th 
segment  is  clear  enough,  but  the  8th  is  so  contracted  and  fused  ^vlth 
the  9th,  that  even  its  limits  are  doubtful.     Except  on  the  ventral  line, 
the  posterior  margin  of  the  8th  is  definite  enough.     Within  the  circle 
it  encloses,  to  take  the  specimen  of  0.  (iispar  before  us,  and  specimens 
of  //.  phlaens  agree  with  it,  we  find  first,  in  the  dorsal  half,  an  area 
much  like  the  rest  of  the  pupa,  with  buttons,  ribs,  and  trumpet-hairs, 
but  with  a  small  central  area  smooth,  except  for  some  lines  radiating 
from  its  centre.     This  has  all  the  appearance  of  a  scar,  not  unlike  that 
of  the  horn  in  Sphingids,  but  whether  of  some  injury  or  normal  might 
be  doubtful,  were  it  not  that  other  specimens  present  a  ver\'  similar 
appearance.     Turning  to  the  ventral  half  of  the  area,  we  find  it  more 
delicate  and  transparent,  and  divided  across  the  middle  by  a  suture, 
which  does  not,  however,  reach  either  side.      The  whole  of  the  area  is 
armpd  w^ith  the  cremastral  hooks,  except  a  portion  in  the  middle  line, 
slightly  behind  the  suture  noted,  but  chiefly  between  it  and  the  front 
of  the  segment.      In  the  middle  of  this  clear  area  are  two  projecting 
points  side  by  side,  and,  running  forwards  from  between  them,  two  fine 
ridges  with  a  groove  between,  ending  in  front  by  widening  out  into  a 
rounded  lappet,  with  a  surface  of  extremely  fine  spiculations.    This 
appears  to  be  at  a  different  level  from  the  portion  of  segment  that 
seems  to  overlap  it  from  either  side  and  carries  the  hooks,  and  one  might 
suppose  this  to  be  the  9th  and  the  hooks  on  the  10th,  but  those  immedi- 
ately behind  the  surface  are  continuous,  without  intervening  suture, 
Luimj  pupa  (changed  June  9th,  1906)  {nitilus):  At  first,  pale  greyish- 
green,  but  soon  develops  darker  markings.  There  persists,  on  the  2nd,8rd 
4th,  and  6th  abdominal  segments,  a  yellow-greenish  series  of  obliqui 
marks,  the  *'  oblique  "  lines,  which  are  hardly  visible  in  the  larva 
The  pale  coloration  also  persists  beneath.     The  chief  darker  marking 
at  present  (6  to  12  (?)  hours  after  pupation)  are  a  dark  olive  (thin  blacl 
over  green)  mediodorsal  line  the  whole  length  of  dorsum  ;  a  number  o 
dark  (black)  spots,  abundant  on  sides  of  mesothoracic  dorsum  (whic! 
is  pale  between  these  and  dorsal  line),  also  abundant  on  metathora! 
but  smaller  and  less  numerous  on  prothorax.     There  is  a  dark  shad 
down  the  wing-base  from  prothorax  to  wing-spine,  and   thence  dow 
the  wing  between  nervures  la  and  16.     The  wing  also  has  a  dark  shad 
along  the  inner  margin.     The  abdomen  is  pale  on  each  side  of  the  dorsj 
line  on  the  1st  and  2nd  abdominal  segments,  the  "oblique"  line  hei 
stretching  inwards  on  the  following  segments  3,  4,  6,  and  indeed  6, 7, ' 
and  9 ;  the  area  between  the  dorsal  and  oblique  lines  is  olive,  with 
faint  rufous  tint.     Outside  the  oblique  lines  it  is  deep  olive,  with  tv 
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pale  spots  placed  obliquely  parallel  to  oblique  lines,  and  then  the  white 
spiracle,  about  which  is  a  number  of  small  pale  spots.    The  protboracic 
spiracle-cover  is  white,  and  placed  well  back  from  theantennte  (Chapman). 
Si^e  :  ^  .    Length,  12mm. ;  from  head  to  end  of  antenna-cases,  9mra. 
•Greatest  diameter,  at  the  4th  abdominal  in  lateral  plane,  between 
•6rnm.  and  7mm.;  at  the  mesothorax  about  5mm.,  and  about  the  same 
beight,  i.e.,  the  dorso-ventral  plane.     The  length  of  the  larger  pupa, 
2  ,  is  16mm.,  and  bulky  in  proportion.      It  is  of  the  usual  Lycanid 
pattern,  but  the  thorax,  in  addition  to  being  very  much  smaller  than 
the  globular  abdomen,  does  not  bulge  conspicuously  as  is  the  case  with 
some  Theclids  {Stnjwon  w-albnm).  The  waist  is  dorsal  only,  and  not  very 
deep.    Dorsally  the  length  of  each  of  the  2nd  to  7th  abdominal  segments 
18  about  equal ;  thelst  abdominal  segment  is  small;  the  mesothorax,  as 
usual,  very  large ;  the  metathorax  quite  small ;  tbeprothorax  rather  large 
and  neatly  rounded  off  in  front,  having  no  suggestion  of  the  over- 
hanging cowl-like  appearance   of  the  Theclids.      It  is  essentially  a 
naore  primitive-looking  pupa  than  those  of  the  last-named  group.    The 
ventral  aspect  of  the  abdominal  segments  is  pale,  and  the  latter  have 
the  fragile  look  which  is  characteristic  of  intersegmental  membrane, 
giving  a  suggestion  of  the  possibility  of  movement  which  is,  however, 
j^ot   justified   on  dehiscence,   save,  possibly,  to  a  very  slight  extent 
between  the  4th  and  5th  abdominal  segments.      The  ventral  area  is 
rciuch  flattened,  a  medioventral  line  would  be  almost  level,  in  fact  it 
*^Ppears  so  in  comparison  with  the  rounded  contours  of  the  pupa  as 
f*  whole.      The  spiracles  are  large  and  conspicuous,  set  in  a  slight 
^^iiow,   and  a  trifle  raised  so  that  their  level  at  the  rim  is  almost 
xlush   with  the  rest  of  the  surface.     The   slit-like  opening  is   pale- 
^^^ooted.       The  area  surrounding  the  spiracle  is  studded   with  the 
'mmpefc- topped  hairs  which  have  a  star-like  appearance  under  a  low 
'^^^g'nifi cation,   elsewhere,  the   most    conspicuous   surface-sculpturing 
^^nsists  of  a  network  of  fine  dark  coloured  veining;  on  the  dorsal  area 
^^^  intersection  of  the  veins  tends  to  become  conspicuous,  forming 
star-like  processes  in  low  relief.     In  addition  to  the  trumpet-hairs  are 
^^nierous  small  raised  rings,  suggestive  of  lenticular  origin,  but  very 
small.     The  surface  is,  as  a  whole,  smooth  and  somewhat  shiny,  but 
'lot  polished.     The  colour  is  brown,  darkening,  as  usual,  on  the  dorsal 
^nd  thoracic  areas,  pale  ventrally,a  dark  mediodorsal  stripe  running  from 
bead,  to  anus.     Above  the  whitish  spiracles  are  two  very  pale,  almost 
'^'bite,  spots,   set  obliquely,  the  lower  suggesting  that  it  is  composed 
of  two  spots  joined.     This  origin  is  evident  from  the  2nd  to  the  7th 
abdominals,  but  on  the  1st  and  bth  abdominals  only  one  small  very  faint 
spot  is  to  be  seen.     Above  these  spots  is  a  series  of  faint,  pale-coloured 
stripes,  somewhat  curved  and  set  so  as  to  suggest  an  oblique  series ; 
they  are  distinct  from  the  1st  to  6th  abdominals.     Beneath  the  spiracles 
is  one  small  pale  spot  on  the  4th,  5th,  6th,  and  7th  abdominal  segments. 
The  anus,  especially  ventrally,  is  quite  pale.     The  wing-cases  are  pale 
brown  towards  the  base,  with  darker  bands  between  the  veins  towards 
the  margins  of  the  wings.     The  eyes  have  already  darkened,  as  have 
also  the  leg-,  antenna-,  and  haustellum-cases  to  a  less  extent;   the 
darkened  portion  of  the  antenna  not  reaching  quite  to  the  tips  of  the 
cases  ;   these  are  flush  with  the  wings  and  appear  to  encroach  on  the 
6ih  abdominal  segment,  but  it  is  difficult  to  say  if  this  is  more  than 
apparent,  as  the  segments  are  extremely  short  ventrally,  and  seemingly, 


456  BRITISH   BUTTERFLIES. 

but  not  in  reality,  composed  of  folds  of  intersegmental  membraoe. 
The  haustellum-case  and  lei^-cases  extend  aboat  two-thirds  of  the  length 
of  the  antenna  (Bacot,  June  24th,  1906).  The  swollen  abdomen  of  tbe 
pupa  and  the  markings  upon  it  certainly  hare  some  resemblance  to  the 
abdomen  of  a  large  spider  (Sich). 

PuPAT.  COI.OUR  CHANGES. —  $  PuPA  (/trc  dafjs  old) :   The  eyes  show 
darkly.     Si.r  days  old :  Eyes  and  legs  dark-grey,  wings  with  an  ochreous 
tint,  prothorax  still  very  pale,  meso-  and  metathorax  darker  grey. 
Seven  days  old:    Eyes  almost  black.      Prothorax  still  pale,  ground 
colour   elsewhere   ochreous-brown.      Limbs   very   dark;   wings  deep 
ochreous,  with  the  borders  dark.     The  oblique  stripes  and  pale  spots 
of  the  abdomen  still  conspicuous.     Seren-and-half  days  old:  AVmgs 
becoming  coppery,  black  wing-spots  visible.     Eight  days  old:  Ground 
colour  very  dark,  almost  black  prothorax,  1st  abdominal  and  the  stripes 
and  spots  on  the  abdomen  grey.     The  9th  and  10th  segments  ochreous- 
grey,  with  a  black  quadrilateral  spot  in  the  centre.  Spiracles  still  silvery. 
In  the  spiracular  region  the  dark  abdomen  appears  grey  on  account  of 
the  numerons  white  trumpet-hairs  here  situated.     Wings  red,  with 
black  outer-marginal  band  and  spots.     Antennae  black,  ringed  finely 
with  pale  grey.     On  the  ninth  day  the  butterfly  emerged  (Sich). 

Time  of  appearance. — The  species  is  hardly  to  be  called  partially 
double- brooded  in  its  localities  in  Central  Europe,  for  the  taking  of  even 
an  occasional  autumnal  specimen  is  a  rare  occurrence  in  the  more 
northern  parts  of  its  area.  In  Britain,  it  seems  to  have  occurred  as  a 
single- brooded  species,  appearing  between  the  end  of  June  and  the  com- 
mencement of  August,  the  earliest  date  recorded  in  the  diaries  of 
J.  C.  Dale  being  June  26th,  1826.  The  same  observer  notes  also  July 
8rd-6th,  1888,  July  19th,  1827,  August  1819,  and  August  4th,  18il. 
Speechly  took  imagines  in  August  1818,  whilst  Dale  further  notes  larva 
as  taken  on  June  6th,  1841,  June  25th,  1826,  and  July  24th,  1827,  &n( 
pupse  July  25th,  1827.  LarvsB  were  also  taken  June  7th,  1811,  & 
Whittlesea  Mere,  by  Doubleday  (/•.wt.,  xxviii.,  p.  42) .  Ha  worth  gives  Jul 
as  the  time  of  appearance  of  the  imago,  so  also  do  Stephens  and  otb( 
British  authors,  and  Bond  particularly  states  that  the  species  was  not,  i 
his  opinion,  double-brooded  in  this  country,  and  that  the  imago  made! 
appearance  in  July  and  August  from  larvse  found  feeding  on  Raw^ 
hydrolapathum  in  June. .  Gillmer  says  that,,  in  nature^  in  the  Berl 
district,  the  insect  is  single-brooded,  although,  in  confinement,  i 
occasional  specimen  of  a  second-brood  may  be  reared,  e.//.,  Fassl  br 
a  2  August  I8th,  1905,  but  Gillmer  doubts  whether  even  thisv 
not  a  late  example  from  a  hybernated  larva,  as  the  same  year  lar 
three-quarters  grown  were  taken  (with  this)  by  Fassl  on  July  12th, wb; 
larvas  of  the  year  were  still  very  tiny  on  August  9th.  Dadd  notes  il 
being  in  fine  condition  in  the  beginning  of  July,  1904,  at  Spand 
It  may  be  that  a  few  feed  up  rapidly  in  warm  seasons,  as  there  is 
question  of  its  double-broodedness  in  the  south-east  and  south-wes 
Europe,  e.y,,  it  is  recorded  as  occurring  in  the  Bordeaux  marshy 
May,  June,  and  again  in  August  and  September  (Brown),  whilst  Goi 
found  it  as  early  as  June  15th,  1821,  near  Petit-Gentilly.  Verity  n 
it  at  Modena,  September  6th,  1900,  evidently  a  second  brood.  Reh 
captured  examples  August  8th-28rd,  1905,  at  Glanon-sur-Saom 
small  size,  and  possibly,  therefore,  of  the  second- brood.  Norris  foum 
imagines  abundant  from  September  12th-0ctober  1st,  1891,  at  1 
Massciuccoli  near  Viareggio,  the  specimens  being  in  gcxod  conditic 
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and  August  on  the  Biviera;  we  know  of  no  details.  MensWii 
notes  (Ent, J  xxvii.y  p.  184)  the  capture  of  this  butterfly  near Lougaji 
the  Govt,  of  St.  Petersburg,  on  July  12th,  1892;  the  first  eianip 
taken  in  the  district.  Further  details  are  given  antea,  pp.  iUM. 
Habits. — On  June  27th,  1906,  two  imagines  vereobsendm^ 
breeding-cage.  The  butterfly  walks  in  a  very  stately  manner,  holdi 
its  wings  erect,  its  body  well  off  the  ground,  and  its  legs  taking  &fi 
grip  of  the  leaf  or  other  object  on  which  it  is  moving;  itbasapeci 
way  of  pulling  down  one  of  the  antennsB  beneath  one  of  the  front  1 
and  combing  it  as  if  cleaning  it.  At  rest,  the  body  isheldmWt 
the  resting-surface,  the  antennae  stretched  out  well  in  front,  at  abo 
angle  of  46°  to  each  other,  either  almost  horizontally  or  slightly  ^h 
the  wings  raised  at  right  angles  to  the  surface  on  which  the  ktte 
standing,  the  inner  margins  of  the  hindwings  folded  round  the 
forming,  as  it  were,  a  sort  of  tube,  in  which  the  body  rests 
forewings  do  not  appear  to  be  drawn  down  very  far  into  the  him 
a  very  fair  portion  of  the  costal  area  of  the  forewing,asYfell8Si' 
and  considerable  outer  margin,  being  exhibited  above  the  costal 
of  the  hindwing.  The  forewings,  however,  are  much  more  coi 
bidden  when  the  insect  is  asleep  (Tutt).  As  Mr.  Main  most  kii 
me  an  imago  which  had  emerged  July  4th,  1906, 1  had  three  i 
two  of  my  own  pupse  disclosing  their  imagines  on  July  \s\» 
respectively,  which  unfortunately  were  all  females.  These  were 
as  long  as  possible,  in  the  vain  hope  of  my  being  able  to  procu 
Mr.  Main's  example  died  July  12th,  having  lived  eight  d 
other  two,  which  fed  more  vigorously,  lived  nineteen  days 
July  19th  and  26th  respectively.  They  were  fed  on  sugs 
means  of  an  artist's  brush.  Though  these  three  imagini 
r  from  the  same  source,  they  showed  very  different  diapodl^ 

'  them  being  most  docile,   taking   to    the  sugar- water  r 

sucking,  on  most  days,  steadily  for  five  minutes,  never  s 
alarm.  The  second  one  had  to  be  coaxed  into  feeding, 
would  only  suck  the  brush  for  about  half -a- minute  at 
never  seemed  to  be  quite  at  ease  as  the  first.  The  third  ( 
and  could  only  with  difficulty  be  induced  to  take  any  fooc 
no  notice  of  leaves  or  flowers  that  were  placed  in  their  ca 
were  generally  to  be  found  resting  with  closed  wings  ( 
their  cages.  On  bright  days,  especially  after  feeding 
spread  out  their  beautiful  wings  and  bask  in  the  sunsh 
they  rested  on  all  three  pairs  of  legs,  but  occasionally  t 
two  pairs  only,  the  front  pair  being  drawn  up  near  \S 
Mrs.  NichoU  says  {Ent,  Bee,  xi.,  p.  4)  that  ''the  insec 
so  large  as  the  extinct  English  type,  is  a  lovely  butterfl 
Marshes  and  around  the  glacis  of  the  fortress  of  S 
darts  like  a  living  flame  among  the  tall  g^reyisti  xni 
suddenly  turning  the  grey  underside  of  its  -wings  tovi 
comes  almost  impossible  to  mark  its  flight,  till,  ^witb  x 
fiery  copper  again  flashes  in  the  sunshine  and  teis 
pursuer  to  flounder  deeper  and  yet  deeper  into  th.e  I 
the  whole,  that  the  butterfly  is  easier  to  catcli  on  fi 
without  much  sun.  It  may  then  be  seen  sitting  wit): 
blades  of  grass,  or  on  yellow  flowers,  and  may  be  c 
and  boxed  without  difficulty."  This  reminds  one  of  Boi  < 
Cambridgeshire  and  Huntingdonshire  fens,  tlie  inaagii 
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and  shy,  and  would  only  fly  when  the  sun  shone ;  they  would  always  settle 
on  a  thistle  when  they  could  find  one  in  bloom,  flying  off  to  attack  any 
insect,  no  matter  what,  that  might  come  anywhere  near  them,  not 
always  returning,  but  generally  passing  on  to.  another  place.     It  was 
of  very  little  use  following  them  if  you  missed  your  first  stroke  with 
the  net,  as  they  went  away  like  the  wind,  and  seldom  let  you  get  a 
second  chance;  indeed,  it  was  difficult  to  follow  them,  as  keeping  your 
eyes  on  them  and  the  boggy  places  was  rather  a  difficult  job.     Fleck 
says  that,  in  Roumania,  one  finds  the  2  s  very  abundant  on  flowers  of 
thistle,  and  centaurea.  The  S  s,  he  says,  fly  very  rapidly  and  dart  directly 
forwards,  and  do  not  often  settle ;    they  flap  the  wings  tonjether  in 
flight;  for  the  twinkle  of  an  eye  one  sees  the  brilliant  red  of  the  upper- 
side  and  then  the  insect  suddenly  disappears  from  sight.     Peyerimhoff 
also  notes  that  the  species  is  very  irregular  in  its  appearance  in  Alsace, 
and  states  that  for  four  years  he  had  sought  the  species  in  vain,  in 
localities  where  it  was  usually  common,  he  observes  it  as  most  abundant 
in  August,  1879,  at  Colmar.     Riihl  observes  it  as  a  species  of  irregular 
appearance,  sometimes  disappearing  for  years  from  localities  where  it 
has  previously  been  abundant.      Rehfous  observes  that,  at  Glanon- 
sur-Saone,  rutilus  flies  only  if  it  is  warm  and  the  sun   shines,  from 
10  a.m.   to  4.30  p.m. ;  when  the  sky  is  cloudy  or  it  is   windy,  the 
insect  disappears  completely.     Its  flight,  he  says,  is  short,  and  it  loves 
to  settle,   by  preference,  on  flowers  of    L]/thrim  salicaria,   the  wings 
drawn  up  and  closed  ;  sometimes  it  opens   them  completelj'-,  and  then 
glitters  in   the  sun,  so  that  it  can  be  seen  from  a  distance.      Lowe 
observes    that   at   Neu   Breisach,  he  thought  the  species    resembled 
h/eoi/tf.s  rirpaureae  in  flight  and  habit,   and  he  considered   the  flight 
slow  and  the  butterfly  rather  sluggish,  the  imagines  basking  on  the 
broad   leaves  of  the  large  water-dock.      Aigner  says  that,  in  Hungary^ 
it  is  specially  fond  of  visiting  ranunculus  and  scabious  flowers. 

Habitat. — We    have   already    quoted    {antea   p.  423)  Bree's  note 
concerning  the  low  marshy  ground  frequented  by  this  species  in  the 
fen  districts  of   this   country,  and   his    expressed   surprise  that   the 
inundation  of  the  locality  during  a  great  portion  of  the  winter  had  no 
ill  efifects  on  the  species,  although  large  tracts  of  the  country  inhabited 
by  it  were  completely  under  water.      Godart  observed  that,  in  France^ 
it  inhabits  marshy  places,  being  very  common  in  such  localities  near 
Compiegne  and  Villers-Cotterets,  whilst  Brown  notes  it  as  common  in 
the  marshes  extending  to  the  north  and  northwest  of  Bordeaux,  etc. 
In  the  Somme  district  it  occurs  in  peaty  marshes  (Giard),  whilst  in 
the  depfc.  Aube  it  is  very  local  in  marshy  fields  (Jourdheuille),  in  the 
marshes  of  the  dept.  Aisne  (Dubus),  and  of  Bacalou  near  Bordeaux 
(Oberthiir).      ]Norris  says  that,  in  Piedmont,  it  occurs  on  the  marshes 
round  the  great    springs   of   Beinette,  in  the  Pesio  district ;    Verity 
notes  it   as    occurring  in  the  small  marshes  that  extend  along  the 
coast  of  Tuscany,  from  Pisa  nearly  to  Spozia,  whilst  Curo  observes 
that  it  is  not  rare  in  fields  in  Piedmont.       Mrs  NichoU  records  it  as 
rather  abundant  in  the  marshes  of  the  Save,  near  Bosnisch  Brod,  and 
around  the  glacis  of  the  fortress  of  Slavisch  Brod,  and  states  that  the 
insect  is  difHcult  to  chase  over  the  boggy  ground  of  the  marshes,  but  she 
also  notes  it  as  occurring  in  every  wet  valley  of  north  Bosnia  up  to  2000ft. 
or  more  ;  she  also  found  it  in  the  marshes  near  Jajce,  by  the  Pliva ; 
and,  in  Bulgaria,  in  the  marshes  of  the  Struma  valley.    In  Germany, 
Speyer  says  that   it  flies  preferably  in   damp  meadows,  and  seems 
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scarcely  ever  to  extend  beyond  t 
occurs  in  marshy  meadows  (Speise 
well  as  in  the  meadows  of  the  O 
the  marshy  meadows  of  Silesia  ( 
Spaler),  in  the  marshy  lowland  nn 
Neu  Breisach  the  ground  it  haun 
says  that  the  butterfly  flies  in  dam 
and  watercourses;  its  appearance  is  ' 
for  a  long  time  from  districts  wher 
The  comparative  rarity  of  the  ins€ 
perhaps  to  be  explained  by  the  fact  tl 
and  July,  destroying  thereby  many  eg 
the  food  plant  grows  undisturbed, 
larvaB  and  eggs  may  be  found  natur 
note  the  butterfly  as  being  abund 
after  having  been  comparatively  r 
says  that,  in  Alsace,  it  occurs  in 
of  ditches,  e.tj.,  the  ditches  of  the 
in  the  meadows  between  Hotzwi! 
of  the  road  in  the  forest  of  Nieder 
neighbourhood  of  Semland  and  Nei 
Mutzenheim,  etc.  Miss  Fountaine  f 
the  plain  near  Broussa,  in  Septerabe 
the  wet  meadows  were  irrigated  by  c 
meadows  below  the  Kammerwald,  t 
and  reeds  flourish,  form  the  best  loo 
records  the  insect  as  occurring  on  ma 
the  Tyrol  district.  Fleck  says  tha 
everywhere  in  meadows,  pastures,  r 
Eehfous  says  that  at  Glanon-sur-Sac 
in  marshy  plains,  and  is  never  seen 
as  occurring  in  north  Persia,  one  sp 
above  9000ft.  {Knt.,  iii.,  p.  72). 

[Localities. — Formerly  locally  j 
English  fens,  but  long  since  extinct. 
(Haworth) :  near  Ely  (Skrimshire),  Whittle 
Yaxley  Mere  (Standish),  Holme  Fen  (Stretl 
Bardolph  Fen  (Skrimshire  tente  Gartis).    S^ 

Distribution. — Local  and  rare  in 

Mauretania,  becoming  commoner  i 

the  Palflcarctic  area  to  the  Pacific.    1 

Pontus,  Armenia,  Altai.  [Africa— Algeri 
near  Broussa  (Fountaine),  Armenia,  Ladik, 
Taschkend,  Lepsa  (Hormuzaki),  Chanat  B 
land,  Pokrofka  (Graeser),  Baddefka  (Cbristo 
Gorea — Chang-Do,  south  of  Gensan  (Leech) 
(Alph^raky),  Kouldja  (teste  Biibl),  Altai  nu 
Kenderlik  (Buckbeil).  Austru:  Local  m 
Bebel),  Bohemia— near  Zbirow  (Speyer),  ] 
Upper  Austria — near  Steyer  rare  (Brittinj 
Speyer),  near  Vienna,  in  the  Hinterbriihl, 
district,  the  Grabenweg  valley,  in  tbe  "Ha 
Trient  (Mann),  in  the  lowlands,  rare— Bi 
Speyer),  Dalniatia  (Mann),  Hungary- S2 
(Fountaine),  Budapest,  Budafok,  tbe  Adlersl 
Coll.),    Hermannstadt    {teste  Biilil),  Buoo 
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N^agyTdrad,  Pardd,  Pecs,    Tapolcza,    Nezsider,    Pozaony,    Taiwmndk,    Vereb^ly, 
Nagymaroa,  N.  Verocze,  Rozanyd,  Eperj«B,    Szorosko,    Nagyszeben,    Segesvdr, 
Oyeke,      Elopatak,     NagyAg,     MehAdia,     Feh^rtemplom,      Vinkoveze,      Lipik, 
Josipdol    (Aigner).      Bosnia    and    Hercsoovina:    From    the    lowlands    of    the 
Save    Valley  to  the  tree-covered   mountains   of  central   Bosnia,   np    to    900m. 
Save   district— near  Bosnisch-Brod,   June  18th,  1898   (Nicholl),   Dervent   (Hilf), 
Jajo^,    Jezero,  end  of  June  (Nicholl),  Bosnatal,   August,   1900   (Hilf),   Fojnica, 
Artguafe  8th-September  10th,  1901  (Simonys),  near  Serajevo  (Nicholl),  Slavonisch 
Brod,  Trebevic,  Ivan,  abundant  (Apfelbeck),  Baba  Planina,  near  Gacko  (Nicholl). 
wji-oabia  and  East  Roumelia  :  West  Bulgaria,  near  Bad  Kosteneo,  September  5th 
(Rebel),  Struma  Valley,  beginning  of  June  (Mrs.  Nicholl),  Rosgrad — Danubian- 
-Bulgarla,  Markowitach,  etc.  (tette  Rebel).     Francb  :  Somme  district  (Giard),  Aube 
— Villechefcif,  Lusigny  (Jourdheuille),    Aisne — Rouvray,    St.    Quentin    (Dubus), 
G^ironde — Bordeaux  (Brown),  marshes  of  Bacalou   (Oberthiir),   Doabs — between 
•Pontarlier  and  St.  Point,  very  rare  (Bruand),  la^re— Uriage  (Oberthiir),  Jura— near 
Aulay  (Bentall),  C6te-d'0r— Glanon-sur-Sadne  (Rehfous),  Haute-Marne— Langres 
"1     the    Vosges    (Miot),    Oiee— Compi^ne,    Villers-Cotterets    (Godart),     Seine- 
Petit- Gtentilly  (Godart),  Meuse — Verdun  (Kane).     Germany  :    Prussia — very  rare 
a;nd  only  found  in  a  few  places  in  East  Prussia,  and  not  at  all  in  West  Prussia — 
^antzig   (teste  Kane),   Metgethen,   Saalfeld,    Osterode,    Oletzko    district,    Lyck, 
Ortelsburg  (Speiser),  Pomerania  rare— near  Demmin,  Negast  (Paul  and  P16tz), 
Stepenitz,  on  the  Oder-meadows,  near  Jungfernberg,  near  Stettin  (Hering),  Stralsund 
J^eckel),     Mecklenburg— Neustrelitz    (Messing),    Riielow    (Sponholz),    Teterow 
(GilJinei.)^  Stavenhagen  (Tessmann),  Brandenburg — near  Berlin,  rare — Finkenkrug, 
Scbwanenkrug,    Ludwigsfelde,     Bueh    (Bartel     and    Herz),     Spandau     (Dadd), 
J^rovinoe  Saxony— near  Magdeburg  (Riihl),  Posen,  very  rare— Owinsk,  Wonsowo 
(Schumann),   Silesia— near  Koberwitz,   Klarenkranst,   Zesselwitz,  etc.  (Doring), 
^Pper     Lusatia,    between    Gorlilz     and    Ostritz     (Moschler),    near    Kritschen, 
Oiersdorf,     Seydorf    (Wooke),     Baden,    in      few     places— Wassenweiller    near 
Jreiburg,     rare     (Postans),    Dinglingen    more    frequent     (Reutti),    near    Lahr, 
Mannheim,   Weinheim  (Meess   and   Spuler),    Gottenheim  (Nicholson),   Wurtem- 
jerg    (tetu  Meess  and  Spuler),  Hesse-Darmstadt— near  Worms,  July  12th,  1859, 
Lorscb,  Lampertheim  (Glaser),    [Bavaria— Munich,  Gern   (Schrank),]   Alsace— 
^eu      Breisach    (Lowe),    Strasburg,    Colmar,     between    Hotzwihr    and    Massin- 
Bon^^a,  Niederwald,  near  Semland  and  Neuland,  Matzenheim  (Peyerimhoflf),  near 
HUningen  (Lippe),  Lorraine— Metz,  Miinster  (teste  Kane).    Greece  :  (Brit.  Mus. 
Coll.).     Italy:    Milan  (Turati),   Pontine   Marshes  (teste  Verity),  Battaglia  near 
Padua  (teste  Blachier),  Sondrio  district — Val  Tellina  (teste  Kane),  not  rare  in  Pied- 
mont, Modena  district,  many  places  (Cur6),  Beinette,  in  the  Pesio  district,  Lago 
Massciuccoli,  near  Viareggio  (Norris),  Tuscany — coast  districts  between  Pisa  and 
Spezia    (Verity).        Roumania  :     Common  —  Grumazesti,    near    Tlrgu    Neamtu, 
Bukarest  (Caradja),  Kloster  Neamtz,  Agapia,   Peatra,  Hango,  Bacau,   Slanic  up 
to  900m.,  Jassy,  Dulcesti  (Fleck),  Comanesti   (Leon).      Russia:    St.  Petersburg 
Govt. — Louga   (Menshootkin),   Wiatka  district  (Kroulikowsky),  Transcaucasia — 
LlBchk,   Lagodekhi,    Soukhoum — Kale,    in    May    (Romanoff),    Sarepta    (Grum- 
Grshimailo),  Caucasus  (Bramson),  Podolia,  Bagovitza  (Brit.  Mus.  Coll.).    Sebvu  : 
^^  near  Belgrade—Topciderpark  (Lazarewitsch),   Ak  Palanka  (Hilf).     Switzerland  : 

jii  Canton  Beme^Bernese  Jura  near  Tramelan  (Blachier). 

,  ,*  *  ^— - ^^^^ 

■P.  ERRATA. 

!!:•  Page  107,  line  29. — ^For  "our  A.  lineola  ab.  sufusa,"  read  "our  A,  lineola  ab. 

X--  brunnea.'* 


Page  129,  line  7. — The  record  •«  Stratford-on-Avon  "  was  corrected  by  Colbourne 
St:  .  Entomologist,  vi.,  pp.  36-37.  ' 

j^>  Page  131,  line  32. — For  •  •  Acromachus,"  read  *  *  Aeromachus." 

jt«s  Page  196,  line  15. — For  "  ab.  esperi,  n.  ab.,"  read  •*  ab.  melicertes,  Schultz.»»     "Wg 
!,i^  onderstand  from  Gillmer  that  Esper's  figure  had  been  previously  named  by 

]fj'  Schultz ;  vre  have  not  seen  his  description - 

^  Page  303,  line  31 . — For  * '  virgaurea,* '  read  * '  virgaureae. ' ' 

"".,  I  Page 306,  line  23.— For  "  dorylas,"  read  " d&rili^''" 

'^^  Page  308,    lines   40-42.— Place    a    ")»»    after    **466."    and  place  "(»'   before 
y^  "  lampetier  ^^^  " )  "  »^*er  »*  366-9." 

y  Page  314,  line  31.— For  "  form,"  read  "  former." 

V,  Page  820,  line  36.— For  "  Chrysoplianm  hippothoS  var.  ^ordiua,"  read  '' Loweia 
^r.>  alciphrcm  var.  <7ordiiM."  ^'^ 
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Page  820,  lines  S7-88.~The  egg  of  T7ie9to^ 
{Ent.  Rec.,  zviii.,  p.  239)  to  be  tnos 

Page  355,  line  10.— For  "  ab.  huhneri,  n 
Soe.  Ent.  France,  1905,  pp.  55-56." 

Page  369,  line,  18.— For  *'  toward  the  base 

Page  392,  line  3. — Perhaps  •*  ragwort "  is 
Harrison  writes  (in  litt.,   August 
Burntisland,  Fife,  he  found  a  colon 
Solidago  virgaurea. 
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Acacia  decurreniy  foodplant  of  lal- 
mentu  ictintu       . .         . .         . .     36 

Adenocarptu  intennedius,  foodplant 
of  L.  hoetica        65 

Adopaea,  characteristics  of,  93 ; 
differentiated  from.  ThymelicjiB, 
93;  synonymy 92 

Adopaea-  Jlava,  synonymy,  105  ; 
original  description,  106 ;  imago, 
106;  sexual  dimorphism,  106; 
gynandromorphism,  106;  varia- 
tion, 106-8 ;  egglaying,  108 ; 
ovum,  108 ;  habits  of  larva,  108 ; 
larva,  108-9  ;  variation  of  larva, 
109,  110 ;  foodplants,  110  ; 
puparium,  110  ;  pupa,  110-11  ; 
time  of  appearance,  111-113; 
habitat,  IIH;  habits,  113-14; 
British  localities,  114-15 ;  dis- 
tribution         115-116 

Adopaea  lineola,  synonymy,  94 ; 
original  description,  94;  imago, 
95  ;  sexual  aimorphism,  95 ; 
compared  with  A.  fiava,  95; 
variation,  95-97 ;  egg-laying,  97; 
ovum,  97 ;  eggs  compared  with 
those  of  T.  actean,  98  ;  habits  of 
larva,  98-9 ;  ontogeny  of  larva, 
99  ;  larva,  99-100  ;  foodplants, 
100 ;  puparium,  100 ;  pupa,  100, 
101 ;  time  of  appearance,  101-2 ; 
habitat,  102-3  ;  habits,  103-4 ; 
British  localities,  104;  distribu- 
tion . .         . .         . .  104-5 

Aglais  urticaey  larvfB  (gregarious) 
spinning  silken  web        . .       52,    58 

Agrimonia  eupatoria,  foodplant  of 
H.malvae 240 

Aira  caespitota,  foodplant  of  17. 
comma 179 

Alimentary  canal  of  embryo  devel- 
oped in  butterfly  eggs     . .         . .      7 

Allied  plants,  laid  on  by  butterflies     4 

Amblypodia  larvsB  attended  by  ants    85 

Amorpha  populi^  resemblance  of 
ovimi  of  Adopaea  Jlava  to  ovum 
of 108 

Anaca  andrica,  larvsB  leaf-spinnen    62 

Antennal  sensory  organs  . .         . .      4 

Anthocharii  belia,  larvss  resembling 
stems  of  foodplant  ..       72,    75 


Ai 


B( 
Bi 


Be 


GENERAL   INDEX. 


468 


» 

f 

t 

i 

i 


i' 
V 

i 

f 


PAQE. 

^o^jeania  hirtuXa^     foodplant    of 
T.  haXhiM  . .  .  .  . .         . .     76 

Botanical  instinot  of  butterflies   . .       8 
^rachyyodiwnfinnatum,  foodplant 
of  r.  aci€va  . .  . .      120,  128 

^raehypodium  tylvaticum,  food- 
plant  of  A.  fiava,  108 ;  foodplant 
of  T.  aeteon,  120, 128  ;  foodplant 
of  ii.  tylvanui,  187  ;  foodplant  of 

C.palaemon         206 

Bromui    asper,    foodplant   of    C 

palaemon 201,  206 

butterflies      distinguished      from 
znoths,  1 ;  fossil,  2 ;  generalised 
in  struoture,  or  specialised,  2 ; 
egg-laying,  2;  sense  of  smell  in, 
3 ;  eggs,  described  generally,  6-7  ; 
hybemating,  6;    photographing 
eggs  of,  8-11 ;  obtaining  eggs  of, 
12-15 ;  laryas  and  their  moultings, 
16.17 ;  external  structure  of  larva 
of,  18-26 ;   internal  structure  of 
Icir va  of ,  26-  30 ;  larvaa ,  association 
of  ants  with,  80-87 ;  carnivorous 
babits  of  larvs9,  87-40;    collect- 
ing larv»  of,  40-60 ;  silk-spinning 
IxiCbit  in  larvas,  60-61 ;  coloration 
of  larvcB,  61-72 ;  resting-habits  of 
larvflB,  72-78 ;  period  of  quiescence 
Of  larv89  before  pupation  . .     78 

^<^Zamagrosti9    epigeioi,  foodplant 

of  T.  acteon  128 

^ftUophryid  eggs 820 

Car^x  flowers  attractive  to  T.  acteon  127 
Garnivoroas     habits    of    butterfly 

larvas  . .  87-40 

Catalogue  of  Palaoarctic  Urbioolids  295 
Centaurea  flowers  frequented  by  U, 
comma  ^  186;  seedheads  a  resting- 
place  for  N,  tages,  288;   flowers 
attractive  to  C.  ditpar   . .     436,  469 
Chaloids,  infesting  butterfly  eggs         6 
Charaxes    jatius,  larveo   spinning 
silken   platform,  66;  protective 
value  of  resting-position  of  larvie, 
66, 74 ;  cryptic  coloration  of  larva, 

62,    72 
Chlorippe  elyton,  larvie  gregarious 
in  a  web    . .         . .         . .         . .     62 

Ohrysophanid    egg,    820;     larva, 
820-1;   pupa,  321-4;   imagines, 
variation  of,  826 ;  sexual  dimor- 
phism of  . .         . .         . .  826-6 

Chryiophanidi,  gynandromorphism 

in,  417 ;  sexual  dimorphism  in     416 
Chryiophanus,  imago,  416-6 ;  egg, 

caterpillar  at  birth,  chrysalis    . .  416 
Chrysophanut  ditpar,  larva  drop- 

Eingby  athread,  66 ;  var.  rutUui, 
irv»  resembling  their  foodplant 
66;  synonymy,  417-8;  oriffinal 
description,  418-9;  ima«o  419- 
Mxuaf  dimorphism.  Y19.20; 
hiBtonoal    account    of    British 
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specimens,     420-8;     variation, 
428-88 ;  teratological  specimens, 
488;   egg-laying,  438-9;  ovum, 
439-40 ;   habits  of  larva,  440-3 ; 
larva  in  first  instar,  443-4;    in 
second  instar,  446 ;  in  third  instar 
445-6 ;   in  final  (?  fourth)  instar, 
446-7;    nearly   fullgrown,    447; 
final  instar  (fullgrown),  447-8; 
foodplante,       448 ;       pupation, 
448-60;    newly-formed  pupa  (of 
var.  ruHluM),  460;   pupa   (from 
British  pupa-sh^s),  450-4 ;  living 
pupa   (of   var.   nUilui)^    464-6; 
pupal  coloar  changes,  456 ;  time 
of   appearance,    456-8;    habits, 
468-9;  habitat,  459-60;  localities, 
460;  distribution  ..  460-1 

Chrytophanu$       hippothoH       (var. 

euryhia),  gynandromorph         . .  417 
Cinclidia  harrUii,  larvse  in  a  web 
before  hybernation  ..         ..54 

Clover,  reputed  foodplant  of  12.  hypo- 
phlaecu      . .         . .  . .         . .  844 

Coenonympha  <2aru>,reBting-habit  of 
larva  •  •         • .  . .         . .     75 

Coloration  of  butterfly  larvie,  61-72 ; 
cryptic  or  warning  ..         ..62 

Comarum  paluttre,  foodplant  of  H. 
malvae      ..         ..  ..  ••  240 

Compoiitae,  flowers  attractive  to  R. 

phlaeai 406 

Coronilla  varia,  reputed  foodplant 
of  U.  comma,  179 ;   foodplant  of 
H.  malvae,  240 ;  foodplant  of  N. 
taget         ..         ..         ..         .-280 

CremattogatUr  dohrni  (ante),  nests 

frequented  by  5j>fllpw  fP*»**       ••- 
Cupido    minima,    assimilation    01 
larva  to  calyces  of  foodplant,  e* . 
protracted  period  of  larval  quies-     ^^ 

cence  previous  to  P>iP?S*^?^  i^nta  »» 
Curetis  larva  not  attended  by  w»,  ^ 
Cuvier's<Ja8ttficaUonoi*'Btappe« 

Cy^r^    pH^rgiolus^   ^^^^^^.2 
gland  in  1,^^^  of.  •         'l     191 ; 

characteristics  ol  •  •     ,-;;onymy. 
Cyc^e.    palaer^^  S^^^l 
ix?  ;  original  ,^».      ^ubX 


194 


^  origio*^  ^^^  .      Bexiial 


206;     puparium,    3«"o-^J^;^ 

206-9 ;      Sne      of     »PP«Sft2' 
209-11;  habit8,  211-2;   habitot. 

212-8  :    British  localities,  218-4, 


214-6 


distribution  ••        ,",  ^*   ^* 

Cynosurus  erUtatus,  foodptont   01 
A.    lineola,  97 ;   foodplant  ol  C.  ^^ 
pal€i^mcn  ..  ••         ••         •• 


Feniseca  targuimti^,  larvaa  carnivor- 
ous  37 

Festuca  duriuscula,  foodplant  of 
A.  sylvanvs  . .         . .         . .  142 

Festuca  ovina,  foodplant  of  17. 
comma       . .         . .         . .         . .  179 

Filippi's  gland         50 

Foodplant,  selection  of,  by  butter- 
flies   4 
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DactylU  glom^ata^  foodplant  of 
A.  sylvaniLs  . .         . .      137,  142 

Dactyiopius  adonidum  (mealy-bug) 
devoured  by  SpalgU  epius  larvod       39 

Daisy,  flowers  attractive  to  N.  tages  290 

Delias  harpalyce,  gregarious  larvaa     67 

Dichromatism    in    adult    Satyrid 

larvflB     . .         . .         . .         . .     66 

Dipsacus  sylvestriSf  foodplant  of  H. 
malvae      . .         . .         . .         . .   240 

Dorsal  canal  of  larva  forming  in 
butterfly  eggs 7 

Kchiumf  attractive  to  A.flava     . .   114 

Egglaying  of  butterflies     ..         ..       2 

Eggs  of  butterflies,  5-7 ;  colour  of, 
6 ;  position  of,  6  ;  laid  singly  or 
in  clusters,  6;  subject  to  many 
dangers,  6 ;  development  of,  6,  7 ; 
photographing,  8-11 ;  obtaining  12-15 

Embryo  in  butterfly  eggs  . .         . .       7 

Epinephele  ianira^  leaf-spinning 
larvaB  of,  59 ;  E.  ianira^  ida,  and 
pasipha^y  resting-habits  of  larvaa    73 

Epiphysis  cruralis  (  =  tibial)        81,     88 

Erebia  epistygne^  scipio,  and  zapa- 
teri,  resting-habits  of  larvaa       . .     73 

Erebia  zapateri^  resting-period  of 
larva  . .     76 

Eryngium  campestre{is)  ,food plant  of 
N,  tages 280 

Eucheira  socialis,  larves  gregarious     57 

Euchlo?,  cardamiiieSy  assimilation 
of  larva  to  pods  of  foodplant,  54 ; 
to  stems  of  foodplant     . .       72,     75 

Euchloe  euphenoidett  resting-habit 
of  larva     . .         . .         . .         . .     75 

Eugonia  polychloroSf  web-spinning 
larvaB  of     . .         . .         . .  57-58 

Euliphyra^  larvsB  carnivorous       . .     40 

Eupatorium,  attractive  to  A.flava 
114 ;  to  R,  phlaeas         . .         . .  405 

Euphydryas  phaeton^  larvas  hyber- 
nating  in  a  web   . .         . .         . .     53 

Euphoeades  troiluSt  larva  a  leaf- 
spinner,  52 ;  larva  spinning  silk 
for  pupation,  61 ;  cryptic  colora- 
tion of  larva        . .  '     . .       67,    74 

Eurema  lisa^  cryptic  coloration  of 
larva         63-64 

Euvan^ssaantiopa^  silk-spinning  of 
gregarious  larvae  of,  52,  57-58; 
larvaa  of  the  warning  type  66-67 

External  structure  of  butterfly 
larvaa         18-25 
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sexual  variation,  348 ;  variation, 
^^  \  egg,  B43-4  ;  ovipositioD, 
344 ;  foodplants  and  habits  of 
larva,  344;  larva,  344;  pupa, 
344-5 ;  enemies,  845 ;  time  of 
appearance,  345-6  ;  habits  and 
flight,  346 ;  postures  and  sleep, 
846-7 ;  haunts,  347  ;  distribu- 
tion   847 

lolmmutevagorat  and  tctiniM,  larvn 

attended  by  ants 86 

Iberit  pinnata^    foodplant    of   N. 

^get  280 

•*^chneumon     veridbiliSf     infesting 

larva  of  R.  phlaeas         . .         . .  392 

■uiternal  structure  of  butterfly  larvsB, 

25-80,  including  (1)  The  muscular 

system,  26 ;  (2)  The  alimentary 

system,  26-7 ;  (3)  The  circulatory 

system,  27-28;  (4)  The  respiratory 

■ystem.  28 ;  (5)  The  fat-body,  28; 

(6)    The  nervous  system,  28-9 ; 

,   \')   The  reproductive  system     . .     29 

^^Ula,  erithmoides,  attractive  to  T. 

»  j5*«o»        127 

^^^lides  ajaXf  gaily-coloured  larva 
J-      *..         ..  ••         «.         ..     67 

**'^irclides  podaXiriuu,  cryptic  color- 
ation of  larva     62,  64,  68,  70-72,    74 

^*<^niadei  glaucus,  foodplants  of,  4; 
^^rva,  a  silk-spinner,  52  ;  larvea 
^t'otectinR     themselves    against 
storms,  58-9  ;    cryptic  coloration 
of  larva      . .          . .           64,  67,    75 
Juncnt  communU,  seedheads  a  rest- 
ing place  for  N.  tages     . .         . .  288 
Junonia    coenia,    resting-habit    of 
larva  .  -  73 

Lachnocnema,    larvaa    carnivorous    40 

LaeosopU  rohorU,  habits  of  larvaa    72-3 

Laertias  philenor,  gaily-coloured 
larva  of,  67 ;  resting-habit  of 
larva  73 

Lampides  hoeticiu,  secretory  gland 
in  larva  of,  30  ;  larvas  spinning 
leaves  and  flowers  together,  59, 
75;  assimilation  of  larvaa  to 
foodplant  . .  . .         . .         . .  64-5 

Lampuies  telicanutt  larva  resem- 
bling foodplant,  65 ;  larva  feeding 
in  flowers  and  buds        . .         . .     75 

LarvsB    of    butterflies    and    their 

moultings,     15-17;     resembling 

birds'  droppings,  68;    (also  see 

under  Butterflies). 

Latreille's  classification  of  '*  Skip- 


pers 


>i 


. .  82-3 


Jjavender,    flowers    attractive  to 

R.  phlaeas           ••....  ..405 

Lepttdta   nnapm,  assimilation  of 

larva  to  foodplant           ,  ^  g^ 

Lice  (plant-)  devoured  by  butterfly 
larva         ..         ..  •«o*ii/ 


39 

81 


63 


35 


PAGE. 

LiihenitU  tibyUa^  silken  hybernacu- 

lum  of  larva  . .         . .         .  •         54-5 
Linn6*B  classification  of  "Skippers' '     82 
Liphyra  hrassolis^  larvs  in  ants* 
nests,  38-9  ;  eggs  laid  near  ants' 
nests,  38 ;    larvie  reputed  to  be 
carnivorous 

'*  Locklet "  =  brush  of  hairs 

Lolium  perewne,  foodplant  of    A, 
Uneola       . .  . .  . .  . .     97 

Longitudinal  stripes  common  on 
grass-feeding  larvse 

Lorantkua  linophylltu  and  L. 
eelastroideSf  foodplants  of  Ogyris 
zoHne 

Lotus  comiculatu8t  reputed  food- 
plant  of  U,  comma,  179 ;  food- 
plant  of  N.  tages,  280  ;  flowers 
attractive  to  N.  tages,  289,  and 
to  R.  phlaeas       ..  .,      406,  408 

Lotus  omiihopodioideM,  foodplant 
of  r.  hallus  . .  . .         . .     75 

Lotus  uUginosus,  foodplant  of 
N.  tages    . .         . .  . .         . .  280 

Loweia  alciphron,  gynandromorph    417 

Loweia  amphidamas,  gynandro- 
morphs  of,  417 ;  pupa    . .         . .  452 

Luzula  pilosa,  foodplant  of  A. 
sylvanus    . .         . .  . .  . .   142 

Lycaena  arion,  larvae  attended  by 
ants,  36 ;  larvsB  resembling  their 
foodplant  . .         . .  . .  . .     66 

LycsBnid  eggs  compared  with  Cbry- 
sopbanid  . .         . .         . .  •/  320 

Lycaenidi,  antiquity  of  their 
association  with  ante     .  •  •  •     3" 

Lynmachia  nemorum,  flowers 
attractive  to  N.  tages      -  •      .    '  *, 

Lythrum    salicaria,    foodplant    oi 
L.  telieanus,  75 ;  flowers  attrac-  ^^^ 
tive  to  C,  dispar  •  • 


Medieago  saliva,  foodplant  of  L. 

boeticus  •  •.         '  ^ 

Melanargia   ff«la«e».  "^^r.  . 

3M.taea  anrini!,  S'^^Tot       ■■ 
in  a  tent.  58 ;  P»P»^«'!"«eb.  53 ; 

67;  larviT,:,.feederB    ••        ; 
Micropylo.  definition  "".l^t   (  ^ 

Motr^^tti^isb^d  frombutter 

flies  •  •  *  *■•  e  1 7  7fi.7H 

Moultings  of  butterfly  larva,  16-17,  /o  lo 

Nepeta  fflechoma,  flowers  a^ractive^^^ 

toJS?".   tages  "  •'     ncq- 

Nuoniades,     synonymy    of,    ^^y^^^^ 

characteristics      •  •  •  •     ^-<, . 

Nisoniaties  tages,  synonymy,  -tfO- , 

original  description,  262;  imago, 
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57 
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262-8 ;  sexual  dimorphiBm,  263  : 
variation,  263-9 ;  egg-laying,  270 ; 
oYum,  270-1 ;  habits  of  larva, 
271-8 ;  larva,  278-80 ;  food-plants, 
280;  pupariam,280-l;  pupa,281-3; 
dehiscence  of  pupa,  284 ;  time  of 
appearance,  284-8;  habits,  288-90; 
habitat,  290-2 ;  British  localities,  |    J 

292-3 ;  distribution,  294-6 ;  lanrao 
resembling  their  foodplant        . .   265 

Ocelli  of  embryo  showing  in  butter- 
fly eggs     7 

Oicophylla  imaragdinat  a  species 
of  Tasmanian  ant  . .         . .  38-9 

OecophyUa  vireseeru  (ant),  attend- 
ing Ogyrit  larvaa  . .  . .     35 

Oeneit  vuicouni,  larva  brilliantly 
striped 61 

Ogyris  larvsa  attended  by  ants      . .     85 

Ononii  arvermtt  attractive  to  T. 
aoteon       . .  . .         . .   127 

Omithopus  perptttillus^  reputed 
foodplant  of  U.  comma  . .         . .  179 

Oxyria  rniiformUt  foodplant  of  R. 
hypophlaeat  var.  feildeni  . .  348 


P 

Ft 

Pc 

Pri 

i 

Pu 

f 

Pyi 
Pyi 

o 

Rag 

li 


Panicum{i)  crtu-gallit  foodplant  of 
O.palaemon        ..         ..      208,  205 

Panicum{t)  sanguinale^  foodplant  of 
C.  palaetnon         . .  . .  . .   205 

PapUio  alexanoTj  protective  color- 
ation of  larv8B      . .         . .       68,     74 

Papilio  hofpitoTif  resting-habit  of 
larva         . .         . .         . .        74,    76 

Papilio  machaoiiy  larva  spinning 
silk  pad  for  pupation,  60-1;  pro- 
tective coloration  of  larvsB    67-8,    74 

Papilio  polyxeneSf  f^aily-coloured 
larvEB  of    . .         . .         . .         . .    67 

Papilionine  larvas,  gradual  develop- 
ment of     68-71 

Pemphigus  fraximfolii  and  P.  im- 
hricator  (plant-lice),  devoured  by 
butterfly  larvaB     . .  . .     37 

Phalaris  arundinaceat  foodplant  of 
A.  sylvanus  . .         . .         . .  142 

Pheidole  crernastogaster  and  P. 
quadritpinofa  (antd),  attending 
Lycaenid  larves     . .         . .         . .    33 

Photographing  butterfly  eggs        . .  8-11 

Pieris  Oratticae,  larvsB  spinning  silk 

pads  for  pupation  . .         . .    59  I       391 

Pieris  rapae^  larves  spinning  silk  Rumei 

pads  for  pupation  . .  60-61 

Plantago  lanceolata,  heads  fre- 
quented by  H.  malvatj  250 ;  re- 
puted foodplant  of  //.  malvae  . .  240 

Plantago  major ^  a  reputed  foodplant 
of  C.  palaemon     . .         . .         , .  205 

Plantago  minor  f  seedheads  a  resting- 
place  for  N.  tages  . .         . .  288 

PUbeius  arguSf  secretory  gland  in 
larva  of     . .         . .         . .         . .    30 

Poat  foodplant  of  U,  comma        . .  179 


Ban 

fli 
Best 
Blba 

sy 
Bibs 
Boot 
Rubi 

ma 
Rubu 
Runu 

hyi 

391 

Rume 

phi 

RutM 

disi 

Rume. 

hyp 


C.d 

Rumea 

R.p 
Rumex 

phla 
Rumex 

ditpi 
Rumex 

phlm 
Rumicit 
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acterlstics,    327;    imago,     327; 
genitalia,    328  ;       ovum,    328 ; 
larva,  328-9  ;  pupa         . .         329-30 
Jttiniicia  phlaeaSy  synonymy,  330 ; 
original  description,  330 ;  imago, 
330  ;  sexual  dimorphism,  330-1 ; 
variation,   331-80;   teratological 
examples,  380;  gynandromorphs, 
380;     egglaying,    380-2;     egg- 
parasites,    382;    ovum,    382-3; 
variation  of  ovum,  384 ;  habits  of 
larva,  384-6 ;  larva,  386  91 ;  varia- 
tion  of    larva,   386 ;    pupation, 
391 ;  foodplants,  391-2 ;  parasites, 
392;   pupa,  392-4;   variation  of 
pupa,  394-5 ;  comparison  of  pupe 
and  pupal  dehiscence  with  those 
of    C.   dispar,  395-6  ;    time    of 
appearance,     396-404 ;      habits, 
404>7;    habitat,   407-9;    British 
localities,  409-11;  distribution  411-413 
■RuralideSf  characters  of  the  super- 

family        298,  319 

■fiuralU  betulae,  protective  resting- 

position  of  larva  . .         . .  66-72 

•niisticus  melissa  and  R,  scudderii 

iarvtm  attended  by  ants  . .  . .     32 

Satyrid  larvss  resembling  their  sur- 
roundings, 66;  resting-habits  of 
larvfB    oi    S.  alcyone^   circe    and 

hermione 73 

Scabious,  seedheads  a  resting-place 
for     N.  tagea,   288;    flowers  at- 
tractive to  R.  phlaeas     . . 
Schizaneiira  tesnelLata   (plant-lice), 

devoured  by  butterfly  larvae 
Schra.iik'8  classification  of  "Skip- 
pers "  

Scudder's  classification  of  "Skip- 
pers," 83,  84  ;  remarks  on  the 
gradual  development  of  Papilio- 
nine  larvaa,  G8-71  ;  diagnosis  of 
the  Chrysoplianidi  of  New  Eng- 
land   

Sea-holly,  flowers  of  attractive  ioR. 
phlaeas      

Secretory  glands  in  larvae  of 
Lycaenidi 30 

Self-heal,  flowers  attractive  to  N. 
tages  ..     * 289 

Sense  of  smell  in  butterflies  . .  3,  4 

Serratula  tinctoria,  dead  flower- 
heads  a  resting-place  for  R. 
phlaeM 407 

Silk-spinning  of  butterfly  larvas, 
50-61 ;  for  pupation         . .  69-60 

Skippers,  81  ;  chai-acters  showing 
transition  to  Heterocera,  81  ; 
secondary  sexual  characters,  81, 
83;  classification  of,  82-86; 
larvBB  making  tents  of  leaves    ..61-52 

Smell,  sense  of,  in  butterflies       . .       3 


406 
37 


82 


324 


406 


380 
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Solidago  virgaurea,  foodplant  of  R, 

phlaeai      . .         •  >  . .         •  •  462 

Spalgu    epiu3,  larved    ooccidopha- 

gou3  . .         •  -  . .         . .     89 

Spalgis    s-signata^    larvs    aphldi- 

vorouB        . .  • .  . .  39-40 

Stirpes,  main  of  Lepldoptera        . .       2 
Strymmx  titus,  larva  dropping  by  a 

thread        •  >         • .         . .  . .     66 


Taraxacum  officinale^  flowers  fre- 
quented by  H.  malva^    . .  . .  229 

Tarucus  theophra$tusiax\ea  attended 
by  ants      .  ■  . .         . .  .  •  83-4 

Teesdalia  nudicaulu^  foodplant  of 
I^,  tagts     .  •  •  •  •  •  •  •  280 

Temperature  experiments    (on  R. 
phlaeafi)     of     Weismann      and 

Merrifield 331-336 

Teratological  examples  of  Chryso- 

phanu9  di*par,  438;    Cyclopides 

palaemon,  195 ;  Hesperia  malvae, 

223  ;  Rumicia  phlaeaa     . . 

Thais   polyxena   (var.    cassandra), 

larvje  spinning  silk  for  pupation, 

69-60 ;    resting-habit    of    larva, 

and  of  that  of  T.  rumina  (var. 

medesicattte)  ^        •  •  • .         • . 

Thecla    aescidi    and    T,     acaciae, 

resting-habit  of  larvsa    . . 
Thestor  ballus,  secretory  gland  in 
larva  of,  30 ;  larva  day-feeders, 
75  »  pupa  . .         • •  •  • 

Tbestorid*    eggs    compared    with 

Chrysophanid      .  •         •  * 

Thistle    flowers    attractive    to   T. 

acteon,  127;  to  U.  comma,  186; 

to  R.  pfdaeoi,  404  ;  to  C.  dUpar, 

*  ^  424,  435,  469 

Thymelicid  eggs  compared  . .     92 

Thymelicus,    synonymy    of.    116; 

characteristics  of . .  ••  ••  ^l* 
Thynulicut  acteon,  synonymy, 
117  ;  original  description, 
117-8;  imago,  118;  sexual 
dimorphism.  118;  gynandro- 
morphism,  118;  variation,  118- 
9  ;  egg-laying,  119  ;  ovum,  119- 
120;  habits  of  larva,  120-1; 
larva,  121-123  ;  foodplants,  123  ; 
puparium,  123-4;  pupa,  124-6; 
time  of  appearance,  125-6 ; 
bftbits,  126-7;  habitat,  127-8; 
British  localities,  128-9;  distri- 
bution              129-130 

Thymus  ierpyllumy  flowers  attrac- 
tive  to  N.   tagesy  289  ;    to    R. 
phlaeas      ..         ..         «•         ..406-6 
Tibial  epiphysis       ..         ..        81,     88 
Triticuw,  foodplant  of  A.  lineola^ 
97,  100;  junccitm,  pungent^  and 
repeng,  foodplants  of  T.  acteon. 


74 
76 


462 
320 


Possibly  Callophryid  egg^,  gee  Kn«-  ^^^^  xviii.,p.239. 


466 


BRITISH    BU! 


PAOX. 

123;  repent,  foodplant  of  A. 
•ylvantu,  142;  foodplant  of  U. 
comma,  179;  foodplant  of  C. 
palaemon 205 

XJrUcola,  synonymy  of,  152 ; 
characteristics 153 

Urbicola  comma  y  synonymy, 
153  ;  original  description, 
153  ;  imago,  153-4 ;  sexaal 
dimorphism,    154-5;    genitalia,  |    1 

165-6;  variation,  156-174;  egg- 
laying,  174;  ovum,  174-6;   on-  1 
togeny  of  larva,  176-7;    larva, 
177-9;  foodplants,  179;  puparium,                 J 
179-80;    pupa,   180-4;    time  of 
appearance,  184-6 ;  habits,  186-7;                 ^ 
habitat,  187-8;  British  localities, 
188-9  ;      distribution,     189-90  ;                ^ 
Nearctic  forms,  distinguished  in 
a    table    by    Scudder,    163-5  ;                V 
Speyer*s  diagnosis  of  American 
forms,  166-7 ;  Edwards'  remarks 
on  American  forms        . .         . .  167 

Special  Index  t 

*  Denotes  a  syi 

Abantis         8«  A^ 

abax,  Cydopides 297  Ag 

acacias,  Strymon  (Tbecla)  306,  307,  Ag 

,                                                                                               309,  312  ah 

acastus,  Hesperia 83  alk 

'  Achlyodes 217,  265 

•acis       (semiargus),       Nomiades  alb 

(Papilio)  250,  303,  304,  305,  306,  alb 

308,  309,  310,  312,  313,  318,  319  alb 

•actBBon  ( =  acteon),  Thymelicua  88,  C 

91,  117,  123  albi 

acteon,  Thymelicus  85,  90,  91,  92,  albi 

98, 107, 113, 114, 1 17-30, 136,  297  n 

acis  (mars),  Strymon         . .         . .  307  alec 

admetus,  Polyonmatus  (Agriades)  2: 

306,  307,  308,  309,  310,  311,  312  alci< 

Adolescentes            ..         ..     306,  309  alcij 
•adonis  (bellargus),  Agriades  (Poly- 

ommatus)  . .    303,  304, 305,  306,  aico 

307,  308,  309,  310,  312,  alcoi 
313,  318,  319,  820 

Adopasa         . .            85,  92-4, 117,  181  alexi 

•Adopaea  (  =  Thymelicus)    85,  116,  297  gu 
•AdopcBa  (=Adop8sa)         ..         ..93 

-Sigiale          87  alexii 

BBgon,  Plebeius  (Lycaena)  303,  306,  ali  (a 

807,  309,  311,  312,  313,  818,  319  alpin 

eemon,  Hesperia 805  col 

Aeromachidi           296  alpim 

AeromachinsB          296  alpim 

Aeromachus 296  *alsui 

ffisculi      (ilicis      var,),      Strymon 

(Thecla)    . .         . .         306,  309,  312 
*agestis  (astrarche),  Aricia  (Papilio) 

187,  303,  304,  306,  307,  808,         |  'altha 

309,  311,  312,  313,  318,  326  *alth8 
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althesB,  Eiynnifi  (GarchaTodnB)  81, 

83,  85,  89,  218,  255,  296 
•altheflB  (=tara8),  Hesjwria         ..227 
&lveoides    (serratuleB   var.)y   Hes- 
peria         296 

*  alveolus  (=malvaB),  Hesperia  83, 

85,  220,  222 

*  alveolus  ( = taras) ,  Hesperia  . .  227 
•alveus  (=carthami),  Pyrgus  ..  83 
alveus,  Hesperia  90,  104,  113,  174, 

186,  218,  220,  221,  224,  227. 260,  296 
axaandus,  Agriades  (Polyomroatus) 

306,  307,  309,  311,  312,  313 

Amblyscirtidi  190 

^americana  (=hypophl8BaB),Rumi- 

cia 340,  342 

'*a]ziericanu8(  =  hypophlsBas)  ,Rumi- 

oia 341,342,347,  348 

americanus,  Muschampia  . .         ..218 
amphidamas,     Loweia      (Chryso- 
phanus)  303,  306,  307,  309,  311, 

312,  326,  340,  414,  417,  434,  452 
anaphion  (hylas),  Scolitantides     . .   307 

amor,  Hesperia 305 

Mnurensis   (maculatus  var.)^  Bre- 

meria         296 

a^yntas,  Everes  (Lycaena)        133, 
303«    305,    306,    307,    308, 

309,  311,  312,  313 
anatolica  (sylvanus   var.    et  aft.), 

Augiades 135,  297 

andalusica  (malvao  var.)^  Hesperia 

226,  230,  296 
andromedsB,  Hesperia        218,  220, 

222,  296 
antero-alba  (phlaeas  ah.),  Ruxnicia  357 
aDteroB,     Polyommatus    (LycsBna) 

311,  312 

Antigonini 217 

antonia,  Hesperia   . .         218,  227,  296 

anura,  Hasora         298 

Apausti  ..  ..         ..        90,     92 

Apaustus 92 

approximata    (tages    a5.),   Nisoni- 

ades  264,  296 

aquiliDa,  Ismene 298 

aquilo,  Polyommatus  (Argus)    308, 

309,  310,  312 
*araciiithus    (morpbeus),  Heterop- 
terus  (Cyclopides,  Hesperia)     83,  192 

aratas,  Lampides 307 

arcalaus,  Augiades  . .  83,  130,  132 

•aroas( =alcon),  IiycfBna(Nomiades)  306 

archius,  Lampides 307 

argiades,  Everes  (livccena)  306,  313, 

318,  319 
'argianus  (aemiargus)  .Cyaniris  306,  313 
•argiolus  (acis),  Nomiades  . .  307 

argiolus,  Celastrina  (Papilio)     303, 
304,  305,  306,  308,  309,  312, 

313,  314,  318,  319 
Argua..  .  ..303,304,308,  309 

argus,  Plebeins  220,  303,  304,  305, 
306,  807,  308,  309,  311,  312, 

318.  319 
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*arguB  (ffigon),  Plebeius  . .  . .  813 
*argu8  (sicaras),  Polyommatna  . .  313 
Argyreus        . .  • .  . .  .  •  304 

•argyrognomon  (» argus),  Plebeius 

(Busticus) 313 

argyrostigma,  Aubertia      . .      193,  297 

Aricia  313,  326 

arion,  LycsBua  (Papilio)    303,  304, 
305,  306,  307,  308,  309,  310, 

811,  312,  313,  818,  319,  429 

Armati  307,  309 

artazerxes,  Aricia  (Papilio)        304, 

305,  308,  309,  BIO,  312,  820 
asabinus,  Ghrysopbanas     . .         . .  416 

assiniboia  (comma  var.),  TJrbicola 

168,  169,  170^  297 
astigmata  (leonina  var.),    Tbyrae- 
licus  •  •  •  •  •  •         •  •  297 

astrarche,  Aricia        187,  313.  318,  326 
Astyci  •  •  •  •  •  •       83,    84 

asychis,  Hesperia    . .  . .         . .  218 

athemon,  Papilio  P.R 303 

atkinsoni,  Isoteinon  . .         . .     87 

*atys  (  =  pherete6),  Nomiades       ..  806 
Aubertia        .  •         •  •  •  •         •  •  296 

AuciadsB        -  •         •  •  •  •  83,  90,  180 

Augiades       ..         85,94,117,131-132 
•Augiades  (=Urbioola)       ..         ..163 

aarantia(palflBmonab.),  Cyclopides 

195,  297 
•auratus  (=di8par),  Cbrysopbanus  418 
B.uratus  (diepar  afe.)-  Cbrysopbanus 

^  429,431,435,436-438 

aurispex,  Nisoniades  . .       83,  260 

aaronitens  (phlaaas  ah.),  Rumicia  414 
•  Aurotis  ( =  Zephyrus)  306,  313,  819 
au9tralis(alce8B  var.),  Erynnis  ..  296 
auBtralis  (malvfle  var.  et  a6.)«  Hes- 
peria . .  224,  225,  230,  296 
baallislon,  Lampides         . .         . .  307 

bada,  Parnara  ••,„••  .  ' '  oS? 
•beeticus  (altheeaB  var.),  Erynnis  . .  29b 
bsBticus  (a)  (  =  boeticu8),  lf^9^^f 

(Thecla)    . .         •  •         306,  311,  318 
ballus,  Tbestor  806.  307,  308,  309, 
312,  314,  319,  320,  321, 322, 

394,  452,  462 
baralacha  (phlaeas  var.),  Rumicia 

350,  352 
basilipunota  (pbleeas  ab.),  Rumicia  366 
batou  (  =  hyla8),  Scolitantides  307, 

310,  314 
Battus  ..         ..         ..         ..304 

*baitu8       (orion),       Scolitantides 

(Lyccena)  303,  304,  306, 307,  309. 

^  810,  312,  314 

bavius,  Polyommatus  (Argus)  309, 

310,  312 
bella,  Plebeius  (Lycsena)    . .  . .  311 

hftllargus  (adonis),  Agriades     307, 

°^  318,  319,  320 

bellis,  LycBBna         ..         ..  ..311 

hembecilorme.  Ttocbilium  . .  119 

^^  jjjamini,  Rhopa\ocampta  ..  298 

beon»  Strymon         ..        -.         ..807 
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betulBB,  BuraliB  130,  303,  304,  305,  i 

306,  307,  308,  309,  312,  313.  < 

314,318,319,   321  i 

bicolor,  Dejeania    . .         . .         . .    297         ( 

bieti,  Bremeria        296    I    ( 

bifasciatas,  Achalarus       . .         . .    295    I     * 
bilineata     (dispar    a&.),    Chrjso-  c 

pbanus 431     I    a 

bipanctata  (phlaBas  a&.),  Bamicia   360-1     I    c< 

Bithynes 307 

Bithys  309,   314         cc 

* bi ton    ( = damon) ,    Polyommatus 

(Nomiades)  306        ce 

bix8B,  Hesperia        . .         . .         . .      83        ce 

bocchoris,  Hesperia. .         ..         ..   218    |    *c 

*boeticu8  (stelicinuB),  Lampides     312 
boeticus  (a),  Lampides  82,  220,  305, 
306,  307,  308,  309,  811,  312, 

313,  315,  319,  395 
boisdavalii,  Lycflsna  . .         . .   310 

bouddha,  Augiades 297 

Bremeria 296 

brizo,  Thanaos       256 

bromius,  Nisoniades  . .       83,  200 

*bronte8  (=palaBmon),  Cyclopides 

83,  192,  193,  194 
BrontiadsB     . .         . .         . .         . .     90 

•brontides    (=:albiguttata),  Cyclo- 
pides          196 

brunnea  (lineola  ab.),  Adopeea    96, 

297,  461 
brannea  (malvte  ab.),  Hesperia  224,  296 
brunnea-alcoides  (tages  ab.),  Niso- 
niades        265,  295 

brunnea- transversa  (tages  ab.),  Ni- 
soniades     265,  295 

brunnea-unicolor  (tages  a&.),  Niso- 
niades        265,  295 

brunnea-variegata      (tages      ah.), 

N  isoniades  . .         . .     265,  295 

brunnescens   (dispar  a6.),  Chryso- 

phanus 432 

cacaliffi,  Hesperia  . .  218,  220,  296 
Cfpcus  (serratulaB  varX  Hesperia  . .  296 
ceeruleopunctata      (phlsaas      ab.), 

Bumicia 366-8 

caBrulescens,  Chapra  . .         . .  298 

calliopis,  Polyommatus  (Argus)  308,  309 
Callophrys  . .  . .  314,  318,  319 
candens,  Chrysophanus     . .         . .  311 

Caroharodontes       83 

*Carcharodu8  ( =Erynnis) . .  81,  85 
cardamines,  Euchloe  ..         ..270 

cardui,  Pyrameis 405 

•cardui  (  =  malvaB),  Hesperia  ..222 
caricsB,  Papilio,  P.B.  . .         . .  303 

carlinie  (alveus  var.)^  Hesperia  . .  296 
•Carterocephalus  ( =  Cyclopides)  85,  192 
carthami,  Hesperia  83,   218,  220, 

225,  227,  228,  230,  296 

Carysti  215 

cashmirensis,  Hesperia      . .         . .  218 
•catsena  (= catena),  Urbicola       ..  169 
catena  (comma  var.  et  a5.),  Urbi- 
cola 155, 158,159-60, 161, 162, 173,  297 


cei 

cat 
ohj 

chj 

chi 
cbi 
cfar 
chr 


Chr 
Chr 
Chr 
ChrJ 
Chr^ 

•Chi 
•Chr 
•Chr 
cinar 
cinzij 
circe 
phe 


circan 
Cyc! 
cirsii  i 
clara  ( 
clara  | 

clara  (1 
clara  (i 
darus  | 

deobis, 
Cobali 
coelestir 
Goerulef 
*coeruIe 
Bumli 
Coladen 
Colorado 
li 

columbif 
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coznedarum  (phlsBas  var,)t  Rumicia 

340   350 

comzna,  Urbicola  82.  83,  84,  Ssi 

86.  87,  88.  90,  96, 103,  104, 

118.117,123,126,  180,131, 

132,  133,  134.  136,  138,  153- 

90, 191,  193,  203,  284,  297,  804 

•comma  (=flava)  105;  (=8ylvanu8) 

XJrbicola 132,  297 

conflua  (comma  ah.),  Urbicola   157,  297 
oonflaens  (hippothofi  a6.),  Chryso- 

phanus 436 

coneangainea,  CelsBnorrhinuB      . .  295 
contractus       (bifasciatua       var.), 

Achalarus  296 

conyzBB  (alveua  var.),  Hesperia    . .  296 
come,  Cyclopidos    . .         . .       83,  192 
coridon    (corydon),    Polyommatua 
127, 186,  187,  303,  304,  805, 
306,  307,  308,  309,  810, 312, 

313,  818,  319,  320 
cnbreJlum,  Favria  . .  218,  220,  296 
cnnisus,  Augiadea  . .  83,  130,  132 

cubentus,  Bithya 307 

cuneata  (dispar  var.,  rutilua  ah.), 

Cbrysophanua 431 

cuneifera  (phlasaa  ab.),  Rumicia  . .  414 
cuneigera     (dispar    ab.),     Chryso- 

Phanua  . .  . .  428,  430,  432 
Cupido  304,  305,  306,  313,  318,  319 
cupido,  Papilio  ..  ..  303,304 
•Cupido  (  =  Rumicia)         ..         ..826 

CupreiB  304,  320 

cupreopunctata        (phlsas       ab.), 

Kumicia 368 

cuptixius  (phlceaa  ab.),  Rumicia   . .  358 

cyane,  Lycaena         312 

Cyaniris         . .  306,  313,  318,  319 

•Cyaniris  (  =  Nomiade8)     ..  ..313 

•CyclopsBdes  (  =  CyclopideB)  ..   192 

Cyclopidfia 83,  190 

Cyclopides    ..  85,  190,  191-3.  297 

CyclopididfiB 190-1 

Cyclopididi  ..  ..  90,  191,  296 

Cyclopidiuffl  ..  ..      lyi,  296 

cyllarus  (  =  sfcrephon),  Bithya  308,  309 
cyllarus,  Nomiades  250,  305,  306, 

310,  312 
cymoD,  PapiJio  P.R.  304,  306,  308 

•cynarie  (cinar©),  Hesperia  218,  220 
cyparissus  (optilete  var.),  LycBEsidea  307 
•dftharica  (=auratus  var.  of  C.  dia- 

par)  436-8 

damoclea,  Lycua      . .  •  •  . .  310 

damcBtaa,    Papilio  (Polyommatua, 

Chrysophanua)         803,  304,  304,  310 
damon,  Polyommatua  127, 186,  303, 

304,  306,  309,  310,  312,  314 
damon  (gryneus),  Lycus     ..  ..    307 

damone,  Lycaena    . .  •  •  •  •   312 

dan,  Coladenia        -  -  •  •         •  •   257 

•daphni8(meleager),Agriade8  (Poly- 
ommatua) .  .  303,  306,  307.  810 
dara,  Padraona        •  •  •  •         •  •   298 

dardanuB.  Lycaena  . .  •  •         •  •    310 

darwazica  (^alpina  t;ar.),  Heaperia      296 
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delailama,  Ampltiea  . .         . .  296 

dextro-alba  (pbleeas  ab.),  Rumicia  357 
dieckmanni,  Aubertia  ..  193,  296 
dilutior  (tessellum  var.),  Favria  . .  296 
dimila     (comma    var.),    Urbicola 

158-9,  297 
dindymuB  (sphinx),  Bithya  . .  308 

diomua,  Powellia 218 

diaco-juncta  (phleaas  ah.),  Rumicia 

379-380 
dispar,  Chrysophanua  804, 305, 308, 
312,  318,  820,  322,  323,  324, 
325,  349,  380,  385,  390,  395, 

396,  414.  416,  417-461 
distincta  (acteon  ab.),  Thymelicua 

119,  297 
•divaricatua  (  =  flava),  Adopaea     ..  106 
diversa,  Daimio       . .  . .  . .  295 

dolus,  Polyommatua  308,  309,  310,  312 
donzelii.  Polyommatua  (Argus)  308, 

310,  312 
donzellii  (donzelii),  Polyommatua  309 
•dorilaa  (  =  hylas),Lyc8Bna  ..  306 

dorylas  (hylas),  Lycoena  (Agriades) 
^      306,  307,  308,  309,  311,  312, 

313,  314 
dorylfts  (by  error  for  dorilis  -circe), 

iToweia  (Heaperia)  . .      806,  461 

dorilia.  Loweia  314,  319,  320,  325, 
^^  342,  377,  461 

dromus,  Powellia 218 

ecbion,  LycaBna 306 

edusa,  Colias  ..  ..         ..   176 

eKeria,  Pararge        ..  ••      109,  110 

eleus  (phlfflas  var.),  Rumicia  326, 
332-41,  349,  360,  352,  353, 
357,  302,  366,  370-5,  376-7, 

378,  396 
eleus-cfleruleopunctata  (phlaeaa  ab.), 

liumicia 368 

eltola,  Suastua         ..         ••         ••  ^^7 
•endymion     (  =  daphni8),     P^Pf^'^ 

(Agriades) ^03,306 

epidol us,  Lycaena    ..         ••      oiu,  oi^ 
erebus  (peliaa  var.),  HaUia  ..  2J5 

erebus,   Polyommatua   (Nomiadea) 

305,  306,  308,  309,  310,  312 
erix  (tyrrbenua),  Bithya    ..         ••  307 

eroides,  Lycaena 310 

eros,  Polyommatua  (LycaBDa)    306, 

308,  309,  310,  312,  319 
Erycinidae  (Lemoniidaa)     299,  302,  818 
Erynnidi       . .         . .         . .  • .   296 

Erynnia         . .   81,  84,  85,  86,  131,  218 
•Erynnia    (  =  Adopasa),    93,    131; 
(iAuKiades),  132;  (  =  XJrbicola), 
132,  162-3;  (=Niaoniadea)        ..   260 

ervx   Bithya 307 

escheri,  Polyommatua       308,  311,  312 
escberii»  rolyommatua       ..  ..309 

eaculi  (iUcia  var.),  Strymon  . .  307 

•psoeri    V=i»®^icertes),   Cyclopides 
^^^  196,297,461 

p«a  (belina),  Lampidea     . .         . .  307 
oTrate  (orbiler  ab.),  Pov^ellia       ..  296 
eucUte  (sao  ab.) ,  p'o^eWia  . .  296 
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Eudamini 217 

Eumasi  S06 

eumedon,  Gupido  (Arioia)         304, 

306,  307,  309,  310,   312 

Eumesia 191 

eupheznus,     LycaBna     (Nomiades) 

306,  307,  308,  309,  310,   312 
earibates,  Aagiades  83,  130,   132 

earybia  (hippothoe  rar.),  Ghryso- 

phanus      ..   306,307,311,414,  417 
*eury(i)dioe   (=earybia),    Chryso- 

phanus      . .  307,  309,  312,  414 

Easchemon 81,     b7 

EuschemonidaB        87 

EuselasiinaB  . .         . .         . .         . .   299 

eyanides,  Powellia 218 

Evene  307 

Everes  . .  307,  313,  318,  319 

everos,  Lycasna       . .         . .         . .   312 

evippuB  (roboris),  LiBOsopis  (Thecla) 

309,  312 
exoessa     (dispar     ah.)y     Chryso- 

phanus  . .  430 

excessa  (palsBznon  ab,),  Gyclopides 

195,  297 
extensa  (aoteon  a&.),  Thymelicus 

119,  297 
extensa  (phleeas  a&.),  Bumicia  . .  379 
extensa  (sjlvanus   ab.),  Augiades 

135, 136,  297 
extensa-conjuncta    (phlieas     a6.). 

Bumicia 383-4,  379 

*extincta(»obsoleta),Bumicia  3(59,  370 
extrema  (comma  a&.),Urbicola  156,  297 
exulans,  Antbrocera  . .         . .  187 

fasciata(hypopbi8Ba8  ab.),  Bumicia  343 
fasciata  (malvsa  a&.),  Hesperia  22*2, 

224,  226,  296 
fasciata  (pblsBas  a&.),  Bumicia  342, 

864,  365,  366 
fasciata-caeruleopunctata     (pblaeas 

a6.),  Bumicia      ..         ..         ..  368 

*fasciatus  (  =  fasciata),  Bumicia  ..  365 
faun  us,  Hesperia    . .         . .         . .  305 

faunus  (sylvanus  var.  an    spec), 

Augiades 136,  297 

Favria  . .         . .         218,  220,  296 

feiIdeni(bypopbleeasrar.),  Bumicia  348 
Feniseca       . .         . .         . .      316,  324 

fiscberi,  Lycfena      . .         . .      311,  312 

flava,  Adopiea      82,  83,  85,  87,  89, 
90,  91,  92,  93,  94,  95,  96, 


« 
fi 

m 
fl 

fl 
ft 

fu 
fu 
fu 

g& 

ga 
ga 

gei 

Ge 

ger 

gig 

gig 
gla< 

gne 

golf 

gor< 


Gra] 

gryn 
guttf 
Hall 
Ham 
Ham 
Ham 
bam: 
Haso 
Helifl 
beliri 
beliu! 
•helJ€ 
(Lo 

Heod( 
♦Hecc 
hercuJ 
Hespe 

•Hasp 


98,99,102,103,105-16,117,  {=A 


118,  119, 126,  128,  129,  131, 

148,  157,  297 
flava  (comma  var,  et  a&.),    Urbi- 

cola  157,  297 

flavomaculatus,  Aubertia  . .         . .  297 

flavoides,  Taraotrocera       . .         . .  296 

*flavus  (  =  flava),  Adopcea  . .         . .  106 

florinda  (comma    var.)^  Urbicola 

153,  158,  160-1,  297 
Formales      . .         . .         . .         . .  215 

Fortes  . .         . .         . .         . .  215 

f ritillarius,  Hesperia  . .         . .  228 


pars 

(=A 

152; 

(=N 

'Hespe 

(=Ai 

152; 

peria 

HesperJ 

Hesperj 

Hesperi 

Hesperi 
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^esperica,  Lycana  . .  . .     311,  312 

Heaperidi  (=He8periiniB)  ..  217 

™aperiid8B  . .  . .  215-6,  221,  295 
ttesperiides  (=Urbicolides)  81,  82 
^esperiidi  ..  ..  83,217.9,296 
«e8periin89  . .  84,  91,  215,  216-7,  295 
™teropteru8  . .  86,  190,  191 

■fcleteropterus  ( =  Adopesa) ,  93 ; 
(  =  Thymelicu8),  116;  (  =  Aa- 
giadea),  132;   (  =  Urbicola),  163; 

*,\  =  Cjclopide8) 192 

mere  (hipponoe),  Chrysophanus 
(Folyommatus)     ..  ..      309,  312 

mlaria  (orbifer  ob.).  Powellia        . .  296 

hipponoe  ( =  gordiu8),Loweia  (Hes- 

,   Peria)  ..         306,311,312,414 

»^?PPonoe(=hyllus),  Chrysophanus  307 

'^^Pponoe    (  =  lampetie),     Chryso- 

Piianus    303,  304,  306,  807,  308, 

309,  311,  312,  314,  319,  325, 

hin*.   .^         ^^^'  ^^^'  ^1^'  ^^7'  4^8,  432 
'PPOthoe,  Chrysophanus  306,  307, 

309,  312,  320.  414,  416,  417, 

*hi^  ^20-1,  422,  432,  433,  436,  461 

4oS^*^<>«(=^»8P*^)'  ^IQ'  419, 420- 
^f^^   428;   (  =  rutilu8,  var.  of  C. 

oi^Par).   433;     (=auratus,  var. 

hobl  ^  •  dispar)         436 

hoi^**^ok,  Pamphila  . .      170,  203 

babw    »*J^' ^y^^^'P**^®^         ••         ..297 
3^*^^ri,  Obth.,  Tutt  (phlaeas  ab.), 

W^^.^icia       ..  ..      355,358,462 

^^^\nthus,  Papilio  P.R 304 

u^Vhs   (baton),   Scolitantides  (Ly- 

CKna)       306,  307,  310,  311,  312,  314 
bylas(= dory  las),  Agriades  303,  307, 

309,  314 

hylax,  Plthecops 314 

Hylephila      . .  153 

hylJus  (hylla),  Chrysophanus  307,414 
hypoleucos  (maJvsa  var.),  Hesperla 

218,  225,  230,  296 
hypophlsaas,  Bumicia        334,  338, 

340,  342,  383,  430 
•hypophkias(  =  hypophlaBas) ,  Bumi- 
cia ... .  342 

hyrax,  Thymelicus 297 

byrcana  (sylvanus   ad.),  Augiades 

135,  297 

iberica  (alveas  var.)^  Hesperia  . .  296 
iberica  (flava  ab.)y  Adopaea  {Qfj^  297 
•icaria  (amandus),  Lycaena  . .  306 

*icariQS  (amandus),  Agriades  307 

308,  309,  311,  312!  313 
icarus,  Polyommatus  260,  304.  306 
313,  318,  319,  320,  405,  406,' 

.    ,      rri.  4<>7,'  408 

icelus,  Thanaos      . .         . .  211 

idaho  (comma  var.),  CJrbicoIa  167 

idas,  Papilio  (Argus)  303,  304,  3^,'  ^^^ 

ignita  (phJieas  aft.).  Rumiei^a '  ^«'  tm 

ignita-caudata  (phlaas  ab  )     n.f'  "^^ 

micia        .,  ''*    •"""    ^^ 

..  360 
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ilicis,  Strymon  (Papilio)    303,  306, 

307,  309,  312,  319 
impunctata  (phlaoas  ab.),  Bumicia  361 
inacbus,  Aeromachus        ..      131,  296 
infra-extensa    (pblaas    aft.),    Bu- 
micia                 379-80 

infra-radiata   (phleas  ab.),  Bumi- 
cia   379,  380 

infuscata  (phlaaas  ab.),  Bumicia      355 
initia  (pblasas  ab.),  Bumicia         . .  374 
initia-caudata     (pblsaas   ab.),  Bu- 
micia          374 

intermedia  (comma  ab.),  Urbicola 

156,  297 

intermedia (lineola db.),  Adopcea 96,  297 
intermedia  (znalvso  ab.),  Hesperia 

224,  226.  227,  296 
intermedia  (phlasas  ab.),  Bumicia 

342,  347,  353,  358-9.  360 
intermedia-caudata    (phlaaas    ab.), 

Bumicia 359,  353 

iolas,  LycflBna  (Argus)  308,  309, 310,  312 
isabellsB    (tages     ab.),    Nison lades 

265-6,  295 

Ismenidea      . .         > .  . .       90,  298 

Ismenidi       . .         • .  . .         . .  298 

Ismeninffi      . .         . .  . .         . .  298 

Isoteinon       • .         . .  . .         . .     87 

jankowakii,  Ismene  . .         . .  298 

jansonis,  Baoris 298 

jason  (phlomidis  var.).  Powellia  ..  296 
*jolas  (= iolas),  Lyceena  ..  ••  310 
juba  (comma  var.),  Urbicola    163, 

164,  165,  166,  172-4,  297 
juncta  (comma  ab.),  Urbicola  134, 
^  ^  "  157,  297 

juncta  (phlaaas  ab.),  Bumicia   362,  371 
juncta-caudata  (phlffias  ab.),    Bu- 
micia         ..  ..  ..  ••   ^JL 

juncta  (sylvanus  ab.),  Augiades  134,  ^*^ 
jutta,  Chionobas     . .  •  *     .  ;i" 

*juvenalis  (-juYenis).  l^isoniad^^B  ^^ 

,!  215 
Juvenes  .  ,  •'        qq    o«a 

juvenis(juvenaU8).Ni80^^*^^'Jt'  Z 
kochi  (phl^aa  ab.),  V^^^'f^^'  I96 
kuenlunus  ( teBselloxn  ^*''-^'  *  307 

ladon,  Agriades        •  •  * '     314,  319 

Laeosopis         ,^  .  "rhrvao- 

'%^nt     (-^•PP°»8S^;4W.  4V  461 

Lampidaa        ^  * 

Xiampides       " ' 

lampon,  Chrysophanus      ••     „..    3^9 
Langia  .  .  . .  •  •     *^    ;  i87 

lappona,  Erebia       •  •  ' '         '     162 

•lato  (-mixta),  Urbicola  ..         •• 
1fl.tomarffirin.tfi.  rnhlfieas  ab.),  ±iumi 


307 

307,  313,  319 
..  410 


366 

161 


latomargirkata  (phlse 

cia  . .  . .  .  •  •  • 

*latro  (=  mixta),  Urbicola. .         •  - 
laurentina.  (comma  var.),  ^q'^'iYq,  297 

*lavater«       (==malvffl),      ^^fP^^  ^^ 
(Thymele)  . .  . .  S5,  222,  ^0 


I 
t 
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*iavater8B  (alcesB),   Erynnis  (Hes- 

peria)         . .         . .         . .  . .      83 

^lavatereB  (malvarum),  Erynnis      .    255 
*lavaterflB  (=tara6),  Hesperia    222, 

227,   229 
*lava1iber8B  (»malyarum),  Erynnis 

(Carcharodus)      83,  86,  89,  218,   296 

ledi,  Lyceena ..    305 

leechii,  Nisoniades  . .         . .         . .   296 

Lemoniidas  (ErycinidsB)    299,  302,  318 
*LemonliDeB..         ..        298,299,  818 

leonina,  Thymelicns  . .         . .    297 

levana,  Araschnia  . .         . .         . .   338 

louoophsBUS,  Bithys . .         . .         . .   307 

leuzees,  Muschampia         . .         . .   296 

LibytheinsB . .   298 

*linea  (  =  flava),  Adopeaa  (Erynnis) 

82,  83,  91,  94,  95,  105,  117 
*linea  ( = lineola),  Adopaaa . .  . .  94 
lineola,  Adopooa  83,  87,  90,  91,  92, 
93,94-105,107,113,114,117, 
119, 126,  127,  136,  148,  297,  461  I  i 
Loweia  314,  320,  325,  416,  417.  452  z 
lucasii,  Halpe  . .         . .         . .  297       i 

laciliuB,  Thanaos 273       n 

luoina,  Hamearis  (Nemeobius)  298,  n 

299,  300,  313,  314,  318,  319  & 
ludoviciaB  (lineola a&.),Adop(Ba  96-7,  297  J!^ 
lugens  (orbifer  var.),  Powellia  . .  296  n 
lutea-excessa  (palsemon,  ab.),  Oydo- 

pides         195,  297       w 

lutea-restricta      (palaamon       ab.), 

Gyolopides  ..         ..      195,  297       m 

lutulentus  (poggei  var,)^  Sloperia     296 

LycsBidfiB       807       *i 

Lycffiides       . .  307,  309,  318,  319 

Lyciena      305,  806,  308,  313,  318,  319       *n 
*Lycfena  ( =  Capido) ,  306 ;  ( =  Chry-  m< 

8ophanu8),414;  (=EyereB),  312; 

( =  Polyommatns) ,  309 ;  ( = Rami-  m< 

cia),  326;  (=iThecla)     ..         ..309       mc 

Lyccenida      ..         318 

Lycesnide  (Buralidse)  298, 299,  302,  me 

303,  309,  312,  318,  819      me 

Lycsenides 303,  309      me 

Lycesnidi      ..         ..317,818,320,824      me 
LycffininaB     . .    298,  814,  318,  819,  820         f 

LyosBnini 819      met 

Lyci 307      mel 

LycuB  309,  314 

lyduB,  Bithys  307      mic 

lynceus  (spini),  Strymon  307,  308,  Mic 

309,  812      *mi 

lysimon,       Lycfena      (Nomiades)  miu 

306,  307,  308,  309,  310,  812,  314      min 

lysippuB,  Papilio  P.B 308 


mm: 
min( 
min( 


macbaon,  Papilio 891 

macounii,  Ghionobas         . .        . .  171 

maculataB(a),Bremeria     218,220,296  minj 

maculosa,  CeleBnorrhinns  . .        . .  295  mizt 
magnipuncta  (phlasas  ab.),  Bumicia 

362, 864  mizti 

major-clara(lineolaa&.),Adopffia96,  297  col 

mLa]or(flayavar.eta&.),AdopfiBal07, 297  I  moeB( 

major  (lineola  a&.),  Adopaaa       96,  297  I  per 
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moh&mmed     (proto    var,),    Mus-  I 

champiA    ..  296 

jnontanaSf    Nisoniades    (Thanaos) 

259,  261,  296 
montdvagus,  Afusohampia  . .  . .  218 

mopsus,  Strymon 307 

•morio  (=inaIvaB),  Hesperia  222,  228 
•morio  («te^es),  Nisoniades  ..  262 
morpheas,  Heteropterua        88,  85, 

.  ,  ^  ^  190,  191,  297 
♦morji  (=a6.  fasciata),  Hesperia  226 
Muschampia  ..  218,  220,  296 
mycilus.  Agriades 307 

myopa,  Polyonamatus         ..  ..305 

Mjsceli  ..  ^^  ^^  ^^  215 

mystic,  Pftmplaila    !.'         £70,191,203 


•nanus  («cypa,r.issug)    liVcaBides..  307 

KemeoDiidi    .  .  ^  _  ^  ^  _  ^  qj^q 

•Nemeobiinaa  (Bam'earinaBV      299, 

•Nemeobiua  (Blamearis)     299,  313, 

314,  318,  319 
nervulata,  THymelicua        . .          . .  297 
neurata      (dispar     ab,),      Chryso- 
pbanua 431 

nevada  (oomnaor  var.),  Urbicola  156, 

163, 164,  165, 167, 169-70, 173,  297 
nigresoens     (dispar    ab.),     Chryso- 

phaniia 431 

nigTesoena   (ixiontanua  var.),  Niso- 
niades        .  .  . .  . .  . .  296 

nigroaploata  (phlseas  ab.),  Bumicia  366 
nigroUneata   (dispar  ab.),  Ghryso- 
pbanaa       . .  . .  . .  435-6 

niphon,  Lycus         . .  . .  •  •  307 

l^iaoniadsB     . .  . .  . .  . .     83 

l^iBoniadea   85,  217,  265,  257,  258, 

259-62,  295 

Niaoniadidi 255-9,  295 

nWeomaculatos,  Aubertia  . .         -  •  297 
nobilia,  Favria         . .  . .         •  •  296 

nomaa  (tesaellum  var.),  Favria 

218,  220,  296 

NomiadiB 306 

Komiadea      . .  809,  318,  318,  319 

•Nomiadea  (=Cyaniris)     ..    ^     ..318 
norvegica  (sylvan us  var.),  Augiades 

135,  297 
noatrodamaa,  Qegenes  (Parnara) 

131,  298 
numeriua,  Lampides  .  •         . .  307 

Nymphalia    . .         . .         •  •         .  •     82 
nymphalis,  Satarapa         . .         . .  295 

oberthueri,  Bremeria         . .  . .  296 

obliterata  (hypophlaaas    ab.),  Ru- 

micia  842,  343 

obliterata  (pWieas  ab.),  Rumioia  360 
obsoura  (flava  ab.),  Adopaaa  107,  297 
obscura  (sylvanua  ab.),    Augiades 

.    .V    11  134,  297 

obscurior  (cribreUum,  var.),  FaTria  296 
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obsoleta  (acteon  ab.),  Thymelious 

119   297 
obsoleta     (dispar     ah.),     Chryso- 

phanus 430 

obsoleta    (phlaeas    ab.),    Rumicia 

^     ,  369-70,  375 

obsoleta  (sylvanus  ab.),  Augiades 

134, 135.  297 
obaoleta-caBraleopunctata     (phlceas 

ab.),  Rumicia       . .         . .      368,  370 
occiden talis  (sylvatica  var.),  Thy- 
melious       297 

oohimus,  Chrysophanus  . .  326,  436 
ochracea,  Augiades..  ..  181,297 
•oilus  (tartarus),  Pyrgus  . .  . .  88 
omeia,  Orthophoetus  . .         . .  295 

^omphale,  Chrysophanus  . .  . .  416 
onopordi  (alveus  var.),  Hesperia  . .  296 
ophion,  Nisoniades  . .  . .  83,  260 
opposita  (sylvanus  ab.),  Augiades 

134,  297 

ops,  ?  Gyolopides 193 

optilete,  Polyommatus       306,  807, 

309,  311,  312 
orbifer.  Powellia  218,  220.  221,  296 
orbitulus,  Polyommatus  (Lyoaana) 

306.  307,  809,  310.  812,  313 
*orr  as  ( =  syrichtus) ,  Pyrgus       83 , 

218,  220 
oregonia  (comma  var.)^  Urbicola 

169,  297 
*orion  (battus).  Scolitantides  . .  314 
oniatus  (unicolor  ab.),  Leptalina..  297 
*osterodia,  Powellia  . .         • .  218 

•ottoe,  Pamphila     . .         . .      169,  173 
ottomanus,  Heodes    808,  309,  811, 

812.  825,  826 

oziana  (phlasas  var.),  Rumicia 

340,  349-50 

Padraona 298 

palssmon,  Cyclopides  85,  86, 87,  90, 

190,  193,  193-214,  216,  250,  297 
palffimon,  Pbocides..  ..  ••  216 
pallida     (comma     var.    et    ab.), 

Augiades <57-8,  297 

pallida  (flava  ab.),  Adopiea        107,  297 
pallida  (lineola  ab.),  Adopiea      96,  297 
pallidanuncta  (comma  ab.),  Urbi- 
cola . .  . .         I-'Se.  167,  297 
pallida- viresoens  (flava  ab.),  Ado- 

peaa  .-         ••      *^t  297 

Pamphila  (  =  Urbioola)  82,  85,  181, 

*^     ^  162, 170,  220 

•Pamphila  (  =  Adop8Ba),  98  ;  (= Au- 
giades),   132;       (=  Cyclopides), 
192-3;  («Hesperia),  219; (-Thy-  ,^, 
meUcui),116;(  =  Urbicola)86,153,  191 

•Pamphilidffl  ( = Urbicohda)  89,  21^ 
•Pamphmdi(  =  Urbicolidi)  ..     91 

PamphilincB . .  ••  .^.v  ®**  ,qV 
•Pamphmn»(=OyolopididiB;      ..   wi 

pan  (pann),  Strymon         ••      .,•"„ 
•pamscus  ^^Siemon),  0y<^;>P^^«\Q2.4 
panoptes  (baton  var.),  Agriades  307 ,  310 
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Panorpa        256 

Papilio  . .         . .  82,  130,  200,   220 

♦Papilio  ( = Adoptea) ,  93 ;  ( =  Thy- 
melicuB),  116, 130;  (=Augiade8), 
131;  (  =  Urbicola),  162;  (  =  Cy- 
clopides),  192 ;( =  Hesperia),  219; 
(  =  Nisoniades),260;  (=Bumicia), 
326;  (^Chryaophanus)..         ..   414 

Papilionides 299,  305 

♦Papilio-Plebeiu8( = Hesperia)  ,219 ; 

(=Rumicia)326;  ( =  Urbieola) . .   162 
*Papilio-  Plebeius-Buralis  ( = Bumi-  I 

oia),326,360;  ( =  Chrysophanus)  414        p 
*  Papilio- Plebeius-Urbicola  ( = Ado- 
peea),  93;    (=Thymelicu8),  116  ;  p 

(=Augiades),  131, 132;  (  =  Urbi-  I 

oola),  152;  (^Cyclopides),  192  ; 
(  =  Hesperia),      219;      (=Ni80- 

niades) 259       pi 

*Papilio-Buralls  (=Bumicia)       ..  326       pi 

*Papilio-Urbicola  (=AdopaBa),  93;  P< 

(=Thymelicu8),  116;    (=Urbi-  pi 

oola)  152 

Parnara        . .         . .         . .         . .   131       pr 

parva  (dispar  a&),  Chrysophanus. .  430 
parvipancta  (phlasas ah,), Bumicia  361-2       pn 
paupera  (sylvanus  a&.),  Augiades  pn 

134,  297       pn 
pelias,  Hallia  (Kisoniades)        259,  295       pn 

pellucida,  Baoris 298 

petaius,  Thestor 307 

Phemiadea 90       *pr 

phereolus,  Papilio  P.B.      . .         . .  303       pse 
pheretes,  Lycsoa  (Nomiades)  306,  £ 

309,  312,  314,  319       psit 
pheretiades,  Lycsena  . .         . .  312       Ptei 

phicomone,  Colias  . .         . .         . .  187       pue: 

philocles,  Papilio  P.B 303       pue] 

*phl8ea8  (=ah.  alba),  Bumicia     ..  355 
*phl8Bas      (=var,      hypophlasas),  pule 

Bumicia    . .         . .         . .         . .  342      puni 

phlasas,  Bumicia  107,  257,  275,  303,  pt 

304,  305,  306,  307,  308,  309,  purp 

311,  312,  313,  314,  318,  319,  pfa 

320,  321,  322,  323,  324,  325,  purp 

326,  327,  330-414.  421,  424,  Bu 

429,  430,  435,  436,  442,  450,  pusti 

452,  453,  454      pylac 
phlsBoides  (phlsas  var.),  Bumicia..  353      pyrer 
*phleas  (^phlaaas),  Bumicia    806,  330 
*phleas  (=phl8Boides),  Bumicia  ..  358      Pyrgi 
phlomidis,  Powellia  218,  220,  296      'Pyrg 

PhocidaD        215 

Phocides 215      Pyrrh 

Phocididi 295      Pyrrh 

PhocidinaB     . .         . .  216-16,  295      Pyrrh. 

Pholisora      . .         . .         . .         . .  217 

phylaBUs,  Hylephila  ..     181,  153      qaerc^ 

piceus,  Aeromachus  . .         . .  296 

Pithecops 312,  314 

plato,  Lampides 307      radiate 

Plebeil  . .     82,  130,  220,  303,  304      radiats 

Plebeii-Burales        303 

Plebeii-Bustici         220      radiata 

Plebeu-UrbicolflB 220         ab,), 
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ramesifls,  Jbosohemon  . .     81 

remote  (phlgo&s  a6.),  Kumicia  361,  362 
remote -;nx2ote       (phleas        a6.), 

JBamicia    . .  ^  ^  . .  361 

•repngnans  f=florinda),  I'ugiades 

.  .   ,      ,  leO-l,  162 

restncto(malvwafc.),Hesperia  224,  296 
restricte  (paiaaxnon  aft.),  Gyclopides 

195    297 
reveraa  (flava  a6.),  Adoproa        107,*  297 
Bhopalocampte         ....  ..  298 

rhymnus,     Polyommatus '  (Argus, 

.  ^y^/Sii  '  •  •  •  . .      309.  312 

nppert"  i'oiyonainatus  308, 309, 310,  312 
"'^'"r.^t*^^^(T^e«M309,312,  314 
rabi,  CaiJophirys  (Lycus,  Lyc»na 

nifa  (malva  a  fe  .  ),  Hesperia  224.  296 
Bumicm        .  .  3^^^  326-30,  416 

5  iS?«  /T  "  -  ®2,  130,  303,  304,  306 
EuralidflB  (LycaBnida)         298,  299. 

«      iM«-         ^^2,  303,  309,  312,  314-19 

Burain©       ..  ^^  _      314,319 

Bur&lis  .  .  13Q^  304   3^3 

Bustioi  .  220 

Bustocufl  (  =  Plebein8)  306,  318,  819 

•rutUa  (=rutilua  var.  of  C.  dispar), 

Chrysophanus 433 

RutaU 82,  303,  319 

•rutilus  ( =  diepar),  418  ;  {  =  auratus 

var.  of  O.  dispar),  Chrysophanos  436 
rutilus  (dispar  var.)^  Chrysophanus 
885,     390.    422,     423,    424, 
426-7,   428,  429,  430.  431-5, 

437,  438,  454-456 

sagittitera  (dispar  ab.),  Chryso- 
phanus . .  429,  430,  435 
salmacis  (astrarohe  var,),  Arioia  . .  312 
sao,  PoweUia  83.  218,  220,  227,  260,  296 
*8ao  (=maly»^,  Hesperia  . .  • .  222 
saports     (melanops),      Nomiades 

(Argus) 309 

sataspes,  Powellia 218 

satraps,  Chrysophanus  •  •  416 

*Soelothrix  ( = Hesperia)  218-9, 220,  261 
*Soelotrix(=aScelothrix»  Hesperia)  219 
Bohmidtii  (phlaeas  ab.),    Bumicia 

354,  357-8 
*Bchinidtii  (^alba)  (phlseas    a&.), 
Bumicia  341,  342,  343,  347, 

863,  366,  367,  429 
Bohmidtii-caudato      (phlsaas    ah,)^ 

Bxunioia 107,  358 

SoolitantidiB ..  307 

Soolitantides  ..         ..  ..814 

aebrus,  Cupido  260,  308,  309,  310,  312 
aemiargentea,  Emnesia     . .  . .  igi 

eemiargus,    Cyaniris    (Nozniades) 

260,  313,  318,  319 
semiooloD  (Jineoia  a5.),  Adopaaa   95 

fK   297 
•sericea  (=marloyi),  Hallia  \;'  268 
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serratulflB,  Hesperia   218,  220,  222, 

,  260,  296 

sertorius  ( = sao) ,  Pyrgus  . .         . .     83 

«^5^®«1j  Bitliys        307 

sidsB,  Hesperia         . .  83,  218,  220,  296 

sifanicus  (alveus  var,),  Hesperia  . .  296 

sUvanus  (=8ylvanus),  Augiades. .   132 

BUvius,  Gyclopides  . .  83,  192,  193,  297 

slmilis,  Augiades 297 

simplex,  Aohalaras 296 

sinica,  Daimio        296 

sinious  (maculatus  var,),  Bremeria 

218,   296 
sinina  (tages  var),  Nisoniades    263, 

266,  266,  269,  296 
skada  (palaBinon  var.),  Gyclopides 

199,  200-1,  297 
Sloperia        . .         . .         218,  220,  296 

speouluzD 82 

speyeri,  Hesperia 296 

sphinx,  Bithys         307 

*Spilothyru9(=Erynnis)  ..       85,     86 
spio,  Powellia  . .  . .      218,  220 

spini,  Strymon  (Papilio)   303,  304, 
306,  306,  307,  308,  309,  312, 

314,  319 
splendens,  Chrysophanus  . .         . .  416 

Stephylinus 256 

steudingeri,  Muschampia  . .  •  •  296 
stellatarum,  Sesia  . .  . .      258,  281 

8terope8(aracinthus) ,  Gyclopides  83,  192 
•8terope8(  =  Gyclopides)  ..  85,192 
•Steroptes  (= Gyclopides)  ..  ..  192 
stigma,  Thjmelicus  '  •         •  •  297 

strephon,  Bithys      •  •         •  •         •  •  308 

Strymon        309,  314 

Strymones    . .  •  •         •  ■         •  •  307 

stygianus  (phlsBas   var,),  Bumicia 

350,  351-2,  367 

suastus         . .         257 

subalpina,  Loweia  . .         •  •         •  •  325 

Subcaudati 82,  303 

subcuprea    (dispar    ab.),   Chryso- 
phanus       . .  . .         . .  430,  431 

subhyalina,  Augiades  .  •   136,  297 

*subob8oleta  (dispar  ab,),  Chryso- 
phanus ••         ..430,432 
subradiata  (phlfflas  ab.),  Bumicia  368-9 
suffusa  (comma  var.),  Urbicola  156, 

^  167,  158.  159,  297 

Buflfusa  (flava  ab,),  AdopsBa       107,  297 
auflfusa  (phlieas  ab.),  Ba^i^^^a  339, 

^^  362,  366,  374-6,  877 

suffusa  (hneola  a*.).  Adop«a^^    %,  ^^ 

Buffusa-alcoidee  (tages  aft.),  Nho- 

niades  . .  -  •      265,  266,  290 

suflfusa-transversa       (tages      aM. 

Nisoniades  ..         ••     ?^»^.^'  ^^ 
suffusa- variegata  (tages  ab.),  Niso- 

niades       ..         .-         ;\    ?5X' 
suffuaa-vh-esoens  (flav»  «''•)'  ^J2'  397 

psBa  ••         ■^. 

suppressa    (dispar    ab.),    Chryso-  ^^^ 

phanui 


